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CHAPTER I .

INTRODUCTION

1.1  R a t i o n a l e  f o r  s t u d y i n g  th e  beve rage  c o n t a i n e r  i s s u e

There  i s  a conce rn  o v e r  t h e  i n c r e a s i n g  s o c i a l  c o s t s  

caused by t h e  r i s i n g  q u a n t i t i e s  o f  l i t t e r  and s o l i d  waste

g e n e ra te d  i n  most deve loped  c o u n t r i e s  [see  O r g a n i s a t i o n  f o r  

Economic C o o p e r a t io n  and D eve lopm ent  (OECD) (1 9 7 6 ,  1 9 7 8 ) ] .

B everage c o n t a i n e r s  have been i d e n t i f i e d  as a s p e c i f i c  

p r o d u c t  c a t e g o r y  f o r  w h ic h  t h e r e  has been an i n c r e a s i n g  use

o f  n o n - r e t u r n a b l e  i n s t e a d  o f  r e t u r n a b l e  c o n t a i n e r s  i n  a lm o s t  

a l l  c o u n t r i e s  [ s e e  OECD ( 1 9 7 8 ) ] .  I t  i s  c o n s id e r e d  t h a t  these

r e c e n t  t r e n d s  have c o n t r i b u t e d  t o  th e  r i s i n g  s o c i a l  c o s t s  o f  

l i t t e r  and s o l i d  w a s te .  P r i m a r i l y  on a c c o u n t  o f  t h i s

c o n c e rn ,  l e g i s l a t i o n  a f f e c t i n g  c a r b o n a te d  b e v e ra g e  c o n t a i n e r s  

has been passed i n  a number o f  c o u n t r i e s ^ ^ ^  . I n  r e l a t i o n

to  t h e  U . K . ,  t h e  Waste Management A d v i s o r y  C o u n c i l  (WMAC) 

r e c e n t l y  p r e p a re d  a r e p o r t  on t h i s  s u b j e c t  [WMAC ( 1 9 8 0 ) ] .

The i s s u e  i s  b e in g  re v ie w e d  by t h e  U .K .  gove rnm en t  and a l s o  

by t h e  EEC [s e e  House o f  L o rd s  European C om m un i t ies  Commit tee

( 1 9 8 2 ) ] .

T a b les  1 .1  and 1 .2  show t h a t  th e  m a rk e t  sha re  and 

( 2 )t r i p p a g e  o f  t h e  r e t u r n a b l e  b o t t l e  i n  t h e  U .K .  m a rke t  f o r  

c a r b o n a te d  be ve ra ges  a r e  l o w e r  th a n  th e  m a rk e t  s h a re s  and

(1 )  Append ix  I  p r e s e n t s  an o v e r v ie w  o f  t h e  l e g i s l a t i o n ,
d i r e c t i v e s  and p o l i c i e s  c o n c e r n in g  c a r b o n a te d  beverage
c o n t a i n e r s  t h a t  have been im p lem en ted  i n  v a r i o u s  
c o u n t r i e s .

(2 )  The te rm  t r i p p a g e  i s  t h e  ( a v e r a g e )  number o f  t im e s  a
r e t u r n a b l e  b o t t l e  i s  used f o r  d e l i v e r i n g  beve rages  t o
th e  Consumer.
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T a b le  1 .1

The m arke t  sha re s  o f  t h e  c o n t a i n e r s  f o r  beer  
and c a r b o n a te d  s o f t  d r i n k s  i n  v a r i o u s  c o u n t r i e s

M a rk e t  s h a r e ( l )  o f  c o n t a i n e r

C oun t ry (Y e a r ) R e tu r n a b le N o n - r e t u r n a b l e N o n - r e t u r n a b l e
B o t t l e B o t t l e s  ( g l a s s  

and p l a s t i c )
Cans

U.K. (1977 ) 60 .0% (38% )(2 ) 1 1 .0 % (17 % )(2 ) 29.0%(45%)

Sweden (1975 ) 65 .1% (50% )(2 ) i8 .5 % (  9% )(2 ) 2 7 .4 % (41 % ) jZ )

France (1976 ) 23.4%(29%)12J

France (1975 ) 80.8% 19.0% 0.2%
Germany (1976 ) 91.5% 4.2% 4.3%

N e th e r la n d s (1975 ) 96.6% 1.6% 1.8%
Denmark (1975 ) 97.5% 0.3% 2.2%

S w i t z e r l a n d (1975 ) 97.6% 2.2% 0.2%

Source :

( 1)

( 2 )

OECD (1 978 )
PLM (1976 )
M e ta l  Box M arke t  Research D i v i s i o n
Data s u p p l i e d  by Pea t  M arw ick  and M i t c h e l l  P a r t n e r s ,  
P a r i s .

The m a rke t  s h a re s  above a re  i n  te rm s  o f  p e rc e n ta g e s  
o f  th e  volume o f  be ve rage  s a l e s .

The f i g u r e s  i n  b r a c k e t s  r e f e r  t o  t h e  m a rke t  s h a re s  
f o r  ' o f f  p re m ise  s a le s  o f  bee r  and c a r b o n a te d  s o f t  
d r i n k s .  The o t h e r  f i g u r e s  i n  t h e  t a b l e  r e f e r  t o  t h e  
t o t a l  ' o n '  and ' o f f  p re m is e  m a r k e t .  The ' o f f  
p rem ise  m a rke t  c o m p r is e s  be ve ra g e  s a l e s ,  p r i n c i p a l l y  
f rom ' o f f  l i c e n c e s  and o t h e r  r e t a i l  o u t l e t s ,  f o r  
co n sum p t ion  away f rom  th e  p l a c e  o f  p u rc h a s e .  The 
' o n '  p rem ise  m a rk e t  c o m p r is e s  s a l e s  i n  pubs and 
d o o r - t o - d o o r  d e l i v e r i e s .
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T a b le  1 .2 The T r ip p a g e  Rates  A ch ie v e d  i n  V a r i o u s  C o u n t r i e s

COUNTRY ( Y e a r )

T o t a l  T r i p p a g e O f f  P rem ise  Consumer 

T r ip p a g e  (T^)

Beer + S o f t  
C id e r  D r i n k s

Beer C id e r S o f t
D r i n k s

U.K . (1 9 74 ) 13 9 4 7 5
CANADA

O n t a r i o (1 9 75 ) 33 13 25
Quebec (1 9 7 5 ) 33

FRANCE (1 976 ) 22 15 41 13
SWITZERLAND (1 97 5 ) 60 -80  20 -70
GERMANY (1 9 75 ) 25 ^  9 V '-------------V------- ___ /
SWEDEN (1 972 ) 17
FINLAND (1 97 5 ) 30
NORWAY (1977 ) 35
DENMARK (1 974 ) 31

S o u r c e ; OECD (1978)
O n t a r i o  Waste Management A d v i s o r y  Board  (1976 )  
Peaker  (1 97 5 )
A p p l i e d  D e c i s i o n s  Systems (1 974 )
PLM (1 97 4 ,  1975,  1976)

( 1)

(2 )

The t o t a l  t r i p p a g e  r a t e  ( T t )  i s  t h e  ave ra g e  number o f  
t im e s  a b o t t l e  i s  used f o r  f i l l i n g  and d e l i v e r i n g
b e v e ra g e s .  I t  can be d e r i v e d  f rom  th e  f o l l o w i n g  fo r m u la

1
I - (ARR-APB)^ t  =

where ARR = The p r o p o r t i o n  o f  b o t t l e s  t h a t  a re  r e t u r n e d  
by consumers

APB = The p r o p o r t i o n  o f  b o t t l e s  t h a t  a re  b ro k e n  a t  
t h e  b o t t l i n g  p l a n t ,  r e t a i l  o u t l e t  o r  i n
t r a n s i t .

The t o t a l  t r i p p a g e  r a t e s  ( T t )  g i v e n  i n  th e  t a b l e  above 
r e l a t e  t o  th e  t o t a l  ' o n '  and ' o f f  p re m is e  m a rke t .

The consumer ' o f f  p re m is e  t r i p p a g e  r a t e  (Tp)  i s  t h e  
a ve rage  number o f  t im e s  t h a t  a b o t t l e  i s  r e t u r n e d  by
consumers t o  t h e  r e t a i l  o u t l e t s .  T h i s  i s  d e r i v e d  as 
f o l l o w s  ;

1
= l -ARR
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T a b le  1 . 3

Trends  i n  m a rke t  s h a re s  i n  th e

and c a r b o n a te d

U .K .  m a rke t  f o r  

s o f t  d r i n k s ( l )

b e e r ,  c i d e r

C o n t a i n e r  Type

YEAR RETURNABLE NON-RETURNABLE

B o t t l e B o t t l e Cans

1970 84.0% 5.0% 11.0%
1972 76.0% 8.0% 16.0%
1974 70.0% 9.0% 21.0%
1976 61.0% 10.0% 29.0%
1978 53.5% 11.5% 35.0%
1980^ 47.0% 12.0% 41.0%

Source : M e ta l  Box M a rke t  Research  D i v i s i o n

E = F o r e c a s t

(1 )  The m a rke t  s h a re s  g i v e n  i n  T a b le  3 above a re  i n  te rm s  o f  
p e rc e n ta g e s  o f  u n i t  f i l l i n g s  o f  beverage  s a l e s .

T a b le  1 .4

Trends  i n  t r i p p a g e  r a t e s ( T t)  i n  t h e  U .K .  b e e r ,  c i d e r  
and c a r b o n a te d  s o f t  d r i n k s  m arke ts

YEAR BEER AND CIDER CARBONATED SOFT DRINKS

1930 ? 20
1972 18 10
1973 15 10
1974 13 9

Source ; G lass  M a n u f a c t u r e r s  F e d e r a t i o n  (1973 )

Data  s u p p l i e d  by R. Cook, U n i t e d  G lass  C o n t a i n e r s  
L t d .
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t r i p p a g e s  t h a t  a re  c u r r e n t l y  a c h ie v e d  i n  most o th e r  

c o u n t r i e s .  M o re o ve r ,  th e  m a rke t  s h a re s  and t r i p p a g e  o f  th e  

r e t u r n a b l e  i n  t h e  U .K .  have been d e c l i n i n g  i n  r e c e n t  y e a rs  

(see t a b l e s  1 .3  and 1 . 4 ) .  These t r e n d s  a re  f o r e c a s t  t o  

c o n t i n u e  i n  th e  f u t u r e  and such a c o n t i n u a t i o n  c o u ld  p la c e  i n  

j e o p a r d y  th e  f u t u r e  o f  t h e  r e t u r n a b l e  sys tem f o r  beve rages  i n  

t h e  U .K .  T h is  c u r r e n t  s i t u a t i o n  r a i s e s  th e  q u e s t i o n  o f  why

th e  t r i p p a g e  and m arke t  s h a re  o f  t h e  r e t u r n a b l e  b o t t l e  a re  so 

low i n  t h e  U .K .  and w h e th e r  c o n s i d e r a t i o n  s h o u ld  be g i v e n  to  

measures t o  p r e v e n t  any f u r t h e r  d e c l i n e  i n  t h e  r e t u r n a b l e ' s  

p o s i t i o n  and t o  i n c r e a s e  th e  t r i p p a g e  and m a rke t  s h a re  o f  th e

r e t u r n a b l e  b o t t l e .  I n  c o u n t r i e s  where b e ve ra ge  c o n t a i n e r  

l e g i s l a t i o n  has been im p le m e n te d  ( e . g . ,  Oregon i n  t h e  USA and

Sweden),  such p r e v i o u s l y  do m in a n t  t r e n d s  away f rom 

r e t u r n a b l e s  were s t a b i l i s e d  and i n  f a c t  r e v e r s e d .

T h is  e x p e r ie n c e  p rom pted  F r i e n d s  o f  t h e  E a r t h  t o  

a d v o c a te  t h a t  m a nda to ry  d e p o s i t  l e g i s l a t i o n ,  s i m i l a r  t o  t h a t  

passed i n  Oregon, s h o u ld  be im p le m e n te d  i n  t h e  U .K .^ ^ ^  

[C a w d e l l  ( 1 9 8 0 ) ] .  S i m i l a r  be ve ra g e  c o n t a i n e r  p o l i c y  measures 

have a l s o  been p roposed  i n  a number o f  P r i v a t e  Members' 

b i l l s .  W h i le  t h e  WMAC recommended t h a t  no s p e c i f i c  a c t i o n  

s h o u ld  be ta k e n  by th e  gove rnm en t  b u t  t h a t  th e  beverage  

i n d u s t r y  sh o u ld  i t s e l f  u n d e r ta k e  ' v o l u n t a r y '  measures t o  

i n c r e a s e  r e c y c l i n g  and im p ro ve  t h e  p o s i t i o n  o f  th e  

r e t u r n a b l e .  The i n d u s t r i a l  g ro u p s  have opposed th e  

im p le m e n t a t i o n  i n  t h i s  c o u n t r y  o f  any l e g i s l a t i o n ,  such as

(3 )  These i n i t i a t i v e s  c o n c e r n i n g  beverage  c o n t a i n e r s
r e c e i v e d  a w ide co ve ra g e  i n  t h e  P ress  [ e . g . ,  see New 
S c i e n t i s t  ( 1 9 8 0 ) ,  F i n a n c i a l  Times ( 1 9 8 0 ) ,  G u a rd ia n  
(1 9 8 0 ) ,  Times ( 1 9 8 0 ) ,  O b s e rv e r  ( 1 9 8 0 ) ] .
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t h e  Oregon b o t t l e  b i l l  m easures ,  and have a rgued  t h a t  such 

o v e r s e a s '  e x p e r i e n c e  i s  n o t  a p p l i c a b l e  t o  t h e  p a r t i c u l a r  

c i r c u m s t a n c e s  i n  t h e  U .K .  beve rage  m a rk e t .

1 .2  The o b j e c t i v e s  o f  t h i s  t h e s i s

T h i s  t h e s i s  s e t s  o u t  t o  p e r f o r m  an economic a n a l y i s

o f  t h e  e n v i r o n m e n t a l  im p a c ts  o f  c a r b o n a te d  beverage

c o n t a i n e r s  i n  t h e  p a r t i c u l a r  c o n t e x t  o f  t h e  U .K .  s i t u a t i o n .

S p e c i f i c a l l y ,  t h e  t h e s i s  has t h r e e  p r i n c i p a l  o b j e c t i v e s :

( I )  On t h e  b a s i s  o f  economic  t h e o r y  c o n c e r n in g
m a rk e t  f a i l u r e ,  t o  draw up a s e t  o f  c r i t e r i a  

f o r  th e  gove rnm en t  t o  c o n s id e r  i n t e r v e n i n g  i n  
t h e  be ve ra ge  c o n t a i n e r  m a r k e t s .

( I I )  On t h e  b a s i s  o f  t h e  t h e o r y  and p r a c t i c e
r e g a r d i n g  t h e  economic t e c h n iq u e s  and the  

v a r i o u s  o t h e r  app ro aches  f o r  t h e  e v a l u a t i o n  o f  
e n v i r o n m e n t a l  im p a c t s ,  t o  d e v e lo p  a g e n e r a l  

m e thodo logy  f o r  t h e  assessment  o f  e n v i r o n m e n t a l  
im p a c ts  and t o  a p p l y  t h i s  g e n e r a l  m e thodo logy  

t o  a s p e c i f i c  m a rke t  f a i l u r e  r e l a t i n g  t o  th e  
be ve rage  c o n t a i n e r  i s s u e  by p e r f o r m in g  an 

e v a l u a t i o n  o f  t h e  e n v i r o n m e n t a l  im p a c ts  o f  t h e  
a l t e r n a t i v e  r e t u r n a b l e  and n o n - r e t u r n a b l e  

c o n t a i n e r s  f o r  c a r b o n a te d  b e v e ra g e s .
( I l l )  To s t u d y  th e  t r i p p a g e  o f  th e  r e t u r n a b l e

b o t t l e .  In  p a r t i c u l a r ,  t o  examine why some 
U .K .  consumers do n o t  r e t u r n  b o t t l e s  and how

th e  r e t u r n  r a t e  and t r i p p a g e  o f  r e t u r n a b l e s  
c o u ld  be most e f f e c t i v e l y  r a i s e d .

1 .3  The scope o f  t h i s  t h e s i s

T h i s  t h e s i s  c o m p r is e s  two main p a r t s : -
( I )  An a n a l y s i s  o f  t h e  e x t e r n a l  c o s t s  o f  the

a l t e r n a t i v e  c o n t a i n e r  sys tems f o r  c a rb o n a te d  
b e v e ra g e s .  T h i s  c o m p r is e s  an i n v e s t i g a t i o n  o f  

t h e  f o l l o w i n g  a r e a s : -
( i )  t h e  d i s p o s a l  o f  beve rage  c o n t a i n e r s  in  

do m e s t ic  s o l i d  w a s te ;
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( i i )  t h e  l i t t e r i n g  o f  be ve rage  c o n t a i n e r s ;

( i i i )  a i r  and w a te r  p o l l u t i o n  and i n d u s t r i a l
s o l i d  w as tes  g e n e r a te d  a t  t h e  p ro ce ss  

s ta g e s  i n v o l v e d  i n  t h e  b e ve ra ge  c o n t a i n e r  
sys tem s ;

( i v )  p u b l i c  h e a l t h  and h y g ie n e  im p a c ts  a r i s i n g  
f rom  t h e  p re se n ce  o f  any c o n ta m in a n ts  i n  

t h e  packaged beve ra ge  and f rom  th e  s t o r a g e  
o f  t h e  be ve ra ge  c o n t a i n e r s  a t  t h e  r e t a i l  
o u t l e t s  ;

( V ) t h e  u rban  t r a f f i c  c o n g e s t io n  caused by th e  
d i s t r i b u t i o n  o f  t h e  beve ra ge  c o n t a i n e r s  to  

t h e  r e t a i l  o u t l e t s .

( I I )  A s tu d y  o f  t h e  t r i p p a g e  o f  t h e  r e t u r n a b l e  
b o t t l e .

F i g u r e  1 .1  shows t h e  p r o c e s s  s ta g e s  i n  t h e  

r e t u r n a b l e  and n o n - r e t u r n a b l e  be ve ra ge  c o n t a i n e r  sys tem s t h a t  

a re  c o ve red  i n  t h i s  s t u d y .  T h i s  f i g u r e  h i g h l i g h t s  t h a t  th e  

r e t u r n a b l e  sys tem  i s  e s s e n t i a l l y  d i f f e r e n t  from th e  

n o n - r e t u r n a b l e  sys tem  on a c c o u n t  o f  t h e  r e - u s e  lo o p  i n  t h e  

r e t u r n a b l e  s y s te m .  The s t u d y  o f  t h e  t r i p p a g e  o f  the  

r e t u r n a b l e  b o t t l e  exam ines  t h e  e f f e c t i v e n e s s  w i t h  w h ich  t h i s  

r e t u r n  and r e - u s e  lo o p  c u r r e n t l y  o p e r a t e s .  O th e r  i m p o r t a n t  

d i f f e r e n c e s  be tween t h e  r e t u r n a b l e  and n o n - r e t u r n a b l e  sys tem s 

d e r i v e  f rom th e  d i f f e r e n t  t y p e s  and q u a n t i t i e s  o f  m a t e r i a l s  

r e q u i r e d  a t  t h e  v a r i o u s  p r o c e s s  s t a g e s .  The a n a l y s i s  o f  t h e  

e x t e r n a l  c o s t s  c o v e r s  th e  e x t e r n a l  u n p r i c e d  im p a c ts  a p p e a r in g  

be low t h e  dashed l i n e  i n  F i g u r e  1 . 1 ,  w h ich  h i g h l i g h t s  th e  

m a jo r  p ro c e s s  s ta g e s  f rom  w h ic h  th e s e  e x t e r n a l  im p a c t s ,

l i s t e d  above ,  a re  g e n e r a t e d .

The t h e s i s  c o v e r s  t h e  p r i n c i p a l  c o n t a i n e r s  t h a t  a re  

c u r r e n t l y  used f o r  ' o f f  p re m is e  s a le s  o f  b e e r ,  c i d e r  and 

c a rb o n a te d  s o f t  d r i n k s  ( i . e . ,  r e t u r n a b l e  g la s s  b o t t l e s .
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n o n - r e t u r n a b l e  g l a s s  b a t t l e s ,  a lu m in iu m  and b i m e t a l l i c  

c a n s ^ ^ ) ) .  T h i s  scope f o r  t h e  s tu d y  was s e l e c t e d  f o r  f o u r  

main r e a s o n s .

F i r s t ,  i t  i s  th e s e  c o n t a i n e r s  f o r  c a rb o n a te d  

b e ve ra g e  c o n t a i n e r s  t h a t  a re  t h e  ma in  fo c u s  o f  th e  c u r r e n t  

c o n c e rn  o v e r  t h e  be ve ra ge  c o n t a i n e r  i s s u e .

Second, a r e c e n t  OECD r e p o r t  comments t h a t  any 

be ve ra ge  c o n t a i n e r  p o l i c y  wou ld  p r i m a r i l y  r e l a t e  t o  th e  ' o f f  

p re m is e  s e c t o r  o f  t h e  be ve rage  m a rk e t  [OECD ( 1 9 7 8 ) ] .

T h i r d ,  t h e s e  c a r b o n a te d  be ve rage  c o n t a i n e r s  

c o m p r is e d  t h e  scope o f  t h e  s t u d y  o f  t h e  U .K .  s i t u a t i o n  t h a t

was r e c e n t l y  p e r fo rm e d  by t h e  WMAC [WMAC ( 1 9 8 0 ) ] .

F o u r t h ,  t h e  c a r b o n a te d  b e ve ra ge s  r e p r e s e n t  a

d i s t i n c t  s e c t o r  o f  t h e  packaged p r o d u c t s  m a rke t  f o r  w h ich  

t h e r e  used t o  e x i s t  an e s t a b l i s h e d  and v i a b l e  r e t u r n a b l e  

sys tem and i n  w h ic h  t h e  p o s i t i o n  o f  t h e  r e t u r n a b l e  b o t t l e  has 

d e c l i n e d  s i g n i f i c a n t l y  r e c e n t l y  (see  t a b l e  1 . 3 ) .  T h e r e f o r e ,  

i t  i s  p r e f e r a b l e  t h a t  a r e v ie w  o f  t h e  r e t u r n a b l e  v e rs u s  

n o n - r e t u r n a b l e  p a c k a g in g  i s s u e  s h o u ld  f i r s t  c o n c e n t r a t e  upon 

t h i s  s e c t o r  i n  o r d e r  t o  examine w h e th e r  t h e  r e c e n t  

d e t e r i o r a t i o n  i n  t h i s  r e t u r n a b l e  sys tem  s h o u ld  be a v e r t e d .

I f ,  and o n l y  i f ,  i t  was c o n s id e r e d  f e a s i b l e  and d e s i r a b l e  t o  

r e - e s t a b l i s h  and i n c r e a s e  th e  use o f  t h e  r e t u r n a b l e  sys tem

f o r  b e e r ,  c i d e r  and c a r b o n a te d  b e v e ra g e s ,  th e n  i t  m ig h t  be

( 4 )  A b i m e t a l l i c  can i s  a b e v e ra ge  can w i t h  a t i n p l a t e  body 
and base and an a lu m in iu m  to p  w i t h  an a lu m in iu m  r i n g  
p u l l  c l o s u r e  f o r  easy o p e n in g .
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w o r t h w h i l e  t o  e x te n d  th e  r e v ie w  t o  o t h e r  be ve ra ges  and 

packaged p r o d u c t s ,  such as w in es  and s p i r i t s  and jam j a r s ,  

f o r  w h ich  a w id e s p re a d  r e t u r n a b l e  sys tem  has n o t  e x i s t e d  

r e c e n t l y  and f o r  w h ich  th e  p ro b le m s  o f  e s t a b l i s h i n g  a v i a b l e  

r e t u r n a b l e  sys tem  c o u ld  be e x p e c te d  t o  be s i g n i f i c a n t l y  

g r e a t e r  th a n  f o r  t h e  more t r a d i t i o n a l l y  r e t u r n a b l e  c a rb o n a te d  

b e v e ra g e s .

1 . 4  O u t l i n e  o f  t h e  t h e s i s

P a r t  I I  p r e s e n ts  th e  t h e o r e t i c a l  f o u n d a t i o n s  o f  t h i s

t h e s i s .  C h a p te r  2 d e m o n s t ra te s  th e  im p o r ta n c e  and need f o r  a

sound f ram ework  f o r  a n a l y s i n g  e n v i r o n m e n t a l  i s s u e s .  A 

g e n e r a l  t h e o r e t i c a l  f ram ework  i s  th e n  d e v e lo p e d  on th e  b a s is  

o f  economic t h e o r y  and a r e v ie w  o f  t h e  l i t e r a t u r e  on s o c i a l  

p o l i c y  c o n c e r n in g  e n v i r o n m e n t a l  q u e s t i o n s .  T h i s  re v ie w

h i g h l i g h t s  t h a t  t h e  assessment  o f  e n v i r o n m e n t a l  im p a c ts  i s  o f  

g r e a t  im p o r ta n c e  i n  an a n a l y s i s  o f  e n v i r o n m e n t a l  i s s u e s .

T h e r e f o r e ,  i n  C h a p te r  3 > t h i s  a s p e c t  i s  s t u d i e d  i n  

d e p t h .  T h i s  c h a p t e r  f i r s t  i d e n t i f i e s  t h e  p r i n c i p a l  o b j e c t i v e

o f  an assessment  o f  e n v i r o n m e n t a l  im p a c ts  and th e n  examines 

c r i t i c a l l y  t h e  p o l i t i c a l  and economic app ro ache s  to w a rd s  th e  

a ch ie v e m e n t  o f  t h i s  o b j e c t i v e .  The v a r i o u s  t e c h n iq u e s  t h a t  

have been adop ted  o r  p roposed  i n  o t h e r  s t u d i e s  a re  re v ie w e d  

and th e  c o n c e p t u a l  and p r a c t i c a l  p rob le m s  o f  a s s e s s in g  

e n v i r o n m e n t a l  im p a c ts  a re  i d e n t i f i e d .  T h i s  h i g h l i g h t s  th e  

r e l a t i v e  m e r i t s  and s h o r t c o m in g s  o f  economic  e v a l u a t i o n s  and 

th e  o t h e r  t e c h n i q u e s , . such as p h y s i c a l  im p a c t  s t u d i e s  and

c o n co rd a nce  a n a l y s i s .  On t h e  b a s i s  o f  t h i s  e x a m in a t i o n ,  t h i s  

t h e s i s  d e v e lo p s  a ' b e s t  p r a c t i c a b l e  a p p ro a c h '  wh ich  i s  

a p p r o p r i a t e  f o r  t h e  e v a l u a t i o n  o f  e n v i r o n m e n t a l  im p a c ts ,  such
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as th o s e  o f  c a r b o n a te d  be ve rage  c o n t a i n e r s ,  f o r  which

s i g n i f i c a n t  d a ta  c o n s t r a i n t s  a re  a p p a r e n t .

P a r t  I I I . The g e n e r a l  t h e o r e t i c a l  f ram ew o rk ,

d e ve lo p ed  i n  P a r t  I I ,  i s  th e n  a p p l i e d  i n  C h a p te r  4 t o  th e  

s p e c i f i c  i s s u e  o f  t h e  e n v i r o n m e n t a l  im p a c ts  o f  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  be ve rage  c o n t a i n e r s .  C h a p te r  4 f i r s t  p r o v i d e s  

a b r i e f  d e s c r i p t i o n  o f  th e  b e ve ra ge  c o n t a i n e r s  i n v e s t i g a t e d  

i n  t h i s  s t u d y .  Some c r i t e r i a  a re  th e n  d e v e lo p e d  f o r  t h e  

gove rnm en t  t o  c o n s i d e r  i n t e r v e n t i o n  i n  t h e  m a rke t  f o r  

packaged b e v e ra g e s .  T h i s  h i g h l i g h t s  t h r e e  i m p o r t a n t  

a s p e c t s :  any absence o f  consumer s o v e r e i g n t y ;  t h e  e x i s t e n c e

o f  any s i g n i f i c a n t  e x t e r n a l  c o s t s ;  and t h e  c u r r e n t  

c o n s u m p t io n  o f  f i n i t e  r e s o u r c e s ,  such as e n e rg y ,  wh ich  a re

c o n s id e r e d  t o  be i n c o r r e c t l y  p r i c e d  u n d e r  t h e  c u r r e n t  m arke t  

mechan isms. C h a p te r  f o u r  th e n  d e v e lo p s  a f ram ew ork  f o r  th e  

e v a l u a t i o n  o f  t h e  a l t e r n a t i v e  b e v e ra ge  c o n t a i n e r  p o l i c y  

m easures .  On t h e  b a s i s  o f  t h e  ' B e s t  P r a c t i c a b l e '  approach

f o r  t h e  e v a l u a t i o n  o f  e n v i r o n m e n t a l  im p a c ts  deve lop ed  i n  

c h a p t e r  3 ,  t h e  f i n a l  s e c t i o n  o f  C h a p te r  4 p r e s e n t s  a g e n e r a l

m e thod o log y  f o r  t h e  a n a l y s i s  o f  t h e  f i v e  e x t e r n a l  c o s t  a reas  

r e l a t i n g  t o  beve rage  c o n t a i n e r s .  T h i s  s e t s  o u t  t h e  f o l l o w i n g

f i v e  q u e s t i o n s  w h ich  t h i s  t h e s i s  a ims t o  answer

( 1 )  Whether t h e  a c t i v i t i e s  r e s u l t  i n  any ' e x t e r n a l '  

c o s t s  and ,  i f  so ,  i n  what  manner?

( 2 )  What i s  t h e  n a t u r e  and l e v e l  o f  th e  o v e r a l l  

e x t e r n a l  c o s t s  g e n e r a te d  f o r  t h e  s p e c i f i c  

c a t e g o r i e s  o f  e x t e r n a l i t i e s ?
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(3 )  What i s  t h e  s i z e  and s i g n i f i c a n c e  o f  th e  

e x t e r n a l  c o s t s  g e n e r a te d  by c a rb o n a te d  beve rage  

c o n t a i n e r s ?  T h i s  w i l l  a i d  th e  d e t e r m i n a t i o n  o f  

w h e the r  t h e  gove rn m en t  s h o u ld  c o n s id e r  

i n t e r v e n t i o n .

(4 )  What a re  th e  r e l a t i v e  l e v e l s  o f  t h e  

e n v i r o n m e n t a l  im p a c ts  o f  th e  a l t e r n a t i v e  

r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r s  f o r  

c a r b o n a te d  be ve ra ge s?  T h is  w i l l  a i d  th e  

d e t e r m i n a t i o n  o f  t h e  d i r e c t i o n  i n  wh ich  t h e  

governm en t  s h o u ld  c o n s i d e r  i n t e r v e n i n g  ( i . e . ,  

f a v o u r  r e t u r n a b l e s  o r  n o n - r e t u r n a b l e s ) .

( 5 )  What a re  t h e  l e v e l s  o f  t h e  e x t e r n a l  c o s t s  t h a t  

wou ld  be g e n e r a te d  by c a rb o n a te d  beve rage  

c o n t a i n e r s  u n de r  v a r i o u s  s c e n a r i o s  f o r  1982? 

T h i s  w i l l  a c t  as an i n p u t  i n t o  an e v a l u a t i o n  o f  

be ve rage  c o n t a i n e r  p o l i c i e s .  I n  t h e  s c e n a r i o s  

a n a ly s e d ,  d i f f e r e n t  v a lu e s  a re  adop ted  f o r  two 

i m p o r t a n t  d e t e r m in a n t s  o f  t h e  economic and 

e n v i r o n m e n t a l  im p a c ts  o f  be ve rage  c o n t a i n e r  

p o l i c i e s  -  t h e  m a rke t  s h a re s  o f  t h e  a l t e r n a t i v e  

c o n t a i n e r s  and t h e  t r i p p a g e  o f  t h e  r e t u r n a b l e  

b o t t l e .  The s c e n a r i o s  a re  as f o l l o w s : -

-  S c e n a r io  I  i s  t h e  p o s i t i o n  i n  t h e  m a rk e t  f o r  
packaged c a r b o n a te d  beve ra ges  i n  1977.

-  S c e n a r io  I I  i s  t h e  s i t u a t i o n  i n  t h e  c a r b o n a te d  
beve ra ges  m a rk e t  i n  1982 i f  t h e r e  i s  'no  a c t i o n '  

o r  i n t e r v e n t i o n  by th e  g o v e rn m e n t .
-  S c e n a r io  I I I  i s  t h e  e x t r a p o l a t i o n  o f  t h e  c u r r e n t  

t r e n d s  to w a rd s  a g r e a t e r  use o f  n o n - r e t u r n a b l e s  t o
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t h e  ex t rem e case where t h e  n o n - r e t u r n a b l e  b o t t l e  

and can c o m p le t e l y  r e p l a c e  t h e  r e t u r n a b l e  b o t t l e  
i n  1982.

-  S c e n a r io  IV i s  s i m i l a r  t o  s c e n a r i o  I  i n  t h a t  i t  
assumes t h a t  t h e  r e t u r n a b l e  b o t t l e  m a in t a i n s  the

m arke t  sha re  and t r i p p a g e  a c h ie v e d  i n  1977.  The 
o n l y  d i f f e r e n c e  be tween s c e n a r i o s  I  and IV i s  t h a t  

s c e n a r i o  IV r e l a t e s  t o  t h e  l a r g e r  ' o f f  p rem ise  
m a rk e t  f o r e c a s t  f o r  1982.

-  S c e n a r io  V d e p i c t s  an i n t e r m e d i a t e  i n c r e a s e  i n  t h e  
m a rke t  s h a re  o f  t h e  r e t u r n a b l e  b o t t l e ,  whose 

t r i p p a g e  a l s o  i n c r e a s e s .
-  S c e n a r io  V I  i s  s i m i l a r  t o  t h e  i n t e r m e d i a t e  

s c e n a r i o  V. However,  under  t h i s  s c e n a r i o  V I ,  th e  
t r i p p a g e  o f  t h e  r e t u r n a b l e  b o t t l e  does n o t  

i n c r e a s e .
-  S c e n a r io  V I I  i l l u s t r a t e s  t h e  p r e d i c t e d  outcome i n  

th e  m a rke t  f o r  packaged c a r b o n a te d  be ve ra ges  a f t e r  

t h e  im p le m e n t a t i o n  o f  a m anda to ry  d e p o s i t  
r e g u l a t i o n .  T h is  was t h e  p o l i c y  measure p roposed  

by F r i e n d s  o f  t h e  E a r t h  i n  t h e i r  m i n o r i t y  r e p o r t  
t o  t h e  WMAC [C a w d e l l  ( 1 9 8 0 ) ] .

-  S c e n a r io  V I I I  i s  t h e  c o n v e rs e  o f  t h e  o t h e r  ex t rem e 
s c e n a r i o  I I I .  S c e n a r io  V I I I  i s  a co m p le te  100 per 

c e n t  r e t u r n a b l e  s y s te m .
-  S c e n a r io  IX i s  s i m i l a r  t o  s c e n a r i o  V I I I  b u t . a  

h i g h e r  t r i p p a g e ,  o f  15 ,  has been adop ted  i n  t h i s  
s c e n a r i o .

The 'NO ACTION' s c e n a r i o  I I  i s  used as t h e  b a s e l i n e  

f o r  t h e  com pa r iso n  o f  t h e  e x t e r n a l  c o s t s  g e n e r a te d  u n d e r  th e  

v a r i o u s  s c e n a r i o s  f o r  1982.  The y e a r  1982 was used f o r  th e  

s c e n a r i o  a n a l y s i s  s i n c e  i t  has been a d v o c a te d  t h a t  any 

beve rage  c o n t a i n e r  p o l i c y  s h o u ld  be s u i t a b l y  phased i n  t o  

m i t i g a t e  any a d ve rse  economic  mpacts  upon i n d u s t r y .  The WMAC 

sug ges ted  t h a t  a f i v e  ye a r  p e r i o d  w ou ld  be r e q u i r e d  f o r  t h i s

—  14 —



[WMAC ( 1 9 8 0 ) ] .  C o n s e q u e n t l y ,  a p o l i c y  o r i g i n a l l y  im p lem en ted  

i n  1977,  wou ld  become f u l l y  e f f e c t i v e  i n  1982.  F u r th e r m o r e ,

t h i s  i n c o r p o r a t e s  an i m p o r t a n t  dynamic  e le m e n t  i n t o  the  

a n a l y s i s  and e n a b le s  i d e n t i f i c a t i o n  o f  th e  e n v i r o n m e n t a l

im p a c ts  r e s u l t i n g  f rom  a c o n t i n u a t i o n ,  m o d i f i c a t i o n  o r  

r e v e r s a l  o f  t h e  c u r r e n t  t r e n d s  i n  t h e  m a rk e t  f o r  packaged 

b e v e r a g e s .

P a r t  IV c o n t a i n s  t h e  e m p i r i c a l  a n a l y s i s  o f  t h e  

e x t e r n a l  c o s t s  o f  c a r b o n a te d  beve ra ge  c o n t a i n e r s .

C h a p te r  3 assesses  th e  im p a c ts  a r i s i n g  f rom  th e  

g e n e r a t i o n  o f  d o m e s t i c  waste  and ,  i n  p a r t i c u l a r ,  f rom  the

d i s p o s a l  o f  c a r b o n a te d  beve ra ge  c o n t a i n e r s  i n  d o m e s t ic  

w a s te .  T h is  t h e s i s  r e p o r t s  th e  r e s u l t s  o f  131 a n a ly s e s  o f

th e  c o m p o s i t i o n  o f  t h e  s o l i d  w as te  f rom  more th a n  9 ,1 0 0  

h o u s e h o ld s  i n  v a r i o u s  p a r t s  o f  t h e  U . K . ,  r a n g in g  from

C o r n w a l l  i n  t h e  Sou th -W es t  o f  E ng la n d  t o  Dundee i n  th e  

N o r t h - E a s t  o f  S c o t l a n d .  These r e s u l t s ,  a lo n g  w i t h  some

m a t e r i a l s  b a la n c e  c a l c u l a t i o n s ,  a re  used t o  e s t i m a t e  th e  

p h y s i c a l  s i z e  o f  t h e  c a r b o n a te d  be ve rage  c o n t a i n e r  component

o f  d o m e s t i c  w a s te .

C h a p te r  6 examines t h e  im p a c ts  o f  l i t t e r  and, i n  

p a r t i c u l a r ,  o f  l i t t e r e d  beverage  c o n t a i n e r s .  A c r i t i c a l

a p p r a i s a l  i s  u n d e r ta k e n  o f  f o u r  l i t t e r  c o m p o s i t i o n  s u r v e y s  

w h ic h  g i v e  an i n d i c a t i o n  o f  t h e  s i z e  o f  t h e  c a r b o n a te d  

be ve rage  c o n t a i n e r  component o f  l i t t e r .

C h a p te r  7 c o n s i d e r s  t h e  p o l l u t i o n  im p a c ts  o f  the

a l t e r n a t i v e  b e ve ra ge  c o n t a i n e r  sys tem s i n  t h e  fo rm  o f  t h e  

e m is s io n s  o f  a i r  and w a te r  p o l l u t a n t s  and th e  g e n e r a t i o n  o f

i n d u s t r i a l  s o l i d  w a s te s .
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C h a p te r  8 examines t h e  s i z e ,  n a t u r e  and s i g n i f i c a n c e  

o f  any p u b l i c  h e a l t h  and h v o ie n e  im p a c t s  a r i s i n g  f rom  the  

p re s e n c e  o f  any c o n ta m in a n t s  i n  t h e  packaged beve rage  and

from  th e  s t o r a g e  o f  t h e  b e v e ra g e  c o n t a i n e r s  a t  t h e  r e t a i l  

o u t l e t s .

C h a p te r  9 c o n s id e r s  th e  e n v i r o n m e n t a l  im p a c ts  

r e s u l t i n g  f ro m  t h e  t r a n s p o r t a t i o n  be tween th e  p ro c e s s  s tages

i n v o l v e d  i n  t h e  a l t e r n a t i v e  c o n t a i n e r  s y s tem s .  T h i s  c h a p t e r  

c o n c e n t r a t e s  upon a s s e s s in g  t h e  s i g n i f i c a n c e  o f  t h e  urban

t r a f f i c  c o n g e s t io n  caused by th e  d e l i v e r i e s  o f  c a r b o n a te d  

be ve rage  c o n t a i n e r s  t o  th e  r e t a i l  o u t l e t s .

On a c c o u n t  o f  t h e  a p p a r e n t  im p o r ta n c e  o f  t h e  

t r i p p a g e  o f  a r e t u r n a b l e  b o t t l e ,  t h i s  s u b j e c t  i s  e x t e n s i v e l y  

i n v e s t i g a t e d  i n  c h a p t e r  1 0 . C h a p te r  10 f i r s t  p r e s e n t s  th e  

a v a i l a b l e  d a ta  on t h e  c u r r e n t  l e v e l s  o f  and t r e n d s  i n  th e

t r i p p a g e  r a t e s  a c h ie v e d  i n  t h e  U .K .  and i n  v a r i o u s  o ve rse a s  

c o u n t r i e s .  A model o f  t h e  d e t e r m in a n t s  o f  t r i p p a g e  i s

d e v e lo p e d .  C h a p te r  10 th e n  r e p o r t s  and a n a ly s e s  th e  r e s u l t s  

o f  some r e s e a r c h  r e l a t i n g  t o  th e  t h r e e  p a r t i e s  i n v o l v e d  i n  

t h e  r e t u r n  o f  empty b o t t l e s .  T h i s  r e s e a r c h  c o m p r is e d ;  a 

q u e s t i o n n a i r e  s u r v e y  o f  1523 h o u s e h o ld e r s  and

s c h o o l c h i l d r e n ;  a q u e s t i o n n a i r e  s u r v e y  o f  t h e  o p i n i o n s  and 

p r a c t i c e s  o f  69 r e t a i l e r s ;  a p r a c t i c a l  b o t t l e  r e t u r n i n g

e x e r c i s e  i n  w h ich  a random sample o f  8 b o t t l e s  were ta k e n  

back t o  24 r e t a i l  o u t l e t s  and t h e  c h a r a c t e r i s t i c s  o f  th e

r e j e c t e d  and a c c e p te d  b o t t l e s  n o t e d ;  and i n t e r v i e w s  w i t h  f i v e  

l o c a l  and n a t i o n a l  b o t t l e r s  and b r e w e r s .  These su rveys  

p r o v i d e  some e m p i r i c a l  i n f o r m a t i o n  w h ich  s u g g e s ts  why some
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U.K .  consumers  c u r r e n t l y  do n o t  r e t u r n  b o t t l e s  and how the

r e t u r n  r a t e  o r  t r i p p a g e  o f  r e t u r n a b l e  b o t t l e s  i n  th e  U.K.  

c o u ld  be r a i s e d .

C ha p te r  11 d e t a i l s  t h e  c o n c l u s i o n s  o f  t h i s  t h e s i s .

I n  a d d i t i o n ,  t h e r e  a re  f i f t e e n  a p p e n d ic e s .

A ppend ix  I  p r e s e n t s  an o v e r v ie w  o f  t h e  p o l i c y  measures 

c o n c e r n in g  beve rage  c o n t a i n e r s  t h a t  have been a d o p te d  or

p roposed  i n  a number o f  c o u n t r i e s  and i n t e r n a t i o n a l  

o r g a n i s a t i o n s .  A ppend ix  I I  g i v e s  d e t a i l s  o f  t h e  i n f o r m a t i o n

and a s s u m p t io n s  used t o  c o m p i le  t h e  s c e n a r i o s  f o r  1982. 

A ppe nd ix  I I I  c o n t a i n s  t h e  i n s t r u c t i o n s  s h e e t  t h a t  was sen t  t o

th e  County  C o u n c i l s  f o r  t h e  a n a l y s i s  o f  t h e  be ve ra ge  

c o n t a i n e r  component o f  d o m e s t i c  w a s te .  T h i s  a p p e n d ix  a lso

l i s t s  th o s e  C o u n c i l s  t h a t  u n d e r t o o k  t h i s  a n a l y s i s .  A ppe nd ix  

IV g i v e s  th e  d e t a i l e d  d a ta  b e h in d  th e  m a t e r i a l s  ba la nce

c a l c u l a t i o n s  o f  t h e  s i z e  o f  t h e  c a r b o n a te d  be ve ra g e  c o n t a i n e r  

component o f  d o m e s t i c  w a s te .  A ppe nd ix  V p r e s e n ts  d e t a i l e d

i n f o r m a t i o n  on t h e  a i r  and w a te r  p o l l u t a n t s  g e n e r a te d  by t h e  

v a r i o u s  i n d u s t r i a l  p ro c e s s e s  i n v o l v e d  i n  th e  r e t u r n a b l e  and

n o n - r e t u r n a b l e  beve ra ge  c o n t a i n e r  s y s te m s .  A p pe nd ix  V I  

p r e s e n t s  two case s t u d i e s  o f  two s p e c i f i c  p r o c e s s  s tages

w h ich  i l l u s t r a t e  how a p o l l u t i o n  e m is s io n s  s tu d y  m ig h t  be 

u n d e r ta k e n  f o r  t h e  U .K .  be ve rage  c o n t a i n e r  sys te m s .

A ppend ices  V I I ,  V I I I  and IX  g i v e  th e  l i s t s  o f  t h e  p o i n t s  on 

w h ic h  i n f o r m a t i o n  was s o u g h t  f rom  th e  b o t t l e r s .  E n v i r o n m e n ta l

H e a l t h  O f f i c e r s  and r e t a i l e r s  i n  o r d e r  t o  e n a b le  assessment  

o f  t h e  s i g n i f i c a n c e  o f  t h e  h y g ie n e  im p a c ts  o f  c a rb o n a te d

beverage  c o n t a i n e r s .  Append ix  X g i v e s  a l i s t  o f  p o i n t s
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c o n c e r n in g  th e  d i s t r i b u t i o n  o f  b e v e ra ge  c o n t a i n e r s  on which

i n f o r m a t i o n  was sou g h t  from th e  t r a f f i c  c o n t r o l  a u t h o r i t i e s  

and f ro m  th e  d i s t r i b u t i o n  managers a t  b e w e r ie s .  A ppend ix  XI

shows th e  i n t r o d u c t o r y  l e t t e r  t h a t  was s e n t  t o  t h e  h o u s e h o ld s  

c o v e re d  by t h e  consumer s u rv e y s  i n  L e i c e s t e r  and B la c k b u r n .

A ppend ix  X I I  p r e s e n t s  th e  q u e s t i o n n a i r e  used f o r  t h e  consumer 

s u r v e y s  i n  L e i c e s t e r  and B la c k b u r n .  A ppend ix  X I I I  p r e s e n ts

th e  q u e s t i o n n a i r e  used f o r  t h e  r e t a i l e r s '  s u r v e y s  i n  

B la c k b u r n  and L e i c e s t e r .  A p pend ix  XIV g i v e s  d e t a i l s  o f  the  

r e t u r n a b l e  b o t t l e s  used i n  th e  b o t t l e  r e t u r n i n g  e x e r c i s e .  

A pp e n d ix  XV l i s t s  t h e  v a r i o u s  gove rn m en t  a g e n c ie s ,  p r i v a t e

com pan ies ,  u n i v e r s i t i e s ,  r e s e a r c h  i n s t i t u t i o n s  and o t h e r  

o r g a n i s a t i o n s  w h ic h  p r o v i d e d  i n f o r m a t i o n  and d a ta  f o r  t h i s

s t u d y .

1 .5  M e th o d o d o lo q ie s  adop ted  f o r  t h e  e m p i r i c a l  a n a l y s i s

The a c t u a l  e x t e n t  and d e t a i l  i n  wh ich  th e  g e n e r a l  

m e tho d o log y  i s  f o l l o w e d  f o r  t h e  s t u d y  o f  each a rea  o f

e x t e r n a l  c o s t s  depends upon t h e  im p o r ta n c e  o f  each a re a  and 

t h e  a v a i l a b i l i t y  o f  i n f o r m a t i o n  f o r  each a r e a .  A r e v ie w  o f

th e  l i t e r a t u r e  and d i s c u s s i o n  w i t h  e x p e r t s  r e v e a le d  t h a t  th e  

g e n e r a t i o n  o f  d o m e s t i c  waste  and l i t t e r  were l i k e l y  t o  be the

most i m p o r t a n t  e x t e r n a l  im p a c ts  o f  be ve ra ge  c o n t a i n e r s .  

T h e r e f o r e ,  r e s e a r c h  and d a ta  c o l l e c t i o n  e f f o r t s  were

c o n c e n ta te d  upon th e se  two a r e a s .  C o n s e q u e n t l y ,  t h e  im p a c ts  

o f  c a r b o n a te d  be ve rage  c o n t a i n e r s  on d o m e s t i c  was te  and

l i t t e r  a re  examined i n  th e  l i g h t  o f  a l l  f i v e  q u e s t i o n s  

( l ) - ( 5 ) ,  n o te d  e a r l i e r  on pages 12 and 13,  w h i l e  t h e  a n a l y s i s

o f  t h e  o t h e r  t h r e e  a reas  ( p o l l u t i o n  e m is s io n s ,  h y g ie n e  and
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u rb an  t r a f f i c  c o n g e s t i o n )  f o c u s s e s  upon th e  s p e c i f i c  and

s e p a ra b le  e x t e r n a l  im p a c ts  o f  c a r b o n a te d  beve ra ge  c o n t a i n e r s  

i n  t h e s e  a rea s  [ i . e . ,  q u e s t i o n s  ( 3 ) - ( 5 ) ] .

The t h e s i s  draws on t h e  e x p e r i e n c e  o f  o t h e r  

c o u n t r i e s  w h e re v e r  t h i s  i s  r e l e v a n t  and u s e f u l .  However,

o f f i c i a l  U .K .  b o d ie s  (such  as t h e  WMAC) have c o n s i s t e n t l y  

em phas ised  t h a t  any U .K .  d e c i s i o n  on t h e  beve rage  c o n t a i n e r

i s s u e  s h o u ld  be made upon th e  b a s i s  o f  U .K .  d a t a .  T h e r e f o r e ,  

t h e  a c t u a l  e m p i r i c a l  a n a l y s i s  i s  based a lm o s t  t o t a l l y  upon

U .K .  d a ta  and c o n t a i n s  much o r i g i n a l  d a ta  and i n f o r m a t i o n  on 

t h i s  s u b j e c t .  A l l  t h e  m o ne ta ry  f i g u r e s  a re  p r e s e n te d  i n

te rm s  o f  1977 p r i c e s .  Wherever i m p o r t a n t  gaps i n  t h e  c u r r e n t  

know ledge  a r e  a p p a r e n t ,  t h e s e  a re  i d e n t i f i e d  a lo n g  w i t h

i m p o r t a n t  l i m i t a t i o n s  c o n c e r n in g  t h e  a v a i l a b l e  d a ta  and 

i n f o r m a t i o n  t h a t  i s  p r e s e n t e d .

1 .6  L i m i t a t i o n s  o f  t h e  s tu d y

A d e t a i l e d  economic  e v a l u a t i o n  i s  made r e g a r d i n g  

m u n i c i p a l  waste  management e x p e n d i t u r e s .  However, d a ta

c o n s t r a i n t s  p re v e n te d  t h e  d e r i v a t i o n  o f  such p r e c i s e  economic  

v a l u a t i o n s  f o r  l i t t e r  c o l l e c t i o n  and c o n t r o l  e x p e n d i t u r e s .

The t h e s i s  h i g h l i g h t s  th e  l i m i t a t i o n s  and u n c e r t a i n t y  

s u r r o u n d i n g  th e  m o n e ta ry  e s t i m a t e s  p r e s e n te d  f o r  t h i s  l a t t e r

a s p e c t  and o u t l i n e s  a m e th o d o log y  f o r  d e r i v i n g  a more 

a c c u r a t e  v a l u a t i o n .

Lack o f  d a ta  a l s o  p r e c lu d e d  t h e  p o s s i b i l i t y  o f  

p e r f o r m i n g  a f u l l  econom ic  e v a l u a t i o n  o f  t h e  o t h e r  e x t e r n a l

im p a c ts  o f  beve rage  c o n t a i n e r s .  C o n s e q u e n t l y ,  t h e  assessment  

o f  t h e s e  u n q u a n t i f i a b l e  im p a c ts  c o m p r is e s  a p r e s e n t a t i o n  o f
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p h y s i c a l  i n f o r m a t i o n  on th e s e  im p a c t s  ( e . g .  th e  q u a n t i t i e s  o f  

p o l l u t a n t s  g e n e r a te d ,  t h e  number o f  cases o f  c o n ta m in a n t s  

b e in g  fou nd  i n  beverage  c o n t a i n e r s ) ,  and q u a l i t a t i v e  

i n f o r m a t i o n  on t h e  n a t u r e  and s i g n i f i c a n c e  o f  t h e s e  im p a c ts .  

T h is  l a t t e r  a s p e c t  i s  based p r i n c i p a l l y  upon a r e v ie w  o f  th e

o p i n i o n s  o f  t h e  a u t h o r i t a t i v e  b o d ie s  engaged i n  t h e  c o n t r o l  

o f  t h e s e  im p a c ts  and th e  r e s u l t s  o f  p u b l i c  o p i n i o n  s u r v e y s .  

The assessment  o f  t h e  h y g ie n e  and u rb a n  c o n g e s t io n  im p a c ts  o f  

b e ve ra ge  c o n t a i n e r s  i s  supp lem en te d  by th e  p r o v i s i o n  o f

a p p ro x im a te  ' b a l l  p a r k '  m one ta ry  v a l u a t i o n s  wh ich  i n d i c a t e  

t h e  o r d e r  o f  m a g n i tu d e  o f  t h e s e  e x t e r n a l  c o s t s .

T h is  q u a l i t a t i v e  assessm en t  o f  t h e s e  o t h e r  e x t e r n a l  

im p a c t  i t e m s  i s  s u b j e c t  t o  some l i m i t a t i o n s ,  wh ich  a re

p a r t i c u l a r l y  p ronounced i n  r e l a t i o n  t o  th e  a e s t h e t i c  im p a c ts  

o f  l i t t e r e d  be ve ra ge  c o n t a i n e r s ,  t h e  im p a c ts  o f  t h e  a i r  and

w a te r  p o l l u t a n t s  and i n d u s t r i a l  s o l i d  w as tes  g e n e ra te d  by t h e  

be ve ra ge  c o n t a i n e r  sys tem s and th e  e n v i r o n m e n t a l  im p a c ts  o f

t h e  t r a n s p o r t a t i o n  r e q u i r e d  f o r  t h e  be ve rage  c o n t a i n e r  

s y s te m s .  A p o s s i b l e  m e tho d o lo g y  i s  d e v e lo p e d  w h ich  o u t l i n e s

th e  f u r t h e r  i n f o r m a t i o n  and d a ta  needed i f  a more d e t a i l e d  

econom ic  e v a l u a t i o n  o f  t h e s e  im p a c ts  wou ld  be d e s i r e d  and i f

more r e s o u r c e s  s h o u ld  be a v a i l a b l e  f o r  t h e  a c q u i s i t i o n  o f  

t h i s  i n f o r m a t i o n .

The a n a l y s i s  o f  e n v i r o n m e n t a l  im p a c ts  o f  t h e  

be ve rage  c o n t a i n e r  s y s te m s '  t r a n s p o r t a t i o n  r e q u i r e m e n t s  i n

C h a p te r  9 c o n c e n t r a t e s  on e x a m in in g  t h e  e x t e r n a l  c o n g e s t i o n  

c o s t s  a r i s i n g  when beve rage  d e l i v e r y  v e h i c l e s  a re  pa rked  i n

th e  s t r e e t s  t o  d e l i v e r  t o  t h e  r e t a i l  o u t l e t s .  I t  was
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c o n s id e r e d  t h a t  t h i s  i s  t h e  a re a  where  a move from

n o n - r e t u r n a b l e s  t o  r e t u r n a b l e s  w ou ld  be l i k e l y  t o  have t h e  

most s i g n i f i c a n t  i m p a c t s .  T h e r e f o r e ,  e f f o r t s  were f i r s t

d i r e c t e d  to w a rd s  t h i s  a rea  and an e v a l u a t i o n  was n o t  made o f  

t h e  o t h e r  c o n g e s t i o n  im p a c ts  o f  beve ra ge  d i s t r i b u t i o n  ( e . g .

d e la y s  caused by t h e  p resen ce  o f  t h e  l o r r i e s  i n  t h e  t r a f f i c  

s t re a m  and by be ve rage  d e l i v e r y  v e h i c l e s  i n  o f f - s t r e e t

s e r v i c i n g  a r e a s )  and th e  o t h e r  e n v i r o n m e n t a l  im p a c ts  o f  t h e  

be ve rage  c o n t a i n e r  s y s te m s '  t r a n s p o r t  r e q u i r e m e n t s  ( e . g .  road

t r a c k  c o s t s ,  a c c i d e n t s ,  n o is e  and v i b r a t i o n ) .  The 

l i m i t a t i o n s  due t o  th e s e  o m is s io n s  a r e  h i g h l i g h t e d  and a 

p o s s i b l e  m e thod o log y  i s  de ve loped  i n  C h a p te r  9 f o r  t h e  

e v a l u a t i o n  o f  th e s e  im p a c t s .

For one a re a  ( a i r  and w a t e r  p o l l u t i o n  e m i s s i o n s ) ,  i t  

was n o t  f e a s i b l e  t o  o b t a i n  s u f f i c i e n t  U.K.  d a ta  so t h a t

o ve rse a s  d a ta  had t o  be u se d .  However,  i t  i s  acknow ledged 

t h a t  t h i s  o v e rs e a s  d a ta  may n o t  be d i r e c t l y  a p p l i c a b l e  t o  th e

p o s i t i o n  i n  t h e  U .K .  be ve rage  m a r k e t .  C o n s e q u e n t l y ,  t h i s  

o v e rs e a s  d a ta  have been a d j u s t e d  t o  a l l o w  f o r  the  m a jo r

d i f f e r e n c e s  between th e  beve ra ge  c o n t a i n e r  sys tems a n a ly s e d  

i n  th e  o v e rs e a s  s tu d y  and th e  c u r r e n t  s i t u a t i o n  i n  th e  U.K.

T h i s  s h o u ld  y i e l d  a re a s o n a b le  i n d i c a t o r  o f  t h e  r e l a t i v e  a i r  

and w a te r  p o l l u t i o n  e m is s io n s  g e n e r a te d  by th e  a l t e r n a t i v e

c o n t a i n e r  sys tems f o r  c a r b o n a te d  b e v e ra g e s .  I n  a d d i t i o n .  

A ppend ix  V I  o f  t h i s  t h e s i s  p r e s e n t s  case s t u d i e s  on two

s p e c i f i c  p rocess  s ta g e s  o f  t h e  be ve ra ge  c o n t a i n e r  sys tem s 

w h ich  i l l u s t r a t e  how a U .K .  p o l l u t i o n  e m is s io n s  s tu d y  m ig h t  

be p e r fo r m e d ,  i f  i t  s h o u ld  be c o n s id e r e d  n e c e s s a ry  t o  o b t a i n  

a c t u a l  U.K.  d a ta  f o r  t h i s  a r e a .
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The a n a l y s i s  does n o t  a l l o w  f o r  any r e d u c t i o n  i n  the

w e ig h t s  o f  r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r s  t h a t  

m ig h t  o c c u r  be tween 1977 and 1982 s i n c e  i t  was n o t  p o s s i b l e

t o  o b t a i n  any 1982 d a ta  on t h e  w e i g h t s  o f  t h e  v a r i o u s  s i z e s  

o f  c o n t a i n e r s .  The s tu d y  does n o t  c o v e r  p l a s t i c

n o n - r e t u r n a b l e  b o t t l e s  wh ich  were r e c e n t l y  i n t r o d u c e d  i n t o  

th e  c a r b o n a te d  s o f t  d r i n k s  m a r k e t .  S i m i l a r l y ,  th e  a n a l y s i s

does n o t  i n c o r p o r a t e  any new t y p e s  o f  be ve ra ge  c o n t a i n e r s  

w h ic h  m ig h t  be d e v e lo p e d ,  s i n c e  i t  was n o t  p o s s i b l e  to

d e te rm in e  th e  ( h y p o t h e t i c a l )  im p a c ts  o f  such new c o n t a i n e r s .  

T h is  t h e s i s  does n o t  c o n s i d e r  th e  c o n su m p t io n  o f

e n e rg y  and raw m a t e r i a l s  by th e  be ve ra ge  c o n t a i n e r  sys tem s ,  

s i n c e  t h i s  a s p e c t  had a l r e a d y  been s t u d i e d  i n  d e p th  by e x p e r t  

e n e rg y  a n a l y s t s  a t  t h e  Open U n i v e r s i t y  [see  Boustead and 

Hancock ( 1 9 8 1 ) ] .  The t h e s i s  a l s o  does n o t  i n c l u d e  a d e t a i l e d

i n v e s t i g a t i o n  o f  w h e th e r  t h e r e  i s  any absence o f  consumer 

s o v e r e i g n t y  i n  t h e  m a rk e t  f o r  packaged b e v e ra g e s ,  a l t h o u g h

t h e  t r i p p a g e  s u r v e y s  do p r o v i d e  some i n t e r e s t i n g  i n f o r m a t i o n  

on t h i s  m a t t e r .

The i n f o r m a t i o n  p r e s e n te d  i n  t h i s  t h e s i s  c o n s t i t u t e s  

an i n p u t  i n t o  an e v a l u a t i o n  o f  b e ve ra ge  c o n t a i n e r  p o l i c i e s .  

The t h e s i s  does n o t  a t t e m p t  t o  f o r m u l a t e  and s e l e c t  th e  

opt imum p o l i c y  f o r  c a r b o n a te d  b e ve rage  c o n t a i n e r s ^ ^ ^  i n  the

U.K .  s i n c e  i t  was n o t  p o s s i b l e  t o  o b t a i n  t h e  c o n f i d e n t i a l

( 5 )  The t h e s i s  does n o t  examine one p a r t i c u l a r  p o l i c y  
measure t h a t  has been p ropo sed  -  t h e  p r o m o t io n  o f
r e c y c l i n g  o f  p o s t - c o n s u m e r  was te  m a t e r i a l s  such as 
g l a s s ,  m e ta l  and p l a s t i c  c o n t a i n e r s .  T h is  s u b j e c t  has
been e x t e n s i v e l y  s t u d i e d  i n  two r e c e n t  OECD r e p o r t s  
[OECD (1 9 7 8 ,  1 9 8 3 ) ] .
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i n f o r m a t i o n  r e q u i r e d  on t h e  ( h y p o t h e t i c a l )  economic  im pac ts

o f  t h e  a l t e r n a t i v e  p o l i c y  measures on th e  v a r i o u s  s e c t o r s  o f  

t h e  b e ve rage  i n d u s t r y .  A f t e r  c o n s u l t a t i o n s  w i t h  o f f i c i a l s  a t

th e  D epa r tm en t  o f  t h e  E n v i ro n m e n t  and w i t h  e x p e r t s  i n  t h e  

b e v e ra ge  i n d u s t r y ,  i t  was d e c id e d  t o  c o n c e n t r a t e  upon

p e r f o r m i n g  a th o ro u g h  s tu d y  o f  two s p e c i f i c  a s p e c t s ;  t h e  

e x t e r n a l  c o s t s  o f  c a r b o n a te d  be ve rage  c o n t a i n e r s  and

t r i p p a g e .  I n  t h i s  way, i t  was c o n s id e r e d  t h a t  th e  r e s e a r c h  

w ou ld  u s e f u l l y  complement th e  o t h e r  work t h a t  was b e in g

u n d e r ta k e n  by o t h e r  g roup s  and o r g a n i s a t i o n s  and c o u ld  most 

e f f e c t i v e l y  c o n t r i b u t e  t o  th e  c u r r e n t  beverage  c o n t a i n e r  

d e b a t e .
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P A R T  II

THEORETICAL FOUNDATIONS OF THE STUDY
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CHAPTER 2 

THEORETICAL FRAMEWORK

I n t r o d u c t i o n

C h a p te r  1 showed t h a t  t h e r e  was c o n c e rn  among 

consumers and e n v i r o n m e n t a l  g roup s  a b o u t  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  beve rage  c o n t a i n e r s  and t h a t  t h i s  prompted th e  

U n i t e d  K in gd o m 's  Waste Management A d v i s o r y  C o u n c i l  (WMAC) and
• '7

t h e  EEC's E n v i ro n m e n t  and Consumer p r o t e c t i o n  s e r v i c e  t o  

u n d e r ta k e  a s u b s t a n t i v e  r e v ie w  o f  t h i s  i s s u e .  I t  i s  

i m p o r t a n t  t o  e s t a b l i s h  p r e c i s e l y  and c l e a r l y  a c o n c e p t u a l  

f ram ew ork  f o r  such a s t u d y ;  much o f  t h e  c u r r e n t  l i t e r a t u r e  

has f a i l e d  t o  do t h i s .

The c u r r e n t  c h a p t e r  d e v e lo p s  a c o n c e p t u a l  f ram ework  

f o r  s t u d y i n g  g e n e r a l  e n v i r o n m e n t a l  i s s u e s .  I n  c h a p t e r  4,  

t h i s  g e n e r a l  t h e o r e t i c a l  f ram ew ork  i s  th e n  a p p l i e d  t o  th e  

s p e c i f i c  e n v i r o n m e n t a l  p rob lem  examined i n  t h i s  t h e s i s ;  th e  

e n v i r o n m e n t a l  im p a c ts  o f  r e t u r n a b l e  and n o n - r e t u r n a b l e  

b e ve rage  c o n t a i n e r s .

-  S e c t i o n  2 .1  o f  t h i s  c h a p t e r  d e m o n s t ra te s  t h e  
im p o r ta n c e  o f  a sound f ram ew ork  f o r  a n a l y s i n g  

e n v i r o n m e n t a l  i s s u e s .
-  S e c t i o n  2 . 2  the n  d e v e lo p s  a g e n e r a l  f ramework  on 

th e  b a s i s  o f  t h e  economic t h e o r y  and l i t e r a t u r e  
c o n c e r n in g  s o c i a l  p o l i c y  r e g a r d i n g  e n v i r o n m e n t a l  

q u e s t i o n s .

2 .1  The need f o r  a f ram ew ork

I t  i s  i m p o r t a n t  t o  d e l i n e a t e  a f ram ew ork  f o r  

s t u d y i n g  an e n v i r o n m e n t a l  i s s u e  s in c e  an absence o f  a sound

f ram ew ork  can r e s u l t  i n  p oo r  d e c i s i o n s .  Thus t h e  d e c i s i o n
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may be based on e m o t io n a l  e x a g g e r a t i o n s  and m i s r e p r e s e n t a t i o n  

r a t h e r  t h a n  a r a t i o n a l  a n a l y s i s  o f  th e  r e l e v a n t  f a c t o r s .  In  

p a r t i c u l a r :  some i r r e l e v a n t  a s p e c t s  may be i n a p p r o p r i a t e l y

i n c l u d e d ;  some f a c t o r s  may be i n c o r r e c t l y  a n a ly s e d  o r  g iv e n

an i n c o r r e c t  w e i g h t i n g ;  and some r e l e v a n t  and i m p o r t a n t  

im p a c ts  may be o m i t t e d  o r  h id d e n  and i g n o r e d .

There  a re  examples i n  t h e  c o s t - b e n e f i t  a n a l y s i s  

l i t e r a t u r e  o f  such s h o r t c o m in g s  h a v in g  a r i s e n .  Thus, Pearce 

and Nash (1 973 )  have shown t h a t  a s tu d y  o f  an u rban  motorway 

scheme f a i l e d  t o  t a k e  i n t o  a c c o u n t  v a r i o u s  q u a l i t a t i v e

im p a c ts  o f  t h e  motorway on th e  l o c a l  community  and th e y  s t a t e  

t h a t  t h i s  r a i s e d  s e r i o u s  dou b ts  a b o u t  th e  p r e v i o u s l y

announced v i a b i l i t y  o f  t h e  scheme. Pearce  (1 974 ,  p . 16) a l s o  

comments t h a t ,  i n  th e  a n a l y s i s  o f  g e n e r a l  e n v i r o n m e n t a l  

p ro b le m s  such as p o l l u t i o n ,  " t h e r e  i s  a w e l l - k n o w n  ten dency  

t o  i g n o r e  th e  unm ea su reab le  o r  a t  l e a s t  a f f o r d  i t  a low e r

w e ig h t  th a n  t h e  m e a s u r e a b le " . F u r t h e r m o r e ,  Pearce  and Nash

(1 9 7 3 )  s t r e s s  t h a t  t h e  s t u d y  o f  th e  u rban  motorway scheme 

f a i l e d  t o  c o n s id e r  a l t e r n a t i v e  t r a n s p o r t  o p t i o n s ,  such as 

p u b l i c  t r a n s p o r t  im p ro v e m e n ts ,  w h ic h  th e y  a rgue  wou ld  y i e l d

g r e a t e r  s o c i a l  b e n e f i t s .  T h e r e f o r e ,  th e y  s t a t e  t h a t  th e  

s t u d y  f a i l e d  t o  f u l f i l  c o s t - b e n e f i t  a n a l y s i s '  c e n t r a l  g o a l  o f  

i d e n t i f y i n g  t h a t  p o l i c y  o p t i o n  w h ic h  y i e l d s  t h e  maximum 

exce ss  o f  s o c i a l  b e n e f i t s  o v e r  s o c i a l  c o s t s .  S i m i l a r l y ,

o t h e r  t r a n s p o r t  s t u d i e s  ( e . g . ,  B r i s t o l  A rea Land Use 

T r a n s p o r t a t i o n  S tu d y )  have been c r i t i c i s e d  f o r  f a i l i n g  t o

c o n s id e r  t h e  p o s s i b l e  i n t e r r e l a t i o n s h i p s  o f  la n d  use p l a n n i n g  

and t r a n s p o r t  p o l i c i e s .
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I n  r e l a t i o n  t o  th e  d e ba te  and d i s c u s s io n  over

L o n d o n 's  t h i r d  a i r p o r t ,  Mishan (1 9 7 0 )  e x p re sse d  con ce rn  t h a t  

t h e  R o s k i l l  Commission d id  n o t  examine th e  fu n d a m e n ta l

q u e s t i o n  o f  w h e th e r  o r  n o t  t h e  c o n s t r u c t i o n  o f  a t h i r d  London 

a i r p o r t  was n e c e s s a r y  a t  a l l ,  b u t  o n l y  compared th e  c o s t s  o f

b u i l d i n g  t h e  a i r p o r t  a t  f o u r  a l t e r n a t i v e  s i t e s .  M is h a n 's  

c r i t i c i s m s  a re  l e v e l l e d  n o t  so much a t  th e  C om m iss ion 's

p e r fo rm a n c e  o f  t h e  e m p i r i c a l  work w h ich  he says i s  t h o r o u g h l y  

u n d e r t a k e n ,  b u t  a t  th e  te rm s  o f  r e f e r e n c e  f o r  th e  Commiss ion,

t h e  f ramework  w i t h i n  wh ich  t h e  s t u d y  was u n d e r ta k e n  and th e  

manner i n  w h ic h  i t s  r e s u l t s  were p r e s e n te d  and i n t e r p r e t e d .

In  t h e  s p e c i f i c  c o n t e x t  o f  t h e  be ve ra ge  c o n t a i n e r  

i s s u e ,  t h e r e  a re  a l s o  examples o f  c o n c e p t u a l  e r r o r s  b e ing  

made i n  t h e  c u r r e n t  l i t e r a t u r e  on t h i s  s u b j e c t ^ ^ ^ .  Thus 

Pearce  and Spence (1 975 )  s t a t e  t h a t ,  i n  r e l a t i o n  t o  th e  

q u e s t i o n  o f  ' o v e r - p a c k a g i n g * , t h e r e  i s  a f a i l u r e  t o

d i s t i n g u i s h  a d e q u a te ly  be tween i n t e r n a l  and e x t e r n a l  c o s t s  

and b e n e f i t s  i n  some papers  [ e . g . .  G la s s  M a n u fa c tu r e rs

F e d e r a t i o n  ( 1 9 7 3 ) ,  I n d u s t r y  Comm it tee  f o r  P a ckag ing  and th e  

E n v i ro n m e n t  (INCPEN) ( 1 9 7 6 ) ] .  I n  p a r t i c u l a r ,  Pearce and

Spence s t a t e  t h a t  some a u t h o r s  a rg u e  o r  im p l y  t h a t ,  on 

a c c o u n t  o f  t h e  i n t e r n a l  b e n e f i t s  and c o s t  s a v in g s  c r e a t e d  by

p a c k a g in g ,  t h e r e  does n o t  e x i s t  any p rob lem  o f  ' o v e r - p a c k a g i n g '

( 1 )  T h is  l i t e r a t u r e  i s  c o m p r e h e n s iv e ly  r e v ie w e d  i n  S te r n
( 1 9 7 5 ) ,  M a ry la n d  D ep a r tm en t  o f  Economic and Community 
Deve lopment ( 1 9 7 6 ) ,  OECD (1 9 78 )  and F i s h e r  ( 1 9 7 8 ) .  
T h e r e f o r e ,  i t  i s  n o t  r e v ie w e d  i n  any d e t a i l  h e r e .
R a th e r  th e  s y n o p s i s  p r e s e n te d  h i g h l i g h t s  some examples 
o f  th e  c o n c e p t u a l  e r r o r s  t h a t  have been made i n  t h i s
l i t e r a t u r e .
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The INCPEN (1976)  paper  a rgues  t h a t  t h e  consumers do a l r e a d y  

pay f o r  t h e  ' e x t e r n a l '  c o s t s  o f  t h e  d i s p o s a l  o f  p a c k a g in g  i n  

d o m e s t i c  waste  on a c c o u n t  o f  t h e  i n c l u s i o n  o f  waste 

management c o s t s  i n  t h e  r a t e s  p a id  by h o u s e h o ld e r s .  However, 

as i s  d e m o n s t ra te d  l a t e r  i n  c h a p t e r  5 ,  t h i s  payment o f  waste 

management c o s t s  th r o u g h  t h e  c u r r e n t  r a t i n g  sys tem does n o t  

remove t h e  ' e x t e r n a l '  n a t u r e  o f  th e  c o s t s  o f  d i s p o s i n g  o f  th e  

w as te  g e n e ra te d  by an i n d i v i d u a l  consum er.

Many s t u d i e s  o f  th e  im p a c ts  o f  be ve ra g e  c o n t a i n e r  

l e g i s l a t i o n  p r i m a r i l y  c o m p r is e  a co m pa r iso n  o f  t h e  p o s t -  w i t h  

t h e  p r e - l e g i s l a t i o n  s i t u a t i o n s  [ e . g . .  A p p l i e d  D e c i s i o n s  

Systems ( 1 9 7 4 ) ,  S ta te n s  O f f e n t l i g a  U t r e d n i n g a r  (SOU)

( 1 9 7 4 ) ] .  However,  what i s  r e a l l y  r e q u i r e d  i s  a com par ison  o f  

t h e  p o l i c y  'ON' w i t h  t h e  p o l i c y  'OFF' s i t u a t i o n s .

F u r t h e r m o r e ,  S t e r n  e t  a l  (1975 )  s t a t e  t h a t  some pa pe rs  ( e . g . .  

E n v i r o n m e n t a l  I n f o r m a t i o n  S e r v i c e )  have drawn s p u r i o u s  

c o n c l u s i o n s  r e g a r d i n g  th e  f a l l  i n  b ee r  and s o f t  d r i n k s  s a le s  

t h a t  o c c u r r e d  i n  Vermont f o l l o w i n g  th e  im p le m e n t a t i o n  o f  

be ve ra ge  c o n t a i n e r  l e g i s l a t i o n ,  s i n c e  t h e y  f a i l  t o  g i v e  

c o n s i d e r a t i o n  t o  t h e  o t h e r  f a c t o r s  t h a t  c o n t r i b u t e d  t o  t h i s  

d rop  i n  s a le s  ( e . g . ,  t h e  w e a th e r ,  th e  r e d u c t i o n  i n  t o u r i s t s ) .

The more e l a b o r a t e  im p a c t  s t u d i e s  do d e l i n e a t e  and 

compare t h e  p o l i c y  'ON' w i t h  t h e  p o l i c y  'OFF'  s i t u a t i o n  

[ e . g . .  S te r n  e t  a l  ( 1 9 7 5 ) ,  Research  T r i a n g l e  I n s t i t u t e

( 1 9 7 6 ) ,  M a ry lan d  D ep a r tm en t  o f  Economic and Community 

D eve lopment  ( 1 9 7 6 ) ] .  N e v e r t h e l e s s ,  many o f  t h e s e  e l a b o r a t e  

im p a c t  s t u d i e s  s t i l l  m e re ly  i t e m i s e  t h e i r  f i n d i n g s  f o r  th e  

v a r i o u s  c a t e g o r i e s  o f  i m p a c t s .  Thus,  i n  r e l a t i o n  t o  th e
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economic  im p a c t  c a t e g o r i e s ,  S t e r n  e t  a l  (1 975 )  p r e s e n t  d a ta  

on t h e  im p a c ts  o f  beve rage  c o n t a i n e r  l e g i s l a t i o n  on :  f i l l i n g

and d i s t r i b u t i o n  c o s t s ;  be ve rage  s a l e s ;  and t h e  p r o f i t s ,  

c a p i t a l  i n v e s t m e n t s ,  employment and e a r n in g s  l e v e l s  i n  th e  

be ve ra ge  i n d u s t r y .  The s tu d y  by t h e  US D e p a r tm e n t  o f  

Commerce (1 975 )  d e t a i l s  d a ta  on th e  im p a c ts  o f  be ve rage  

c o n t a i n e r  l e g i s l a t i o n  upon employment l e v e l s ,  t h e  p r i c e  o f  

b e v e ra g es  and c a p i t a l  i n v e s t m e n t s .  However,  i n  t h e s e  and 

a l s o  i n  o t h e r  s t u d i e s  [ e . g . .  U n i t e d  S t a t e s  E n v i r o n m e n t a l  

P r o t e c t i o n  Agency (US ERA) ( 1 9 7 2 ) ,  A p p l i e d  D e c i s i o n s  Systems

( 1 9 7 4 ) ] ,  t h e r e  i s  a f a i l u r e  t o  acknow ledge  and d e m o n s t ra te  

c l e a r l y  t h e  e le m e n t  o f  o v e r l a p p i n g  i n v o l v e d  i n  some o f  th e  

economic  im p a c t  i t e m s  l i s t e d .  F o r  exam p le ,  t h e  im p a c ts  o f  

b e v e ra g e  c o n t a i n e r  p o l i c i e s  upon employment l e v e l s  and th e  

e x t r a  c a p i t a l  i n v e s tm e n ts  r e q u i r e d  as a r e s u l t  o f  a s h i f t  

t o w a rd s  a g r e a t e r  use o f  r e t u r n a b l e s  a re  some o f  t h e  i n t e r n a l

c o s t s  t h a t  make up th e  t o t a l  i n t e r n a l  c o s t s  o f  p r o d u c in g  and 

d e l i v e r i n g  beve rages  w h ic h ,  t o  a c e r t a i n  e x t e n t ,  a f f e c t s  th e

p r i c e  p a id  by consum ers .  C o n s e q u e n t l y ,  a f a l s e  c o n c l u s i o n  

c o u ld  be drawn by th e  r e a d e r  f ro m  t h i s  p r e s e n t a t i o n  o f  d a ta  

on v a r io u 's  im p a c t  c a t e g o r i e s ,  where t h e r e  i s  a f a i l u r e  t o  

h i g h l i g h t  t h e  e x i s t e n c e  o f  any d o u b le  c o u n t i n g  and a f a i l u r e  

t o  d e m o n s t ra te  c l e a r l y  any s p e c i a l  c h a r a c t e r i s t i c s  o f  a 

p a r t i c u l a r  im p a c t  c a t e g o r y  t h a t  m e r i t  i t s  s e p a r a te  i n c l u s i o n

i n  t h e  a n a l y s i s ^ ^ ) .

(2 )  E x c e p t io n s  t o  t h i s  a re  t h e  OECD R e p o r t  [OECD ( 1 9 7 8 ) ]  and 
t h e  s tu d y  by M a ry lan d  D epa r tm en t  o f  Economic and 
Community Deve lopment  ( 1 9 7 6 ) ,  i n  w h ich  a c o s t - b e n e f i t  
f ram ework  was e l a b o r a t e d  and a d o p t e d .  T h is  s u b j e c t  i s  
examined f u r t h e r  i n  t h e  f ram ew ork  f o r  t h e  e v a l u a t i o n  o f  
be ve rage  c o n t a i n e r  p o l i c y  measures t h a t  i s  d e v e lo p e d  i n  
C ha p te r  4 o f  t h i s  t h e s i s .
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T h e r e f o r e ,  i t  i s  e s s e n t i a l  t o  d e v e lo p  a sound 

c o n c e p t u a l  f ra m ew ork  f o r  a s t u d y .  The f o l l o w i n g  s e c t i o n

draws on c u r r e n t  economic t h e o r y  and l i t e r a t u r e  c o n c e r n in g  

s o c i a l  p o l i c y  t o  d e v e lo p  a c o n c e p t u a l  f ram ew ork  s e t t i n g  ou t  

t h e  m a jo r  r e l e v a n t  f a c t o r s  t h a t  i t  i s  n e c e s s a ry  t o  c o n s i d e r  

i n  t h e  a n a l y s i s  o f  e n v i r o n m e n t a l  i s s u e s .

2 . 2  A c o n c e p t u a l  f ram ework

Economics i s  con ce rn ed  w i t h  t h e  a l l o c a t i o n  o f  s c a r c e  

r e s o u r c e s  and w i t h  th e  c h o i c e  be tween t h e  a l t e r n a t i v e  uses o f  

th e se  s c a r c e  r e s o u r c e s ^ ^ ^  [A r ro w  and S c i t o v s k y  ( 1 9 6 9 ) ,  Bohm 

(1 9 7 3 ,  p . l ) ,  N i jkam p  ( 1 9 7 7 ) ] .  Thus N i jkam p  (1977 p . l )  s t a t e s  

t h a t  :

"Economics  i s  t r a d i t i o n a l l y  o r i e n t e d  t o w a rd s  c h o i c e  
and d e c i s i o n  p r o b le m s .  I n  p a r t i c u l a r ,  i t  
c o n c e n t r a t e s  on t h e  manner i n  w h ich  man employs 
s c a r c e  r e s o u r c e s  w h ich  can be used i n  a l t e r n a t i v e  
w a y s . "

Kneese and Bower (1 97 2 )  p o i n t  o u t  t h a t  t h e  g ro w th  i n  

t h e  c o n c e rn  o v e r  e n v i r o n m e n t a l  p ro b le m s  r e q u i r e s  a s o c i a l  

c h o i c e  and d e c i s i o n  on t h e  p a r t  o f  t h e  g o ve rn m e n t .  Thus a 

b ra n c h  o f  e c o no m ics ,  e n v i r o n m e n t a l  e co n om ics ,  d e v e lo p e d  f o r

t h e  a n a l y s i s  o f  t h e  s o c i a l  c h o i c e  and d e c i s i o n - m a k i n g  p ro c e s s  

f o r  t h e s e  e n v i r o n m e n t a l  i s s u e s .

The l i t e r a t u r e  on e n v i r o n m e n t a l  econom ics  and e x t e r n ­

a l i t i e s  has been e x t e n s i v e l y  re v ie w e d  e ls e w h e re  [ e . g . ,  see

Mishan ( 1 9 6 9 ) ,  e s p e c i a l l y  C h a p te rs  1 and 7,  Nath ( 1 9 6 9 ) ,  Bohm

( 1 9 7 3 ) ,  Baumol and Oates ( 1 9 7 5 ) ] .  T h i s  t h e s i s  draws on th e

t h e o r e t i c a l  a n a l y s i s  i n  t h e s e  s t u d i e s  and t h e  s a l i e n t  p o i n t s

(3 )  C u l y e r  (1 97 3 ,  p . 17) r e f i n e s  t h i s  somewhat by s a y in g  t h a t  
econom ics  i s  a b o u t  m a r g in a l  c h o i c e s .
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r e l a t i n g  t o  s o c i a l  d e c i s i o n s  on e n v i r o n m e n t a l  i s s u e s  a re  

p r e s e n te d  su m m a r i l y  h e r e ^ ^ ^ .

The c o n c e p t u a l  ap p ro ach  adop ted  h e re  i s  based on t h e  

p re m is e  t h a t  t h e  go ve rn m e n t ,  and t h e  e n v i r o n m e n t a l  e c o n o m is t ,  

s h o u ld  be c o n s i d e r i n g  w h e th e r  t h e  f r e e  m a rke t  mechanism i s  

c u r r e n t l y  f u n c t i o n i n g  e f f i c i e n t l y ^ ^ ) .  T h i s  p re m is e  f o l l o w s  

t h e  d i s t i n c t i o n  between p r i v a t e  and s o c i a l  e f f i c i e n c y .  The 

p o i n t  o f  p r i v a t e  e f f i c i e n c y  i s  t h e  outcome t h a t  i s  c u r r e n t l y

g e n e ra te d  by p r i v a t e  m a rke t  f o r c e s .  S o c i a l  e f f i c i e n c y  i s  

d e f i n e d  i n  te rm s  o f  t h e  a c h ie v e m e n t  o f  t h e  g r e a t e s t  s o c i a l  

w e l f a r e  f o r  t h e  who le  community  -  o r  t h e  a t t a i n m e n t  o f  t h e  

s o c i a l  op t im um .

T h is  approach h i g h l i g h t s  two m a jo r  s e q u e n t i a l  s ta g e s  

i n  t h e  d e c i s i o n - m a k in g  p ro c e s s  on e n v i r o n m e n t a l  i s s u e s : -

S tage ( I )  -  S tage I  c o m p r is e s  an a n a l y s i s  o f  t h e  c a u s e s ,
s i z e  and s i g n i f i c a n c e  o f  any d i v e r g e n c e  between 

th e  c u r r e n t  p o s i t i o n  g e n e r a te d  by m a rk e t  f o r c e s  
and th e  s o c i a l l y  e f f i c i e n t  op t im um .

(4 )  E x t e r n a l i t i e s  a l s o  have t h e o r e t i c a l  i m p l i c a t i o n s  f o r  
w e l f a r e  economic  t h e o r y  ( e . g . ,  c o n c e r n in g  th e  e x i s t e n c e  
o f  an e q u i l i b r i u m  and th e  d e r i v a t i o n  o f  t h e  c o n d i t i o n s  
f o r  th e  a t t a i n m e n t  o f  th e  s o c i a l  optimum i n  th e  p resence
o f  e x t e r n a l i t i e s ) .  These t h e o r e t i c a l  a s p e c ts  a re  n o t  
examined i n  t h i s  t h e s i s  wh ich  c o n c e n t r a t e s  upon th e
p r a c t i c a l  i s s u e s  c o n c e r n in g  t h e  p o l i c y  and d e c i s i o n ­
making p ro c e s s  on e n v i r o n m e n t a l  i s s u e s .  A s i m i l a r
p ro c e d u re  was f o l l o w e d  by Baumol and Oates (1 9 7 5 ,  p . 9)  
who s t a t e d  t h a t :  " o u r  e x c l u s i v e  con ce rn  w i t h  t h e  t h e o r y
o f  p o l i c y  d i c t a t e s  t h e  o m is s io n  o f  t h e  i s s u e  o f  t h e  
e x i s t e n c e  o f  a g e n e r a l  e q u i l i b r i u m  s o l u t i o n  i n  th e  
p re se n ce  o f  e x t e r n a l i t i e s . "  Fo r  an e x a m in a t i o n  o f  th e s e  
t h e o r e t i c a l  a s p e c t s ,  see Mishan ( 1 9 6 9 ) .

(5 )  T h i s  approach  i s  s i m i l a r  t o  t h a t  o f  K r u t i l l a  (1 9 8 1 )  who 
a d v o c a te s  t h a t  a p p l i e d  w e l f a r e  economics  s h o u ld  be 
concerned  w i t h  e x a m in in g  w h e th e r  im p rovem en ts  i n  t h e  
c u r r e n t  p o s i t i o n  and w e l f a r e  l e v e l s  c o u ld  be a t t a i n e d .
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s ta g e  ( I I )  -  I f  any s i g n i f i c a n t  d i f f e r e n c e  e x i s t s ,  the n  th e

n e x t  s ta g e  s h o u ld  be u n d e r t a k e n ,  w h ich  i s  an
e v a l u a t i o n  o f  a l l  t h e  a l t e r n a t i v e  p o l i c y

measures ( i n c l u d i n g  th e  'No A c t i o n '  o p t i o n ) .
2 . 2 . 1  A n a l y s i s  o f  t h e  causes o f  a d i v e r g e n c e  between th e  

c u r r e n t  m arke t  p o s i t i o n  and t h e  s o c i a l  o p t im u m .

A d iv e r g e n c e  between th e  c u r r e n t  m a rk e t  p o s i t i o n  and

t h e  s o c i a l  op timum w i l l  be caused by any i m p e r f e c t i o n s  i n  t h e

c u r r e n t  m a rke t  mechanism -  o r  what  B a to r  and o t h e r s  have

r e f e r r e d  t o  as m a rk e t  f a i l u r e  [ B a t o r  ( 1 9 5 8 ) ] .  There  a re  a 

number o f  p o s s i b l e  causes o f  m a rk e t  f a i l u r e .  These i n c l u d e

th e  e x i s t e n c e  o f ;  E x t e r n a l i t i e s ;  P u b l i c  goods ;  I m p e r f e c t  

i n f o r m a t i o n ;  I n c o r r e c t  p r i c i n g  and d e p l e t i o n  o f  f i n i t e  

r e s o u r c e s ;  I n d i v i s i b i l i t i e s  o f  con s u m p t io n  and p r o d u c t i o n  

u n i t s ;  I n c r e a s i n g  r e t u r n s ;  and M o no p o ly .  An a n a l y s i s  o f  

v a r i o u s  a s p e c ts  o f  m a rke t  f a i l u r e  i s  g i v e n  i n  B a t o r  ( 1 9 5 8 ) ,  

Nath ( 1 9 6 9 ) ,  Bohm (1 973 )  and Baumol and Oates ( 1 9 7 5 ) .  Many 

o f  t h e  s t u d i e s  and pa pe rs  r e l a t i n g  t o  t h i s  s u b j e c t  have 

f o c u s s e d  upon p a r t i c u l a r  a s p e c t s  o f  m a rk e t  f a i l u r e  [ e . g . ,  see 

Meade ( 1 9 5 2 ) ,  Freeman e t  a l  ( 1 9 7 3 ) ,  Baumol and Oates

( 1 9 7 5 ) ] .  T h is  t h e s i s  does l i k e w i s e  and c o n c e n t r a t e s  upon 

t h r e e  a s p e c ts  o f  m a rke t  f a i l u r e  t h a t  a re  p a r t i c u l a r l y  

r e l e v a n t  t o  t h e  be ve ra ge  c o n t a i n e r  i s s u e : -  

( i )  -  I m p e r f e c t  i n f o r m a t i o n

( i i )  -  E x t e r n a l i t i e s  

( i i i )  -  I n c o r r e c t  p r i c i n g  and d e p l e t i o n  o f  f i n i t e  

r e s o u r c e s  

2 - . 2 . 1 ( i )  I m p e r f e c t  I n f o r m a t i o n

Nath s t r e s s e s  t h e  im p o r ta n c e  o f  t h e  d i s t i n c t i o n  

between i m p e r f e c t  i n f o r m a t i o n  and e x t e r n a l i t i e s  when he 

s t a t e s  [N a th  (1969 ,  p . 9 1 ) ]  t h a t ;
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" t h e  e f f e c t s  o f  i m p e r f e c t  k n o w le d g e . . .  a re  t o  be 
d i s t i n g u i s h e d  f rom th o s e  o f  e x t e r n a l i t i e s ;  though  
b o th  i m p e r f e c t  know ledge  and e x t e r n a l i t i e s  -  
s e p a r a t e l y  and t o g e t h e r  -  c o n s t i t u t e  a m arke t  
f a i l u r e " .

Both consumers and p r o d u c e r s  may n o t  have p e r f e c t

i n f o r m a t i o n  t o  make t h e i r  p r o d u c t i o n  and c o n sum p t io n

d e c i s i o n s .  However, Bohm (1 9 73 ,  p . 58)  n o te s  t h a t ;

" P r o d u c e r s '  i n f o r m a t i o n  a b o u t  p r e s e n t  m a rke t  
c o n d i t i o n s  seems t o  be l e s s  o f  a p ro b le m  s i n c e  
companies n o r m a l l y  may be assumed to  have more 
r e s o u r c e s  f o r  th e s e  p u rp o s e s  and more r e l e v a n t  
t e c h n i c a l  know-how th a n  i n d i v i d u a l  c o n s u m e rs . "

T h e r e f o r e ,  t h i s  t h e s i s  c o n c e n t r a t e s  upon t h e  

i n f o r m a t i o n  p rob lem s  o f  t h e  consum e r^^ )  and a n a ly s e s  

w h e th e r  t h e r e  i s  any d i f f e r e n c e  between t h e  a c t u a l  s i t u a t i o n  

fa c e d  by consumers i n  t h e  r e a l  w o r l d  and t h e  ax ioms and 

a s s u m p t io n s  c o n c e r n in g  consumer b e h a v io u r  t h a t  u n d e r l y  th e  

op t imum i n  th e  p e r f e c t l y  c o m p e t i t i v e  model o f  n e o c l a s s i c a l  

w e l f a r e  eco no m ics .  The main a s s u m p t io n s  a r e ;

(a )  t h a t  i n d i v i d u a l s  a re  a b le  t o  fo rm  t h e i r  own 

' r a t i o n a l '  p r e f e r e n c e s  f o r  goods and t h a t  th e  
i n d i v i d u a l s '  p r e f e r e n c e s  a re  to  c o u n t  as 

measures o f  s o c i a l  w e l f a r e ;
( b )  t h a t  consumers have a c o m p le te  c h o i c e  between 

th e  f u l l  range  o f  a v a i l a b l e  a l t e r n a t i v e s  and 
have p e r f e c t  i n f o r m a t i o n  t o  make t h e i r  c h o i c e s .

Bohm (1973 )  d e m o n s t ra te s  t h a t ,  i f  t h e r e  i s  i m p e r f e c t

i n f o r m a t i o n  and k n o w le d g e ,  t h e n  t h i s  c o u ld  p r e v e n t  t h e  m a rke t  

mechanism f rom 'on  i t s  own' a t t a i n i n g  t h e  s o c i a l l y  optimum 

l e v e l  f o r  th e  com m un i ty .

(6 )  N e v e r t h e l e s s ,  th e  e x a m in a t i o n  o f  t h e  p r i c e s  and 
d e p l e t i o n  r a t e s  o f  f i n i t e  r e s o u r c e s  i n  s e c t i o n  
2 . 2 . 1 ( i i i )  does i n c l u d e  c o n s i d e r a t i o n  o f  w h e th e r  one 
group  o f  p r o d u c e rs  -  owners o f  f i n i t e  r e s o u r c e s  -  have
i m p e r f e c t  i n f o r m a t i o n  and know ledge a b o u t  f u t u r e  p r i c e s  
and m a rk e t s .
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I t  has been sug ges ted  by some a u t h o r s  t h a t  consumer 

s o v e r e i g n t y  may n o t  be a p p a r e n t  i n  t h e  c u r r e n t  m a rk e t  p la c e  ' 

s i n c e  consumers l a c k  i n f o r m a t i o n  and do n o t  have a c o m p le te  

f reedom o f  c h o ic e  on a c c o u n t  o f  t h e  d i s t o r t i n g  e f f e c t s  o f  

a d v e r t i s i n g  on p r i v a t e  wants and c o n s u m p t io n  l e v e l s  [see  

P acka rd  ( 1 9 6 0 ) ,  G a l b r a i t h  ( 1 9 6 8 ) ,  Lecomber and F i s h e r  

( 1 9 7 8 ) ] .  Some c redence  t o  th e s e  v ie w s  i s  g i v e n  by th e  need

f o r  o f f i c i a l  b o d ie s  such as t h e  A d v e r t i s i n g  S ta n d a rd s  

A u t h o r i t y ,  t h e  Consumers '  A s s o c i a t i o n  and t h e  Consumer A dv ic e  

C e n t r e s .

2 . 2 . 1 ( i i )  E x t e r n a l i t i e s

Buchanan and S t u b b le b in e  (1 96 2 ,  p . 371) h i g h l i g h t e d

t h e  im p o r ta n c e  o f  e x t e r n a l i t i e s  when th e y  s t a t e d  t h a t :

" I n  i t s  v a r i o u s  fo rm s  -  e x t e r n a l  economies and 
d i s e c o n o m ie s ,  d i v e r g e n c e s  between m a r g in a l  s o c i a l  
and m a r g in a l  p r i v a t e  c o s t  o r  p r o d u c t ,  s p i l l o v e r  o r  
n e ig h b o u rh o o d  e f f e c t s ,  c o l l e c t i v e  o r  p u b l i c  goods -  
e x t e r n a l i t y  do m ina tes  t h e o r e t i c a l  w e l f a r e  econom ics  
and i n  one sen se ,  t h e  t h e o r y  o f  economic  p o l i c y  
g e n e r a l l y . "

D e f i n i t i o n s

B a to r  (1958 )  a d o p ts  a b road  i n t e r p r e t a t i o n  o f  t h e  

te rm  e x t e r n a l i t y  so t h a t  i t  c o v e rs  many m a jo r  causes o f  

m a rke t  f a i l u r e .  I n  p a r t i c u l a r ,  B a t o r  (1 958 )  i n c l u d e s  b o th  

th e  p rob le m  o f  i n c r e a s i n g  r e t u r n s  t o  s c a l e  as w e l l  as what he 

r e f e r s  t o  as p u b l i c  good e x t e r n a l i t i e s ,  such as e n v i r o n m e n t a l  

p o l l u t i o n .  However,  Baumol and Oates (1 975 )  a d v o c a te  t h a t  

t h i s  b ro ad  i n t e r p r e t a t i o n  o f  e x t e r n a l i t y  i s  i n a p p r o p r i a t e  

s i n c e  th e  i n c r e a s i n g  r e t u r n s  p rob lem  i s  q u i t e  d i f f e r e n t  from 

t h a t  o f  t h e  more c o n v e n t i o n a l  e x t e r n a l i t i e s  such as damages 

t o  th e  e n v i r o n m e n t .  T h e r e f o r e ,  th e y  p ropose  t h a t  a n a r ro w e r
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i n t e r p r e t a t i o n  o f  t h e  te rm  s h o u ld  be a d o p te d .  T h i s  t h e s i s  

f o l l o w s  Baumol and O a t e s ’ n a r r o w e r  and more c o n v e n t i o n a l  

i n t e r p r e t a t i o n  o f  e x t e r n a l i t i e s .  Hence, i n c r e a s i n g  r e t u r n s  

a re  n o t  i n c l u d e d  i n  t h i s  a n a l y s i s .

Buchanan and S t u b b le b in e  (1962 )  d e f i n e  an 

e x t e r n a l i t y  as a r i s i n g  where t h e r e  i s  an i n te r d e p e n d e n c e  

be tween th e  co n s u m p t io n  o r  p r o d u c t i o n  f u n c t i o n s  o f  d i f f e r e n t  

i n d i v i d u a l s  -  i . e . ,  where one i n d i v i d u a l ' s  w e l f a r e  i s  

a f f e c t e d  by t h e  a c t i v i t y  o f  a n o th e r  i n d i v i d u a l .

However,  Nath (1969 )  p o i n t s  o u t  t h a t  such 

in te r d e p e n d e n c e  need n o t  n e c e s s a r i l y  c o n s t i t u t e  an

e x t e r n a l i t y  s i n c e ,  i f  t h e r e  was some t r a d i n g  and payment 

be tween th e s e  two i n d i v i d u a l s  c o n c e r n in g  t h i s  

i n t e r d e p e n d e n c e ,  th e n  t h i s  o p e r a t i o n  o f  m a rke t  f o r c e s  w ou ld  

e n s u re  t h a t  t h e  i n t e r d e p e n d e n t  e f f e c t s  were ta k e n  i n t o  

a c c o u n t  by t h e  i n d i v i d u a l  u n e r t a k i n g  t h e  a c t i v i t y  and wou ld  

mean t h a t  t h e  a c t u a l  l e v e l  o f  t h i s  a c t i v i t y  wou ld  be p a r e to

o p t i m a l  f o r  b o th  i n d i v i d u a l s .  T h e r e f o r e ,  Nath (1 969 )  

d e m o n s t ra te s  t h a t  i t  i s  a l s o  n e c e s s a ry  to  add a second 

c o n d i t i o n  t o  y i e l d  a co m p le te  d e f i n i t i o n  o f  an e x t e r n a l i t y .  

T h is  second c o n d i t i o n  i s  t h a t  t h e  in te r d e p e n d e n c e  be tween th e  

i n d i v i d u a l  consumers and p r o d u c e r s  i s  n o t  t r a n s m i t t e d  th r o u g h  

m a rk e t  f o r c e s .  T h is  second c o n d i t i o n  means t h a t  an 

e x t e r n a l i t y  a r i s e s  where i n d i v i d u a l  A makes o r  r e c e i v e s  no 

payment f o r  t h e  im p a c ts  t h a t  he has on i n d i v i d u a l  B and 

c o n s e q u e n t l y  where i n d i v i d u a l  A does n o t  t a k e  i n t o  a c c o u n t  

th e s e  im p a c ts  on B i n  d e t e r m i n i n g  h i s  c o n s u m p t io n  o r  

p r o d u c t i o n  d e c i s i o n s .  These two c o n d i t i o n s  f o r  e x t e r n a l i t i e s
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a re  n e a t l y  and c o n c i s e l y  summarised by A r row  and S c i t o v s k y  

(1 9 6 9 ,  p . 183)  when th e y  r e f e r  t o  e x t e r n a l i t i e s  as " n o n -m a rk e t  

i n t e r d e p e n d e n c e " .

On t h e  b a s i s  o f  t h e s e  two c o n d i t i o n s ,  t h i s  t h e s i s  

a d o p ts  t h e  f o l l o w i n g  d e f i n i t i o n  o f  e x t e r n a l  c o s t s  and 

b e n e f i t s .  (F o r  c o m p le te n ess  and f o r  p u rp o s e s  o f  c o m p a r is o n ,  

a d e f i n i t i o n  o f  i n t e r n a l  c o s t s  and b e n e f i t s  i s  a l s o  

p r e s e n t e d ) .

-  E x t e r n a l  c o s t s  and b e n e f i t s  a r i s e  where t h e  
a c t i o n s  o f  a consumer o r  p r o d u c e r  a f f e c t  th e  

w e l f a r e  o f  o t h e r  members o f  s o c i e t y ,  and where 
t h e r e  a re  no t r a d e d  m a rk e ts  o r  p r o p e r t y  r i g h t s  

c o n c e r n in g  th e s e  im p a c t s .  C o n s e q u e n t l y ,  under  t h e  
c u r r e n t  m a rk e t  s y s te m ,  t h e r e  i s  no i n c e n t i v e  o r  

c o m p u ls io n  f o r  t h e  i n d i v i d u a l  p r o d u c e r  o r  consumer 
t o  t a k e  th e s e  im p a c ts  i n t o  a c c o u n t  i n  t h e i r  

p r o d u c t i o n  o r  c o n s u m p t io n  d e c i s i o n s .  As a r e s u l t ,  
t h e s e  e x t e r n a l  im p a c ts  a re  imposed on s o c i e t y  as a 

who le  and rem a in  uncompensated ( i f  t h e y  a re  c o s t s )  
o r  u n a p p r o p r i a t e d  ( i f  t h e y  a re  b e n e f i t s ) .

-  I n t e r n a l  c o s t s  and b e n e f i t s  a re  t h e  f a c t o r s  t h a t  
th e  i n d i v i d u a l  m a n u f a c t u r e r  o r  consumer does ta k e  

i n t o  a c c o u n t  i n  h i s  p r o d u c t i o n  and co n s u m p t io n  
d e c i s i o n s .  These f a c t o r s  a re  t h e r e f o r e  i n c lu d e d  

i n  h i s  p r o d u c t i o n  o r  c o n s u m p t io n  f u n c t i o n  f o r  a 
g o o d .

C a te g o r i e s  o f  e x t e r n a l i t i e s

T e c h n o lo g i c a l  E x t e r n a l i t i e s

Baumol and Oates (1 9 7 5 )  s t r e s s  t h e  im p o r ta n c e  o f  t h e  

d i s t i n c t i o n  made by V in e r  (1 9 3 1 )  be tween ' t e c h n o l o g i c a l ' 

e x t e r n a l i t i e s  and ' p e c u n i a r y '  e f f e c t s  and a rgu e  t h a t  a 

f a i l u r e  t o  r e c o g n i s e  t h i s  d i s t i n c t i o n  has le d  t o  e r r o r s  i n  

th e  p a s t .  ' T e c h n o l o g i c a l '  e x t e r n a l i t i e s  a r i s e  when an
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a c t i v i t y  ( e . g . ,  t h e  e m is s io n  o f  p o l l u t a n t s  f rom a f a c t o r y )  

a f f e c t s  th e  w e l f a r e  o f  o t h e r  members o f  s o c i e t y  and the se  

im p a c t s  a re  n o t  t r a n s m i t t e d ,  un der  f r e e  m a rke t  f o r c e s ,  t o  

t h o s e  u n d e r t a k i n g  th e  a c t i v i t y  so t h a t  th e y  w i l l  n o t  be ta k e n  

i n t o  a c c o u n t  i n  t h e  p r o d u c t i o n  d e c i s i o n s  c o n c e r n in g  th e  

a c t i v i t y .  Hence, ' t e c h n o l o g i c a l *  e x t e r n a l i t i e s  con fo rm  to  

t h e  d e f i n i t i o n  o f  e x t e r n a l i t i e s  g i v e n  e a r l i e r .  ' P e c u n i a r y '  

e f f e c t s  a l s o  a r i s e  when an a c t i v i t y  a f f e c t s  th e  w e l f a r e  o f

o t h e r  p a r t i e s  t h a t  a re  n o t  d i r e c t l y  r e l a t e d  t o  th o s e  

u n d e r t a k i n g  th e  a c t i v i t y .  Fo r  exa m p le ,  an i n c r e a s e  i n  th e  

demand f o r  a lu m in iu m  cans r a i s e s  t h e  p r i c e  o f  w ro u g h t  

a lu m in iu m  w h ich  r a i s e s  th e  p r i c e  o f  o t h e r  a lu m in iu m  p r o d u c t s  

( e . g . ,  f o i l ) .  T h is  i n c r e a s e  i n  demand can a f f e c t  th e  w e l f a r e  

o f  th e  m a n u f a c t u r e r s  o f  w ro u g h t  a lu m in iu m  whose income r i s e s ,

and t h e  w e l f a r e  o f  p u r c h a s e r s  o f  a lu m in iu m  f o i l  whose r e a l  

d i s p o s a b l e  income f a l l s .  However,  t h e  d i s t i n c t i o n  between 

th e s e  two t y p e s  o f  e f f e c t s  i s  t h a t  t h e  ' p e c u n i a r y '  e f f e c t s  

a r i s e  f rom  th e  i n t e r d e p e n e n c i e s  be tween ( s e p a r a t e )  p a r t i e s  

t h a t  a re  t r a n s m i t t e d  th r o u g h  n o rm a l  m a rk e t  f o r c e s .  Thus,  t h e  

p e c u n i a r y  e f f e c t s  do n o t  comply w i t h  t h e  second c o n d i t i o n  i n  

t h e  d e f i n i t i o n  o f  e x t e r n a l i t i e s  g i v e n  e a r l i e r .  The 

' p e c u n i a r y '  im p a c ts  r e s u l t  i n  changes i n  th e  w e l f a r e  o f  

c e r t a i n  g roups  o f  s o c i e t y  and i n  changes i n  t h e  b a s k e t  o f  

goods s o c i e t y  consumes, i . e . ,  movement a lo n g  t h e  p r o d u c t i o n  

f r o n t i e r .  However,  t h e y  do n o t  cause any s h i f t  i n  th e  

p r o d u c t i o n  f r o n t i e r  o r  any changes i n  th e  manner i n  wh ich  a 

good ( e . g . ,  a lu m in iu m )  o u g h t  t o  be p roduced  s i n c e  th e y  do n o t  

im p l y  t h a t  t h e r e  i s  any d i v e r g e n c e  be tween th e  s o c i a l  and th e
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p r i v a t e  c o s t s  o f  th e  p ro c e s s e s  i n v o l v e d  i n  the  p r o d u c t i o n  o f  

a good.  Hence, t h e  e x i s t e n c e  o f  any ' p e c u n i a r y '  e f f e c t s  does 

n o t  c r e a t e  any d i v e r g e n c e  be tween th e  m a r g in a l  p r i v a t e  and

th e  m a r g in a l  s o c i a l  r a t e  o f  t r a n s f o r m a t i o n .  T h e r e f o r e ,  th e y  

a re  te rm ed  ' p s e u d o - e x t e r n a l i t i e s '  by Baumol and Oates ( 1 9 7 5 ) .

E x t e r n a l i t i e s  have a l s o  been c l a s s i f i e d  i n t o  v a r i o u s  

o t h e r  c a t e g o r i e s .  These i n c l u d e :  d e p l e t a b l e / u n d e p l e t a b l e ; 

r e c i p r o c a l / u n i d i r e c t i o n a l  ; m a r g i n a l / i n f r a - m a r g i n a l  ; 

s e p a r a b l e / n o n - s e p a r a b l e ; p o t e n t i a l l y  r e l e v a n t / p o t e n t i a l l y

i r r e l e v a n t ;  and P a r e t o - r e l e v a n t / P a r e t o - i r r e l e v a n t .  These 

c a t e g o r i e s  a re  r e v ie w e d  and a n a ly s e d  i n  d e t a i l  i n  Buchanan

and S t u b b l e b in e  ( 1 9 6 2 ) ,  Nath ( 1 9 6 9 ) ,  Mishan (1 9 6 9 ,  C h .7 ) ,  

Baumol and Gates (1975 )  and N i jkam p  ( 1 9 7 7 ) .  T h i s  t h e s i s  

b r i e f l y  c o n s id e r s  t h r e e  c a t e g o r i e s  o f  e x t e r n a l i t i e s  t h a t  a re  

i m p o r t a n t  f o r  p o l i c y  and d e c i s i o n - m a k i n g  on c u r r e n t  

e n v i r o n m e n t a l  i s s u e s :  m a r g in a l  and i n f r a - m a r g i n a l ;

p o t e n t i a l l y  r e l e v a n t  and p o t e n t i a l l y  i r r e l e v a n t ;  

P a r e t o - r e l e v a n t  and P a r e t o - i r r e l e v a n t .

Buchanan and S t u b b le b in e  (1962)  d e f i n e  a m a r g in a l  

e x t e r n a l i t y  as b e in g  where a m a r g in a l  change i n  t h e  l e v e l  o f  

an a c t i v i t y  ( I )  u n d e r ta k e n  by an i n d i v i d u a l  p r o d u c e r  o r  

consumer (A) has e x t e r n a l  im p a c ts  on th e  w e l f a r e  o f  o t h e r  

members o f  s o c i e t y  ( B ) .  They d e f i n e  an i n f r a - m a r g i n a l  

e x t e r n a l i t y  as b e in g  w he re ,  o v e r  a c e r t a i n  range  o f  o u t p u t  

l e v e l s ,  m a r g in a l  changes i n  th e  l e v e l  o f  a c t i v i t y  ( I )  w i l l  

n o t  a f f e c t  t h e  w e l f a r e  o f  o t h e r  members i n  s o c i e t y .
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Buchanan and S t u b b l e b in e  (1 9 62 )  s t a t e  t h a t  a 

p o t e n t i a l l y  r e l e v a n t  e x t e r n a l i t y  e x i s t s  where t h e  a c t i v i t y  

( I )  g e n e r a te s  a d e s i r e  on th e  p a r t  o f  th e  e x t e r n a l l y  a f f e c t e d  

p a r t y  (B)  t o  m o d i f y  th e  a c t i o n  o f  ( A ) .  T h is  c a t e g o r y  

i n c l u d e s  m a r g in a l  e x t e r n a l i t i e s ,  b u t  wou ld  o n l y  i n c l u d e  

i n f r a - m a r g i n a l  e x t e r n a l i t i e s  i n  cases where t h e r e  i s  a 

s u f f i c i e n t l y  l a r g e  change i n  t h e  l e v e l  o f  a c t i v i t y  ( I )  so 

t h a t  t h e  w e l f a r e  o f  (B) i s  a f f e c t e d .  The e x i s t e n c e  o f  

p o t e n t i a l l y  r e l e v a n t  e x t e r n a l i t i e s  means t h a t  t h e r e  i s  a 

d i v e r g e n c e  between t h e  s o c i a l  and p r i v a t e  m a r g in a l  r a t e s  o f  

t r a n s f o r m a t i o n  and s u b s t i t u t i o n .  T h e r e f o r e ,  an i n v e s t i g a t i o n  

o f  w h e th e r  any s i g n i f i c a n t  p o t e n t i a l l y  r e l e v a n t  e x t e r n a l i t i e s  

a r i s e  un de r  th e  c u r r e n t  p r i v a t e  m a rk e t  mechanism fo rm s  an

i m p o r t a n t  component o f  an e x a m in a t i o n  o f  w h e th e r  t h e r e  i s  any 

d i f f e r e n c e  between th e  c u r r e n t  p r i v a t e  p o s i t i o n  and th e  

s o c i a l  op t imum .

Buchanan and S t u b b le b in e  (1 962 )  th e n  go on t o  

d i s t i n g u i s h  between P a r e t o - r e l e v a n t  and P a r e t o - i r r e l e v a n t  

e x t e r n a l i t i e s .  They d e f i n e  a P a r e t o - r e l e v a n t  e x t e r n a l i t y  as 

b e in g  where th e  a c t i v i t y  ( I )  can be m o d i f i e d  th r o u g h  t r a d i n g  

o r  b a r g a i n i n g  between t h e  p a r t i e s  (A) and ( B ) ,  w h ich  l e a v e s  

th e  e x t e r n a l l y  a f f e c t e d  p a r t y  (B )  b e t t e r  o f f  w i t h o u t  making 

th e  e x t e r n a l i t y  g e n e r a t i n g  p a r t y  (A) worse  o f f .  As N i jka m p

(1977) p o i n t s  o u t ,  t h i s  c a t e g o r y  i s  r e l e v a n t  t o  th e  q u e s t i o n  

o f  th e  optimum r e d u c t i o n  i n  t h e  l e v e l  o f  t h e  e x t e r n a l i t y .  

T h e r e f o r e ,  t h i s  c a t e g o r y  and i t s  u n d e r l y i n g  p r i n c i p l e ,  a re  

c o n s id e r e d  f u r t h e r  i n  t h e  e v a l u a t i o n  o f  p o l i c i e s  f o r  t h e  

c o r r e c t i o n  o f  e x t e r n a l i t i e s  (see s e c t i o n  2 . 2 . 2 ) .
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2 . 2 . 1 ( i i i )  I n c o r r e c t  p r i c i n g  and d e p l e t i o n  o f  f i n i t e  
r e s o u r c e s

T h is  s e c t i o n  c o n s i d e r s  m a rk e t  i m p e r f e c t i o n s  r e l a t i n g  

t o  f i n i t e  r e s o u r c e s ,  such as e n e r g y .  T h is  s u b j e c t  must be

d i s t i n g u i s h e d  f rom  th e  e a r l i e r  s t a t i c  a n a l y s i s  o f  

e x t e r n a l i t i e s  s in c e  such f i n i t e  r e s o u r c e s  command a p r i c e  i n

t h e  c u r r e n t  m a rke t  p l a c e .  The c u r r e n t  co n s u m p t io n  o f  f i n i t e  

r e s o u r c e s  i s  d i f f e r e n t  and n o t a b le  i n  t h a t  i t  i n v o l v e s  th e  

q u e s t i o n  o f  t h e  i n t e r t e m p o r a l  a l l o c a t i o n  between th e  

c o n s u m p t io n  o f  a f i n i t e  r e s o u r c e  i n  c u r r e n t  and f u t u r e  t im e  

p e r i o d s .  T h is  q u e s t i o n  i n c o r p o r a t e s  an a n a l y s i s  o f  what 

Simmons (1975 ,  p . 177) r e f e r s  to  as ' d y n a m ic '  e x t e r n a l i t i e s .

A t  p r e s e n t  t h e r e  i s  c o n s i d e r a b l e  c o n c e rn  and deba te  

a b o u t  t h e  p r i c e  and d e p l e t i o n  o f  f i n i t e  r e s o u r c e s ,  such as 

e n e r g y ,  and t h e r e  have been many i n v e s t i g a t i o n s  and s t u d i e s  

r e l a t i n g  t o  t h i s  s u b j e c t .  I n  t h e  c o n t e x t  o f  t h e  beve ra ge  

c o n t a i n e r  i s s u e ,  t h e r e  has been a p r o l i f e r a t i o n  o f  

co m p re h en s ive  and d e t a i l e d  ene rgy  a n a ly s e s  o f  be ve ra ge  

c o n t a i n e r  sys tems [ e . g . ,  see O n t a r i o  S o l i d  Waste Task Fo rce

( 1 9 7 4 ) ,  US ERA ( 1 9 7 4 ) ,  Bunt  ( 1 9 7 5 ) ,  INCPEN ( 1 9 7 5 ) ,  Research 

T r i a n g l e  I n s t i t u t e  ( 1 9 7 6 ) ,  Bous tead  and Hancock ( 1 9 8 1 ) ] .

However,  en e rg y  a n a l y s i s  has been s u b j e c t  to  

c o n s i d e r a b l e  c r i t i c i s m  [ e . g . ,  see P earce  and Webb ( 1 9 7 5 ) ] .

I n  p a r t i c u l a r ,  th e  c r i t i c s  s t r e s s  t h a t  some energy  a n a l y s t s  

i g n o r e  t h e  i n t e r n a l  c o s t  a s p e c t  o f  e n e rg y  use w h ic h ,  as has 

j u s t  been n o te d ,  i s  r e p r e s e n t e d  by i t s  m a rke t  p r i c e  and t h a t  

t h e y  f a i l  t o  d e m o n s t ra te  w h e th e r  t h i s  c u r r e n t  m a rk e t  p r i c e  o f  

e n e rg y  i s  l o w e r  th a n  t h e  lo n g  ru n  s o c i a l  o p p o r t u n i t y  c o s t  o f  

t h i s  f i n i t e  r e s o u r c e ,  and i f  so why and i n  what d i r e c t i o n .
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Th e re  i s  c o n s i d e r a b l e  c o n t r o v e r s y  amongst b o th  e c o n o m is ts  and

n o n - e c o n o m is t s  o v e r  t h i s  q u e s t i o n .  Thus Pearce and Rose

(1975 p . 9)  p o i n t  o u t  t h a t :

" A p a r t  from b e in g  n a t u r a l l y  d i s p u t a t i o u s ,  .......... ..
e c o n o m is ts  do d i s a g r e e  a b o u t  th e  ' p r o p e r '  way to  
l o o k  a t  r e s o u r c e  d e p l e t i o n .  Fo r  exam p le ,  t h e r e  a re  
w i d e l y  d i v e r g e n t  v i e w p o i n t s  ab ou t  t h e  o p t i m a l  r a t e  
o f  d e p l e t i o n ,  c e n t r i n g  on t h e  e x t e n t  t o  w h ich  t h e  
s ta n d a r d  n e o - c l a s s i c a l  app roach  based on th e  
m a x im is a t i o n  o f  some p r e s e n t  v a lu e  o f  f u t u r e  f l o w s  
o f  con sum ers '  s u r p l u s  a d e q u a t e ly  a l l o w s  f o r  f u t u r e  
g e n e r a t i o n s '  w e l l - b e i n g . "

T h e r e f o r e ,  t h e r e  i s  a need t o  examine c a r e f u l l y  t h i s  

q u e s t i o n .  Hea l  (1975)  and Lecomber (1979 )  s u g g e s t  t h a t  t h i s  

e x a m in a t i o n  s h o u ld  c e n t r e  upon w h e th e r  t h e r e  a re  any

i m p e r f e c t i o n s  i n  t h e  c u r r e n t  p r i v a t e  m a rk e t  f o r  f i n i t e  

r e s o u r c e s .  Thus Lecomber (1 9 79 ,  p . 81 )  s t a t e s  t h a t :

" I t  i s  a s ta n d a r d  p ie c e  o f  econom ic  t h e o r y  t h a t  a 
p e r f e c t  m a rke t  mechanism g u id e s  t h e  economy t o  a 
s o c i a l  op timum i n  w h ich  th e  ' b e s t '  c o m b in a t i o n  o f  
goods i s  p roduced  a c c o r d in g  t o  t h e  most e f f i c i e n t
p r o c e s s e s *  ..........  The c o n s e r v a t i o n i s t  c r i t i q u e
o f  r e s o u r c e  use i m p l i e s  m i s a l l o c a t i o n  and t h i s  must 
be a t t r i b u t a b l e  t o  some fo rm  o f  m a rk e t  f a i l u r e .
Both  t o  assess  t h i s  c r i t i q u e  and t o  d e v is e  
a p p r o p r i a t e  re m ed ie s  i t  i s  u s e f u l  t o  i d e n t i f y  
s p e c i f i c  s o u rc e s  o f  m a rk e t  f a i l u r e . "

T h e r e f o r e ,  t h i s  s e c t i o n  s e t s  o u t  t o  i d e n t i f y  t h e  

m a jo r  i m p e r f e c t i o n s  c o n c e r n in g  t h e  r e s o u r c e s  m a rke t  and to

a s c e r t a i n  w h e th e r  th e s e  i m p e r f e c t i o n s  c r e a t e  b ia s e s  to w a rd s  

o v e r -  o r  u n d e r - e x p l o i t a t i o n  o f  f i n i t e  r e s o u r c e s .

T h is  r e v ie w  h e re  w i l l  n o t  go i n t o  t h e  com plex  

d e t a i l s  o f  t h i s  m a t t e r  w h ich  a re  w e l l  c o v e re d  e ls e w h e re

[ e . g . ,  see Lecomber (1 979 )  and th e  C o n fe re n c e  papers  

p r e s e n te d  i n  Pearce and Rose ( 1 9 7 5 ) ] .  T h is  s e c t i o n  b r i e f l y  

examines some o f  t h e  s a l i e n t  i s s u e s .
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The a n a l y s i s  commences w i t h  a p r e s e n t a t i o n  o f  a

s im p le  g e n e r a l  model o f  t h e  p r i v a t e  m a rke t  mechanism f o r  th e  

d e t e r m i n a t i o n  o f  t h e  c u r r e n t  e x t r a c t i o n  l e v e l  o f  a f i n i t e  

r e s o u r c e .  A s o c i a l l y  o p t i m a l  model i s  th e n  o u t l i n e d  and t h i s  

fo rm s  a benchmark w h ich  i s  used t o  h i g h l i g h t  th e  

i m p e r f e c t i o n s  c o n c e r n in g  t h e  c u r r e n t  p r i v a t e  m a rk e t  mechanism 

f o r  f i n i t e  r e s o u r c e s .

The P r i v a t e  M arke t  Mechanism f o r  F i n i t e
N on - re n ew a b le  Resources

A c c o r d in g  t o  th e  s t a n d a r d  econom ic  t h e o r y ,  a p r i v a t e  

r e s o u r c e  owner w i l l  seek t o  m ax im ise  t h e  p r e s e n t  v a lu e  (V)  o f  

h i s  p r e s e n t  and f u t u r e  r e t u r n s  f rom th e  r e s o u r c e ^ ^ ^ .

fi . e . ,  max V = | (P t  -  C^) e ' i t  2 .3

where : -

T = H is  f i n i t e  t im e  h o r i z o n
P^ = The ( e s t i m a t e d )  p r i c e  o f  th e  r e s o u r c e  ove r

th e  p e r i o d  t .
= The ( e s t i m a t e d )  c o s t s  o f  e x t r a c t i n g  the  

r e s o u r c e  o v e r  t h e  p e r i o d  t .
i  = H is  r a t e  o f  i n t e r e s t .

T h is  w i l l  r e s u l t  i n  s e t t i n g  t h e  p r i c e  o f  t h e

r e s o u r c e  o v e r  th e  t im e  p e r i o d  t  (P ^ )  e q u a l  t o  t h e  m a r g in a l  

p r i v a t e  c o s t s  o f  r e s o u r c e  o v e r  t h e  p e r i o d  t  (MPC^).

P^ = MPC^ 2 .4

The m a r g in a l  p r i v a t e  c o s t s  o f  t h e  r e s o u r c e  c o n t a i n  

two com ponents :  t h e  m a r g in a l  p r i v a t e  c o s t s  o f  e x t r a c t i n g  th e

(7 )  T h i s  model i s  s i m i l a r  t o  t h a t  d e v e lo p e d  i n  Pearce  and 
Rose (1975 ,  p . 16) and Kay and M i r r l e e s  (1 9 7 5 ) .
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EXr e s o u r c e  (MPC^ ) and th e  m a r g i n a l  p r i v a t e  c o s t  o f  u s in g  up

th e  f i n i t e  s t o c k  o f  t h e  r e s o u r c e ,  a l s o  r e f e r r e d  t o
RRas th e  r e s o u r c e  r e n t a l  (MPC^ ) .  Thus 2 . 4  becomes:

p. = MPC^* + MPC^^ 2 . 5

M a r g in a l  e x t r a c t i o n  c o s t s  g e n e r a l l y  f a l l  o v e r  t im e  

due t o  t e c h n o l o g i c a l  im p ro v e m e n ts .  However,  j u s t  b e fo r e

d e p l e t i o n ,  t h e y  r i s e  s i n c e  i t  becomes more d i f f i c u l t  and 

c o s t l y  t o  e x t r a c t  r e s o u r c e s  f rom  i n f e r i o r  s o u r c e s .  The

r e s o u r c e  r e n t a l  component i s  v e r y  low when t h e  r e s o u r c e  i s  

p l e n t i f u l  and r i s e s  as th e  r e s o u r c e  i s  d e p l e t e d .  T h is  i s

shown d i a g r a m m a t i c a l l y  i n  F i g .  2 . 1  w h ich  a l s o  i l l u s t r a t e s  th e  

r e s u l t i n g  p r i c e  p a th  ( ---------------- ) t h a t  i s  t h e  v e r t i c a l

summation o f  t h e s e  two c o s t  com ponen ts .

The s o c i a l  opt imum f o r  f i n i t e  r e s o u rc e s  

The s o c i a l  opt imum w i l l  be t h a t  m ax im izes  the  ne t  

s o c i a l  v a lu e  (V * )  f rom th e  p r e s e n t  and f u t u r e  use o f  t h e  

r e s o u r c e .  T h is  i s  r e p r e s e n t e d  b y :

MAX V*

*

= f  ( P t  -  C^) 2 . 6

where : -

T*  = S o c i e t y ' s  t im e  h o r i z o n

P t  = The p r i c e  o f  t h e  r e s o u r c e  o v e r  t h e  p e r i o d  t
*

= The s o c i a l  c o s t s  o f  e x t r a c t i n g  t h e  

r e s o u r c e  o v e r  t h e  p e r i o d  t .  
r  = S o c i a l  d i s c o u n t  r a t e .
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The p r ic e  o f  the resource  (Pg) w i l l  then be equal to

t h e  l o n g - r u n  m a r g in a l  s o c i a l  c o s t s  o f  th e  r e s o u r c e .  T h is

c o m p r is e s  t h e  m a r g in a l  s o c i a l  c o s t s  o f  e x t r a c t i n g  t h e  
EXr e s o u r c e  (MSC^ ) p lu s  t h e  m a r g in a l  s o c i a l  c o s t s  o f  u s in g  up

th e  f i n i t e  r e s o u r c e  (MSC^^).

^ P y R R
P^ = MSCt + MSCt 2 .7

P r i v a t e  m arke t  i n c e n t i v e s  f o r  c o n s e r v a t i o n

The p r i v a t e  m a rke t  mechanism p r o v i d e s  some

i n c e n t i v e s  f o r  c o n s e r v a t i o n  th r o u g h  th e  r e s o u r c e  r e n t a l  
RRcomponent (MPC^ ) .  The r e s o u r c e  r e n t a l  component i s  ( t h e  

d i s c o u n t e d  v a lu e  o f )  t h e  r e s o u r c e  o w n e r ' s  r e t u r n  f rom 

e x t r a c t i n g  th e  r e s o u r c e  i n  t h e  f u t u r e  i n s t e a d  o f  th e  

p r e s e n t .  T h is  r e s o u r c e  r e n t a l  component i s  d e te rm in e d  by t h e  

r e s o u r c e  o w n e r 's  e x p e c t a t i o n s  c o n c e r n i n g  t h e  p r i c e  and 

e x t r a c t i o n  c o s t s  o f  t h e  r e s o u r c e  i n  f u t u r e  t im e  p e r i o d s ,  

w h ich  w i l l  be a f f e c t e d  by th e  f o r e c a s t s  o f  th e  f u t u r e  demand

and s u p p ly  o f  t h e  r e s o u r c e .  The e x t r a c t i o n  r a t e  w i l l  be s e t  

such t h a t  th e  r e t u r n  f ro m  th e  r e s o u r c e  o w n e r 's  n o t

d i s i n v e s t i n g  i n  h i s  r e s o u r c e  s t o c k  ( i . e . ,  n o t  e x t r a c t i n g  t h e  

r e s o u r c e  now) w i l l  e q u a l  h i s  r a t e  o f  i n t e r e s t .

Thus,  under  t h e  c u r r e n t  m a rk e t  s y s te m ,  an a l l o w a n c e  

i s  made f o r  th e  demands o f  f u t u r e  g e n e r a t i o n s  and the

p o s s i b i l i t y  o f  r e s o u r c e  d e p l e t i o n  th r o u g h  t h e i r  im p a c t  upon 

th e  r e s o u r c e  o w n e r ' s  p r e d i c t i o n s  f o r  f u t u r e  p r i c e s  o f  th e  

r e s o u r c e .

I f  t h i s  m arke t  mechanism was f u n c t i o n i n g  p e r f e c t l y  

so t h a t  th e  r e s o u r c e  owner d i d  c o r r e c t l y  p r e d i c t  and take

i n t o  a c c o u n t  f u t u r e  p r i c e  r i s e s ,  t h e n  t h i s  wou ld  r e s u l t  i n  an
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F ig u re  2 . 1  P r ic e  paths over l i f e  o f  resource stock

o p t i m a l  p r i c e  p a th  ( p f  ) 

n o n - o p t i m a l  p r i c e  p a th  ( P t )

MARGINAL
EXTRACTION
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RESOURCE
RENTAL

PRICE OF 
RESOURCE

P o i n t  o f  
D e p le t i o n

LIFE OF RESOURCE STOCK OVER TIME ( t )
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o p t i m a l  p r i c e  and d e p l e t i o n  p a t h ,  such as th e  p a th  -------------

i l l u s t r a t e d  i n  F i g u r e  2 .1  w h ich  shows t h a t  t h e  p r i c e  o f  th e

r e s o u r c e  wou ld  s t a r t  t o  r i s e  a t  p o i n t  X. Resource  o p t i m i s t s  

a rgue  t h a t  t h i s  p e r i o d  o f  r i s i n g  p r i c e s  (XD) w i l l  e n a b le  th e  

e x p l o i t a t i o n  o f  new r e s o u r c e s  and t h e  d e ve lo p m e n t  o f  new 

t e c h n o l o g i e s  and a l t e r n a t i v e  s o u rc e s  wh ich  w i l l  r e p l a c e  o r  

re duce  th e  need f o r  t h i s  r e s o u r c e  b e f o r e  i t  i s  d e p le t e d  so 

t h a t  a p rob le m  o f  r e s o u r c e  s c a r c i t y  w i l l  n o t  a r i s e .

However,  t h e r e  a re  a number o f  f a c t o r s  wh ich  c o u ld  

i n h i b i t  t h e  p e r f e c t  f u n c t i o n i n g  o f  t h i s  m a rk e t  sys tem and 

c o u ld  p r e v e n t  i t  f rom  l e a d i n g  t o  t h e  a t t a i n m e n t  o f  t h e  s o c i a l  

o p t im u m .

I m p e r f e c t i o n s  i n  t h e  m a rk e t  f o r  f i n i t e  r e s o u r c e s

The l a c k  o f  a f u t u r e s  m a rk e t  and t h e  e x i s t e n c e  o f
u n c e r t a i n t y  c o n c e r n in g  f u t u r e  r e s o u r c e  p r i c e s

Doubts  have been r a i s e d  a b o u t  t h e  r e s o u r c e  o w n e rs '  

a b i l i t y  t o  f o r e c a s t  th e s e  f u t u r e  p r i c e s  p e r f e c t l y  on a c c o u n t  

o f  i n f o r m a t i o n  c o n s t r a i n t s  and t h e  l a c k  o f  a f u t u r e s  m a rk e t  

f o r  f i n i t e  r e s o u r c e s  such as o i l  [ e . g . ,  see Hea l  ( 1 9 7 5 ) ,  

Lecomber ( 1 9 7 9 ) ] .  The f u t u r e  p r i c e s  o f  t h e  r e s o u r c e  w i l l  

depend upon t h e  i n t e r a c t i o n  o f  a number o f  complex f a c t o r s .  

These i n c l u d e :  economies i n  use ;  d i s c o v e r y  o f  new r e s e r v e s ;

t e c h n o l o g i c a l  im p ro v e m e n ts ;  t h e  d e ve lo p m en t  o f  a l t e r n a t i v e

s o u r c e s ;  and t h e  a c c e p t a b i l i t y  (on b o th  economic  and 

e n v i r o n m e n t a l  g ro u n d s )  o f  t h e s e  new r e s e r v e s  and a l t e r n a t i v e

so u rce s  ( e . g . ,  n u c l e a r  p o w e r ) .  T h is  makes th e  f o r e c a s t i n g  o f  

f u t u r e  r e s o u r c e  p r i c e s  v e r y  d i f f i c u l t  and i n e v i t a b l y  

s u b j e c t i v e .  Thus S u r re y  and Page (1 97 5 ,  p . 67) c o n c lu d e  t h a t :
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"Knowledge abou t  th e  u l t i m a t e  s i z e  o f  w o r l d  m i n e r a l  
r e s o u r c e s  i s  f r a g m e n t a r y   There  i s  s im p ly  no
way o f  a c c u r a t e l y  a s s e s s in g  w o r l d  r e s e r v e s  o f  
' s o - c a l l e d '  n o n - re n e w a b le  r e s o u r c e s ,  no r  o f
a n t i c i p a t i n g  wh ich  m a t e r i a l s  w i l l  c o n s t i t u t e  u s a b le  
re s o u r c e s  i n  th e  f u t u r e .  A t t e m p ts  to  f o r e c a s t  how 
lo n g  t h e  r e s e r v e s  w i l l  l a s t  u l t i m a t e l y  r e f l e c t  th e  
f o r e c a s t e r s '  s u b j e c t i v e  pe ss im ism  o r  o p t im is m  abou t  
t h e  f u t u r e " .

S i m i l a r l y ,  Lecomber (1 979 ,  p . 90)  s t a t e s  t h a t :

" P r i c e  e x p e c t a t i o n s  a re  n o t  fo rmed v e r y  e x p l i c i t l y  
beyond th e  n e x t  few months o r  pe rhaps  y e a r s .  P a r t l y  
t h i s  r e f l e c t s  t h e  r a t e  o f  t im e  p r e f e r e n c e ,  o f  wh ich  
more w i l l  be s a id  l a t e r ,  b u t  l a r g e l y  i t  r e f l e c t s  t h e  
f e e l i n g  t h a t  i n  t h e  fa c e  o f  such enormous
u n c e r t a i n t y  r e g a r d i n g  u l t i m a t e  r e s o u r c e  s t o c k s  and 
t e c h n i c a l  d e v e lo p m e n ts ,  e l a b o r a t e  f o r e c a s t i n g  i s  n o t  
w o r t h w h i l e . "

C o n s e q u e n t l y ,  Hea l  (1 975 )  and Lecomber (1979)  

s u g g e s t  t h a t  th e s e  f o r e c a s t s  f o r  f u t u r e  p r i c e s  w i l l  be based ,  

a t  l e a s t  p a r t l y ,  on an e x t r a p o l a t i o n  o f  p a s t  t r e n d s .  F i g u r e

2 .1  shows t h a t ,  due t o  f a l l i n g  e x t r a c t i o n  c o s t s ,  re s o u r c e

p r i c e s  w i l l  be f a l l i n g  (up  t o  t h e  p o i n t  X) so t h a t  th e  

r e s o u r c e  owner a t  p o i n t  X w i l l  a c c o r d i n g l y  p r e d i c t  t h a t  

f u r t h e r  d e c l i n e s  i n  r e s o u r c e  p r i c e s  w i l l  o c c u r  i n  th e  

f u t u r e .  T h is  wou ld  encourage  g r e a t e r  r e s o u r c e  e x t r a c t i o n  

w h ich  w i l l  re duce  t h e  p r i c e  (a  s e l f - f u l f i l l i n g  p r o p h e s y ) .  I n  

a d d i t i o n ,  Kay and K i r r l e e s  (1975 )  p o i n t  o u t  t h a t  e x p e c t a t i o n s  

te n d  t o  be r e v i s e d  d i s c o n t i n u o u s l y . T h e r e f o r e ,  t h i s  c o u ld  

f u r t h e r  d e la y  t h e  p o i n t  a t  w h ich  any n e c e s s a ry  r e v i s i o n s  o f  

e x p e c t a t i o n s  a re  made on a c c o u n t  o f  t h e  g ro w in g  im p o r ta n c e  o f  

f i n i t e  r e s o u r c e  c o n s t r a i n t s  and r i s i n g  r e s o u r c e  r e n t a l s .  At 

t h i s  p o i n t  ( Y ) ,  t h e  p r i c e  o f  t h e  r e s o u r c e  r i s e s  s h a r p l y  t o  

a d j u s t  f o r  th e  e a r l i e r  u n d e r e s t i m a t i o n  o f  th e  p r i c e  o f  th e  

r e s o u r c e .  T h is  w i l l  l e a d  t o  a n o n - o p t i m a l  p r i c e  p a th  b e in g  

f o l l o w e d  and i t  i s  e v i d e n t  i n  f i g u r e  2 .1  t h a t ,  under  t h i s  

p r i c e  p a th  t h e  p e r i o d  o f  r i s i n g  p r i c e s  i s  much
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s h o r t e r  (YD i n s t e a d  o f  XD).  C o n s e r v a t i o n i s t s  and r e s o u r c e  

p e s s i m i s t s  have e xp re s s e d  d o ub ts  and co n c e rn  o v e r  the  

economy 's  and s o c i e t y ' s  a b i l i t y  t o  a d j u s t  and f i n d  

a l t e r n a t i v e  so u rc e s  i n  t im e  b e f o r e  th e  r e s o u r c e  i s  d e p l e t e d .

R is k  a v e r s i o n

I f  t h e  r e s o u r c e  owner i s  r i s k  a v e r s e ,  th e n  he w i l l  

p l a c e  a premium upon a d e f i n i t e  c u r r e n t  income as opposed t o  

a f u t u r e  income w h ich  i s  u n c e r t a i n  on a c c o u n t  o f  t h e  v a r i o u s  

exogenous f a c t o r s  a f f e c t i n g  t h e  f u t u r e  v a lu e  o f  th e  

r e s o u r c e .  Lecomber (1979)  s t a t e s  t h a t  most  i n d i v i d u a l  

p r o d u c e rs  a re  h i g h l y  r i s k  a v e r s e .  T h e r e f o r e ,  t h i s  f a c t o r  

w i l l  a l s o  le a d  t o  e x c e s s i v e l y  r a p i d  r a t e s  o f  r e s o u r c e  

d e p l e t i o n

O wnersh ip  U n c e r t a i n t y

In  a d d i t i o n  t o  u n c e r t a i n t y  a b o u t  economic and 

t e c h n o l o g i c a l  v a r i a b l e s ,  th e  r e s o u r c e  owner may a l s o  face  

p o l i t i c a l  u n c e r t a i n t y  c o n c e r n in g  t h e  r i s k s  o f  an i n c r e a s e  i n  

th e  r o y a l t i e s  cha rge d  o r  even an e x p r o p r i a t i o n  o f  t h e i r  

r e s o u r c e  e x t r a c t i o n  o p e r a t i o n s  by n a t i o n a l  g o v e rn m e n ts .  Such 

p o l i t i c a l  u n c e r t a i n t y  wou ld  encourage  th e  r e s o u r c e  awner to

r a i s e  t h e  c u r r e n t  r a t e  o f  r e s o u r c e  d e p l e t i o n .

(8 )  However,  Kay and M i r r l e e s  (1975 )  a l s o  s u g g e s t  t h a t  t h e r e  
w i l l  be i n s u f f i c i e n t  e x p l o r a t i o n  f o r  new r e s e r v e s  on 
a c c o u n t  o f  r i s k  a v e r s i o n  and t h e  p u b l i c  good n a t u r e  o f  
th e  i n f o r m a t i o n  on r e s o u r c e s  t h e r e b y  g e n e r a te d ,  wh ich  
wou ld  have a c o u n t e r a c t i n g  e f f e c t  upon r e s o u r c e  
d e p l e t i o n .  N e v e r t h e l e s s ,  as Lecomber (1979)  p o i n t s  o u t ,  
many n a t i o n a l  gove rnm en ts  g i v e  t a x  c o n c e s s io n s  and 
a s s i s t a n c e  t o  th e  r e s o u r c e  e x t r a c t i o n  i n d u s t r y  which 
tend  t o  o f f s e t  t h i s .
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The s o c i a l  d i s c o u n t  r a t e  v s .  t h e  m a rk e t  r a t e  o f  
i n t e r e s t

The r a t e  o f  i n t e r e s t  p l a y s  th e  i m p o r t a n t  r o l e  o f  an

i n t e r - t e m p o r a l  p r i c e  i n  th e  d e c i s i o n  on th e  c u r r e n t  o r  f u t u r e

e x t r a c t i o n  o f  a r e s o u r c e .  G e n e r a l l y ,  a h i g h e r  i n t e r e s t  r a t e

w i l l  r e s u l t  i n  more r a p i d  d e p l e t i o n  s i n c e  i t  d i s c o u r a g e s
( 9 )i n v e s t m e n t  i n  t h e  c o n s e r v a t i o n  o f  t h e  r e s o u r c e  . I t  i s  

a d v o c a te d  by th e  p ro p o n e n ts  o f  economic  g ro w th  [ e . g . ,  T o b in  

( 1 9 6 4 ) ]  as w e l l  as by c o n s e r v a t i o n i s t s  [ e . g . ,  Lecomber 

( 1 9 7 9 ) ]  t h a t  t h e  s o c i a l  d i s c o u n t  r a t e  ( r )  i s  l o w e r  th a n  th e  

c u r r e n t  i n t e r e s t  r a t e  ( i )  so t h a t  t h i s  l e a d s  t o  i n s u f f i c i e n t  

i n v e s t m e n t  and p r o v i s i o n  f o r  t h e  f u t u r e ^ ^ ^ ^ .

The p roposed  causes o f  t h i s  i n a d e q u a te  p r o v i s i o n  f o r  

t h e  f u t u r e  i n c l u d e :  i m p e r f e c t i o n s  i n  t h e  c a p i t a l  m a r k e t ;  and 

f a v o u r a b l e  e x t e r n a l i t i e s  a s s o c i a t e d  w i t h  c e r t a i n  fo rm s  o f  

i n v e s t m e n t ,  such as r e s e a r c h  and d e v e lo p m e n t .  Lecomber 

(1979 )  d e m o n s t ra te s  t h a t  t a x a t i o n  a c t s  as a d i s i n c e n t i v e  

a g a i n s t  s a v in g  so t h a t  t h e  m a r g i n a l  r e t u r n  on s a v in g  i s  l e s s

(9 )  However,  Lecomber (1 979 )  a l s o  n o te s  t h a t  r e s o u r c e  
e x t r a c t i o n  i s  h i g h l y  c a p i t a l  i n t e n s i v e  so t h a t  
i n v e s t m e n t  i n  t h i s  i n d u s t r y  w i l l  be d i s c o u r a g e d  by a 
r i s e  i n  t h e  i n t e r e s t  r a t e .  C o n s e q u e n t l y ,  i t  i s  a l s o  
p o s s i b l e  t h a t  a r i s e  i n  t h e  r a t e  o f  i n t e r e s t  c o u ld  le a d  
t o  a f a l l  i n  t h e  r a t e  o f  r e s o u r c e  e x t r a c t i o n .

(1 0 )  Kay and M i r r l e e s  (1975 )  comment upon t h i s  p a r a d o x i c a l l y  
s i m i l a r  s ta n c e s  o f  t h e  c o n s e r v a t i o n i s t s  and th e  
p r o p o n e n ts  o f  g ro w th  and s u g g e s t  t h a t  t h i s  i m p l i e s  an 
i n c o n s i s t e n c y  on th e  p a r t  o f  t h e  c o n s e r v a t i o n i s t s .  
However,  Lecomber (1 979 )  c o r r e c t l y  d e m o n s t ra te s  t h a t  
t h e r e  i s  no such i n c o n s i s t e n c y  s i n c e  t h e  l o w e r i n g  o f  t h e  
i n t e r e s t  r a t e  w ou ld  d i s c o u r a g e  c u r r e n t  c o n s u m p t io n  and, 
a l t h o u g h  i t  wou ld  encourage  i n v e s t m e n t ,  i t  wou ld  a l s o  
g i v e  p a r t i c u l a r  encouragem ent  t o  r e s o u r c e  c o n s e r v i n g  
i n v e s t m e n t  ( e . g . ,  t h e  deve lop m e n t  o f  lo w -w a s te  
t e c h n o l o g i e s ) .
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t h a n  t h e  m a r g in a l  r e t u r n s  on i n v e s t m e n t .  C o n s e q u e n t l y ,  

s o c i a l  w e l f a r e  wou ld  be i n c r e a s e d  i f  t h e r e  was a r i s e  i n  t h e  

s u p p l y  o f  l o a n a b le  funds  ( s a v i n g s )  f o r  i n v e s t m e n t ^ ^ ^ ^ .  The 

governm en t  appea rs  t o  acknow ledge  t h i s  p rob le m  and a t t e m p ts  

t o  o f f s e t  t h i s  b i a s  by g i v i n g  t a x  a l l o w a n c e s  and g r a n t s  f o r  

i n v e s t m e n t .  However, Lecomber and F i s h e r  (1 978 )  s t a t e  t h a t  

th e s e  measures a c t  s e l e c t i v e l y  and u n e v e n l y .  In  p a r t i c u l a r ,  

th e  g r a n t s  and a l l o w a n c e s  a re  g i v e n  m o s t l y  f o r  i n v e s t m e n t s  i n  

m a n u f a c t u r i n g  i n d u s t r y . .  I n  c o n t r a s t ,  l e s s  a s s i s t a n c e  i s

g i v e n  t o  o t h e r  v a l u a b l e  fo rm s  o f  i n v e s t m e n t ,  such as l a b o u r  

t r a i n i n g ,  and no o f f s e t t i n g  a s s i s t a n c e  i s  g i v e n  f o r  one form

o f  p r o v i d i n g  f o r  t h e  f u t u r e  -  t h e  c o n s e r v a t i o n  o f  r e s o u r c e  

s t o c k s .  Thus,  t h e r e  may be an i n a d e q u a te  l e v e l  o f  p r o v i s i o n  

f o r  t h e  f u t u r e  i n  g e n e r a l  and ,  i n  p a r t i c u l a r ,  an i n s u f f i c i e n t  

l e v e l  o f  r e s o u r c e  c o n s e r v a t i o n .
( 12 )Myopia and t h e  s h o r t - t e r m  p l a n n i n g  h o r i z o n  o f  

c u r r e n t  d e c i s i o n - m a k e r s  i n  g e n e r a l ,  and th e  r e s o u r c e  owner i n  

p a r t i c u l a r ,  may r e s u l t  i n  i n s u f f i c i e n t  w e ig h t  b e in g  g i v e n  to

th e  f u t u r e  b e n e f i t s  and t h e  i n t e r e s t s  o f  f u t u r e  g e n e r a t i o n s .  

The im p o r ta n c e  t h a t  s h o u ld  be a t t a c h e d  to  the

w e l f a r e  o f  f u t u r e  g e n e r a t i o n s  depends upon t h e  s o c i a l  and 

economic  p r o s p e c t s  f o r  t h e  f u t u r e .  These v a r y  from

(1 1 )  T h i s  m a t t e r  i s  d i s c u s s e d  i n  g r e a t e r  d e t a i l  i n  Lecomber 
and F i s h e r  (1978 ) .

(12 )  I n  te rm s  o f  t h e  e q u a t i o n s  2 . 3  and 2 . 6  g i v e n  e a r l i e r  i n  
t h e  p r e s e n t a t i o n  o f  th e  p r i v a t e  and s o c i a l  optimum 
models  f o r  th e  a l l o c a t i o n  o f  f i n i t e  r e s o u r c e s ,  t h i s  
s u g g e s t io n  means t h a t  t h e  r e s o u r c e  o w n e rs '  f i n i t e  t im e
h o r i z o n  (T )  f o r  p l a n n i n g  and d e c i s i o n - m a k i n g  i s  s h o r t e r  
t h a n  s o c i e t y ' s  t. ime h o r i z o n  ( T * ) .
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p e s s i m i s t i c  s c e n a r i o s  [Meadows e t  a l  ( 1 9 7 2 ) ,  M e s a ro v ic  and 

P e s t e l  ( 1 9 7 5 ) ]  t o  o p t i m i s t i c  f o r e c a s t s  o f  a c o n t i n u a t i o n  o f  

t h e  p a s t  t r e n d s  o f  r i s i n g  r e a l  income [Beckerman ( 1 9 7 4 ) ] .

E n v i r o n m e n ta l  im p a c ts  o f  r e s o u r c e  e x t r a c t i o n  
i n d u s t r i e s

One s o u rc e  o f  i m p e r f e c t i o n  i s  t h e  e n v i r o n m e n t a l  

im p a c ts  g e n e r a te d  by t h e  e x t r a c t i o n ,  p r o c e s s in g  and

c o m b us t io n  o f  t h e  r e s o u r c e s ,  w h ich  r e s u l t  i n  t h e
EXs o c i a l  c o s t s  o f  r e s o u r c e  e x t r a c t i o n  (MSC^ ) e x c e e d in g  th e

p r i v a t e  c o s t s  t h a t  t h e  r e s o u r c e  owner pays f o r  t h e  e x t r a c t i o n
F X

o f  t h e  r e s o u r c e  (MPC^ ) .  I n  t h e  l i g h t  o f  t h i s  i m p e r f e c t i o n ,  

p r i v a t e  m a rk e t  f o r c e s  w i l l  l e a d  t o  an e x c e s s i v e  l e v e l  o f  

r e s o u r c e  e x t r a c t i o n .

The e n v i r o n m e n t a l  im p a c ts  o f  r e s o u r c e  e x t r a c t i o n  

c o n s t i t u t e  t e c h n o l o g i c a l  o r  e n v i r o n m e n t a l  e x t e r n a l i t i e s  wh ich  

were a n a ly s e d  i n  th e  p r e v i o u s  s e c t i o n  2 . 2 . 1 ( i i ) .  T h is  means 

t h a t  i f  a s t u d y  o f  a s u b j e c t ,  such as be ve ra ge  c o n t a i n e r  

sys te m s ,  i n c l u d e s  i n v e s t i g a t i o n s  o f  e x t e r n a l i t i e s  and t h e  

c o n su m p t io n  o f  f i n i t e  r e s o u r c e s ,  the n  i t  wou ld  be i m p o r t a n t  

t o  n o te  t h i s  o v e r l a p  and e n su re  t h a t  t h e  e x t e r n a l  

e n v i r o n m e n t a l  im p a c ts  a s s o c i a t e d  w i t h  r e s o u r c e  e x t r a c t i o n  

were n o t  co u n te d  t w i c e  i n  t h e  o v e r a l l  a n a l y s i s .

E x i s t e n c e  o f  monopoly

Buchanan (1 969 )  p o i n t e d  o u t  t h a t  th e  p resen ce  o f

m arke t  i m p e r f e c t i o n s  ( e . g . ,  m onopo ly )  r a i s e s  d o u b ts  and 

c o m p l i c a t i o n s  c o n c e r n in g  th e  c o n c l u s i o n ,  based j u s t  upon th e  

e x i s t e n c e  o f  e x t e r n a l i t i e s  i n  t h e  p e r f e c t l y  c o m p e t i t i v e  

m a r k e t ;  t h a t  th e  o u t p u t  l e v e l  o f  an e x t e r n a l i t y  g e n e r a t i n g
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f i r m  exceeds th e  s o c i a l l y  optimum l e v e l .  Thus,  the  

m o n o p o l i s t  p roduces  a t  t h e  p o i n t  where MC = MR and hence 

r a i s e s  p r i c e s  and r e s t r i c t s  o u t p u t  t o  a l e v e l  t h a t  c o u ld

a l r e a d y  be lo w e r  th a n  t h e  s o c i a l l y  o p t i m a l  l e v e l .

Kay and M i r r l e e s  (1 975 )  a d v o c a te  t h a t  th e  OPEC

monopoly  r e s u l t s  i n  t h e  c u r r e n t  l e v e l  o f  r e s o u r c e  e x t r a c t i o n  

b e in g  too  low and th e  c u r r e n t  p r i c e  to o  h i g h .

However, t h e r e  i s  some u n c e r t a i n t y  and c o n t r o v e r s y  

o v e r  th e  s p e c i f i c  e f f e c t  o f  j u s t  t h e  monopoly  e le m e n t  i n  

r a i s i n g  r e s o u r c e  p r i c e s  and l o w e r i n g  c u r r e n t  e x t r a c t i o n  

r a t e s .  The ( r i s i n g )  p r i c e  o f  o i l  e x c e e d in g  th e  ave rage  

e x t r a c t i o n  c o s t s  has o f t e n  been c i t e d  as a measure o f  th e  

s i z e  o f  th e  d i s t o r t i o n  r e s u l t i n g  from th e  OPEC m onop o ly .  

However, Lecomber (1979)  s t a t e s  t h a t  t h e  p r i c e  s h o u ld  e q u a l  

n o t  th e  ave rage  e x t r a c t i o n  c o s t s ,  b u t  t h e  ( l o n g  r u n )  m a r g in a l  

s o c i a l  c o s t s  o f  t h e  r e s o u r c e  w h ic h ,  as was shown e a r l i e r ,  

s h o u ld  c o n t a i n  an e le m e n t  f o r  th e  d e p l e t i o n  o f  t h i s  f i n i t e

re s o u r c e  (see  e q u a t io n  2 . 7 ) .  T h e r e f o r e ,  t h e  i n c r e a s e s  i n  o i l

p r i c e s  c o u ld  be p a r t l y  due t o  a g ro w in g  im p o r ta n c e  b e in g

a t t a c h e d  by t h e  o i l  p r o d u c e r s  t o  r e s o u r c e  d e p l e t i o n .  Hea l

(1975)  g i v e s  some s u p p o r t  t o  t h i s  v ie w  when he s t a t e s  [H e a l

(1975 ,  p . 1 3 6 ) ]  t h a t :

"On t h i s  i n t e r p r e t a t i o n  o f  e v e n t s ,  i t  seems t h a t  th e  
change i n  t h e  m a rke t  b e h a v io u r  i n  th e  e a r l y  1970s
f o l l o w e d  as a s s e r t e d  e a r l i e r ,  n o t  f rom  any fu n d a m e n ta l
economic changes ,  b u t  f rom changes i n  p e o p l e ' s  
i n t e r p r e t a t i o n  o f  t h e  econom ic  c i r c u m s ta n c e s ^  and i n  
p a r t i c u l a r  f rom  changes i n  t h e i r  i n t e r p r e t a t i o n  o f  th e  
lo n g  ru n  b a la n c e  between s u p p ly  and demand i n  t h e  o i l
m a r k e t   m a rke t  b e h a v io u r  o n ly  began t o  change
when t r a d e r s  came t o  p la c e  i n c r e a s i n g  emphas is  on t h e  
lo n g  ru n  b a la n c e  o f  s u p p ly  and demand, and d u r i n g  the  
e a r l i e r  1970s,  t h i s  f a c t o r  began t o  d o m ina te  t h e  
f o r m a t i o n  o f  p r i c e  e x p e c t a t i o n s  and hence th e  
b e h a v io u r  o f  p r i c e s . "
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The i n c l u s i o n  o f  monopoly  c o n s i d e r a t i o n s  i n t r o d u c e s  

a n o t h e r  and d i s t i n c t l y  d i f f e r e n t  d im e n s io n  t o  th e  a n a l y s i s .

Thus,  t h e  f o r e g o i n g  a n a l y s i s  has c o n s id e r e d  i m p e r f e c t i o n s  i n  

th e  i n t e r t e m p o r a l  a l l o c a t i o n  o f  th e  r e s o u r c e  and th e

e x t e r n a l i t i e s  a s s o c ia t e d  w i t h  t h e  e x t r a c t i o n  o f  t h e  

r e s o u r c e .  The e x i s t e n c e  o f  monopoly  co n c e rn s  i m p e r f e c t i o n s  

i n  t h e  c u r r e n t  m a rke t  s t r u c t u r e  f o r  r e s o u r c e s .  These a s p e c ts  

have t o  be t r e a t e d  s e p a r a t e l y .  They have d i f f e r e n t

i m p l i c a t i o n s  f o r  q u e s t i o n s  c o n c e r n in g  t h e  c u r r e n t  l e v e l  o f  

r e s o u r c e  c o n s u m p t io n  and f o r  t h e  d e t e r m i n a t i o n  o f  th e

a p p r o p r i a t e  c o r r e c t i v e  p o l i c y  m easure .  Thus,  S u r re y  and Page 

(1 97 5 ,  p . 57)  p o i n t  o u t  t h a t :

"A ' c r i s i s '  stemming f ro m  m o n o p o l i s t i c  e x p l o i t a t i o n  
o f  r e s o u r c e s  i s  p o t e n t i a l l y  no l e s s  da nge rous  than
one s temming f rom f e a r s  o f  l o n g e r - t e r m  p h y s i c a l  
r e s o u r c e  d e p l e t i o n .  B u t  f o r  p o l i c y  f o r m u l a t i o n  the
d i f f e r e n c e  i s  v i t a l l y  i m p o r t a n t . "

I n  t h i s  r e s p e c t ,  t h e  e x i s t e n c e  o f  an o u t s i d e

monopoly  power ,  such as t h e  OPEC o i l  c a r t e l ,  r a i s e s  an 

i m p o r t a n t  n a t i o n a l  r a t h e r  t h a n  a g l o b a l  i s s u e  c o n c e r n in g  

r e s o u r c e s .  Thus th e  r a i s i n g  o f  t h e  p r i c e  o f  o i l  by OPEC 

causes economic  and s o c i a l  p ro b le m s  f o r  i m p o r t i n g  c o u n t r i e s

w h ich  c r e a t e  a d e s i r e ,  a t  a n a t i o n a l  r a t h e r  t h a n  g l o b a l  

l e v e l ,  t o  re d u c e  t h e  l e v e l  o f  e n e rg y  c o n s u m p t io n .  T h is  has

r e s u l t e d  i n  many c o u n t r i e s  t a k i n g  measures t o  re duce  t h e i r  

e ne rgy  c o n s u m p t io n  and dependence.

To sum up:  I t  i s  e v i d e n t  t h a t  t h e  q u e s t i o n  o f

w he th e r  en e rg y  ar id, p e rh a p s ,  o t h e r  raw m a t e r i a l s  a re  u n d e r -  

o r  o v e r - p r i c e d  and t h e  im p o r ta n c e  t h a t  s h o u ld  be a t t a c h e d  t o  

t h i s  d i s t o r t i o n  depends upon th e  complex e f f e c t s  o f  th e
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v a r i o u s  i m p e r f e c t i o n s  r e l a t i n g  t o  t h e  m a rke t  f o r  f i n i t e

r e s o u r c e s .  T h is  a n a l y s i s  has shown t h a t  t h e  c u r r e n t  l e v e l  o f  

r e s o u r c e  e x t r a c t i o n  c o u ld  exceed th e  s o c i a l l y  o p t i m a l  l e v e l  

and t h a t  t h e  s o c i a l  o p p o r t u n i t y  c o s t s  o f  t h e  c u r r e n t  

c o n s u m p t io n  o f  a f i n i t e  r e s o u r c e  c o u ld  exceed i t s  c u r r e n t  

m a rk e t  p r i c e  on a c c o u n t  o f  some o f  t h e s e  i m p e r f e c t i o n ,  such 

as th e  l a c k  o f  a f u t u r e s  m a r k e t ,  and th e  e x i s t e n c e  o f  

u n c e r t a i n t y ,  r i s k  a v e r s i o n ,  m y o p ia ,  c a p i t a l  m a rke t  

i m p e r f e c t i o n s  and e x t e r n a l i t i e s  a s s o c i a t e d  w i t h  th e  

e x t r a c t i o n  and use o f  t h e  r e s o u r c e .  However,  t h e r e  a re  o t h e r  

i m p e r f e c t i o n s  w h ich  c o u ld  have th e  o p p o s i t e  e f f e c t .  In  

p a r t i c u l a r ,  t h e  e x i s t e n c e  o f  monopoly  i n  t h e  en e rg y  m a rk e t  

has i n c r e a s e d  energy  p r i c e s  and means t h a t  th e  c u r r e n t  l e v e l  

o f  e ne rgy  con s u m p t io n  may be t o o  low (on a g l o b a l ,  b u t  n o t  

n e c e s s a r i l y  a n a t i o n a l ,  l e v e l  f o r  a l l  c o u n t r i e s ) .  A t  t h i s  

c o n c e p t u a l  l e v e l ,  i t  i s  d i f f i c u l t  t o  d e te r m in e  th e  n e t  e f f e c t  

o f  th e s e  c o u n t e r a c t i n g  f o r c e s .  T h i s  w i l l  depend upon th e  

r e l a t i v e  im p o r ta n c e  o f  t h e  d e t e r m i n i n g  f a c t o r s  h i g h l i g h t e d  i n  

th e  a n a l y s i s  above.

2 . 2 . 1 ( i v )  Summary o f  t h e  m a rk e t  i m p e r f e c t i o n s

Thus,  t h e r e  a re  t h r e e  main t y p e s  o f  m a rke t  

i m p e r f e c t i o n s  wh ich  c o u ld  p r e v e n t  p r i v a t e  m a rke t  f o r c e s  from 

a t t a i n i n g  t h e  s o c i a l  optimum f o r  a p r o d u c t  such as beverage  

c o n t a i n e r s .  These a r e : -

( i )  a l a c k  o f  consumer s o v e r e i g n t y ;
( i i )  t h e  e x i s t e n c e  o f  any e x t e r n a l i t i e s ;

( i i i )  t h e  c o n su m p t io n  o f  any f i n i t e  r e s o u r c e s ,  such
as en e rg y  and raw m a t e r i a l s ,  wh ich  a re  

c o n s id e r e d  t o  be i n c o r r e c t l y  p r i c e d .
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T h e r e f o r e ,  i n  a n a l y s i n g  an e n v i r o n m e n t a l  i s s u e  such 

as be ve ra ge  c o n t a i n e r s ,  i t  i s  n e c e s s a ry  to  d e te r m in e  t h r e e  

p o i n t s  : -

( I )  The e x i s t e n c e  o f  any o f  th e s e  t h r e e  t y p e s  o f
m a rke t  i m p e r f e c t i o n s  r e l a t i n g  to  th e  a c t i v i t y  

under  r e v ie w  ( i . e . ,  w h e th e r  t h e  consumers have 
th e  f u l l  i n f o r m a t i o n  and f reedom o f  c h o i c e  

r e q u i r e d  f o r  t h e i r  p u r c h a s in g  d e c i s i o n s ;  
w h e th e r  t h e r e  a re  any e x t e r n a l i t i e s  r e s u l t i n g  

f rom  th e  a c t i v i t y ,  e t c . ) .
( I I )  Whether th e s e  e x t e r n a l i t i e s  a re  ' p o t e n t i a l l y

r e l e v a n t '  e x t e r n a l i t i e s  i n  t h a t  t h e y  r e s u l t  i n  
th e  c u r r e n t  p r i v a t e  p o s i t i o n  f o r  th e  a c t i v i t y  

under  r e v ie w  d i f f e r i n g  f rom  th e  s o c i a l  op t im um .
( I l l )  The i m p o r t a n c e ,  o r  v a l u a t i o n ,  t h a t  s o c i e t y

p la c e s  (p e rh a p s  o n l y  i m p l i c i t l y )  on th e s e  ■ /
m a rk e t  i m p e r f e c t i o n s .  T h is  d e te r m in e s  th e  

s i g n i f i c a n c e  o f  t h e  d i v e r g e n c e  between th e  
c u r r e n t  p o s i t i o n  and th e  s o c i a l  opt imum f o r  the  

a c t i v i t y  under  r e v i e w .
2 . 2 . 2  E v a l u a t i o n  o f  p o l i c y  measures f o r  th e  c o r r e c t i o n  o f  

m a rk e t  f a i l u r e

The d e t a i l s  o f  a p o l i c y  e v a l u a t i o n  p r o c e d u re  a re  

b e s t  d e m o n s t ra te d  i n  th e  l i g h t  o f  a s p e c i f i c  case .

T h e r e f o r e ,  th e y  a re  p r e s e n te d  i n  th e  c o n t e x t  o f  be ve ra ge  

c o n t a i n e r  p o l i c y  measures i n  C h a p te r  4 .  T h is  s e c t i o n  b r i e f l y  

r e v ie w s  th e  g e n e r a l  economic t h e o r y  and p r i n c i p l e s  c o n c e r n in g  

th e  s e l e c t i o n  o f  p o l i c i e s  f o r  th e  c o r r e c t i o n  o f  m a rke t  

f a i l u r e .

The e c o n o m is t ' s  approach  t o  t h e  p rob le m  o f  

e x t e r n a l i t i e s  i s  t h a t  th e y  s h o u ld  be re d uce d  n o t  t o  a minimum 

l e v e l  ( z e r o )  b u t  t o  an optimum l e v e l  [ e . g . ,  see Freeman e t  a l

( 1 9 7 3 ) ,  Beckerman ( 1 9 7 4 ) ] .  The re a so n  f o r  t h i s  o p t i m i s i n g
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F igure  2 . 2 The o p t im a l  l e v e l  o f  p o l l u t i o n  c o n t r o l

M a r g in a l  Damage 
Cos ts  o f  
P o l l u t i o n  
(MPC)

M a r g in a l  c o s t s  
o f  c o n t r o l l i n g  
p o l l u t i o n  (MCC)

p *

MDC

MCC

P o l l u t i o n  E m iss ion s
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e x t e r n a l i t y  g e n e r a t i n g  p a r t y  and t h e  e n v i r o n m e n t a l  p r o t e c t i o n  

d e p a r tm e n t  o f  th e  governm en t  w h ich  a c t s  c o l l e c t i v e l y  on 

b e h a l f  o f  t h o s e  a f f e c t e d  by t h e  e x t e r n a l i t y .  T h is  

' c o l l e c t i v e '  b a r g a i n i n g  between th e  governm en t  and th e  

e x t e r n a l i t y  g e n e r a t i n g  p a r t y  w i l l ,  a c c o r d i n g  t o  Buchanan and 

S t u b b l e b i n e ,  r e s u l t  i n  th e  e x t e r n a l i t y  b e in g  red uce d  u n t i l

t h e r e  a r e  no f u r t h e r  ' p a r e t o - r e l e v a n t ' e x t e r n a l i t i e s .  T h is  

i s  s i m i l a r  t o  th e  g e n e r a l  p r i n c i p l e s  f o r  e n v i r o n m e n t a l  p o l i c y

e v a l u a t i o n  o u t l i n e d  e a r l i e r .  Thus t h e  e x t e r n a l i t y  s h o u ld  be 

re d u c e d  u n t i l  t h e  e x t e r n a l l y  a f f e c t e d  p a r t i e s '  v a l u a t i o n  o f  

t h e  b e n e f i t s  o f  a f u r t h e r  m a r g i n a l  r e d u c t i o n  i n  t h e  l e v e l  o f  

th e  e x t e r n a l i t y  i s  e q u a l  t o  t h e  e x t e r n a l i t y  g e n e r a t i n g  

p a r t y ' s  c o s t s  o f  mak ing t h i s  m a r g in a l  r e d u c t i o n  so t h a t  

o v e r a l l  s o c i a l  w e l f a r e  c o u ld  n o t  be f u r t h e r  i n c r e a s e d .  T h is

i s  t h e  optimum p o l l u t i o n  l e v e l  ( p * )  shown e a r l i e r  i n  

F i g u r e  2 . 2 .

As Nath (1969 )  p o i n t s  o u t ,  t h e  e x i s t e n c e  o f  any 

p o t e n t i a l l y  r e l e v a n t  e x t e r n a l i t i e s  does n o t  n e c e s s a r i l y  mean 

t h a t  t h e  governm en t  s h o u ld  im p le m e n t  measures t o  e l i m i n a t e  

th e s e  e x t e r n a l i t i e s  on a c c o u n t  o f  t h e  p o s s i b l e  ad ve rs e  

economic  im p a c t s .  However,  t h e  e x i s t e n c e  o f  any 

' P a r e t o - r e l e v a n t *  e x t e r n a l i t i e s  does mean t h a t  measures 

s h o u ld  be u n d e r ta k e n  t o  c o n t r o l  t h e  e x t e r n a l i t y .

2 .3  C o n c lu s io n

T h is  c h a p t e r  f i r s t  h i g h l i g h t s  t h e  need f o r  

d e v e lo p in g  a sound f ram ew ork  f o r  e x a m in in g  an e n v i r o n m e n t a l

i s s u e .  A c c o r d i n g l y ,  t h e  second s e c t i o n  r e v ie w s  t h e  c u r r e n t  

economic  l i t e r a t u r e  and d e v e lo p s  a g e n e r a l  c o n c e p t u a l
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f ram ew ork  f o r  a n a l y s i n g  e n v i r o n m e n t a l  i s s u e s .  T h is

c o n c e p t u a l  f ramework  i s  based upon t h e  p re m is e  t h a t  th e  

go ve rnm en t  s h o u ld  be c o n s i d e r i n g  w h e th e r  t h e  c u r r e n t  p r i v a t e

m a rke t  mechanisms a re  f u n c t i o n i n g  e f f i c i e n t l y  -  where 

e f f i c i e n c y  i s  d e f i n e d  i n  te rm s  o f  t h e  a c h ie v e m e n t  o f  the  

g r e a t e s t  s o c i a l  w e l f a r e  f o r  t h e  w ho le  com m un i ty ,  o r  th e  

a t t a i n m e n t  o f  th e  s o c i a l  op t im um . T h is  e n t a i l s  an assessment 

o f  w h e th e r  t h e  c u r r e n t  p o s i t i o n  i n  t h e  m a rk e t  d i f f e r s  f rom 

th e  s o c i a l  op t im um . I t  i s  shown t h a t  any such d i v e r g e n c e  can 

be caused by th e  e x i s t e n c e  o f  any m a rk e t  i m p e r f e c t i o n s .  The 

a n a l y s i s  c o v e rs  t h r e e  t y p e s  o f  m a rke t  i m p e r f e c t i o n s  t h a t  a re

l i k e l y  t o  be p a r t i c u l a r l y  i m p o r t a n t  f o r  an e n v i r o n m e n t a l  

i s s u e  such as be ve rage  c o n t a i n e r s .  These a r e ;  an absence o f

consumer s o v e r e i g n t y ;  t h e  e x i s t e n c e  o f  any e x t e r n a l i t i e s  

r e s u l t i n g  f rom th e  p r o d u c t i o n ,  d i s t r i b u t i o n  and d i s p o s a l  o f  a 

good; and t h e  co n su m p t ion  o f  f i n i t e  r e s o u r c e s  wh ich  a re  

i n c o r r e c t l y  p r i c e d  under  th e  c u r r e n t  m a rke t  mechanisms. I t  

i s  d e m o n s t ra te d  t h a t  th e  q u e s t i o n  o f  w h e th e r  t h e  governm ent  

s h o u ld  c o n s i d e r  t o  i n t e r v e n e  on a p a r t i c u l a r  i s s u e  w i l l  

depend upon t h e  e x i s t e n c e  o f  any m a rk e t  i m p e r f e c t i o n s  and,  i n  

p a r t i c u l a r ,  th e  e x i s t e n c e  o f  any s i g n i f i c a n t  ' p o t e n t i a l l y -  

r e l e v a n t *  e x t e r n a l i t i e s .  However,  any i n t e r v e n t i o n  t o  re duce  

th e s e  m a rke t  i m p e r f e c t i o n s  may have a d ve rse  economic im p a c ts  

on i n d u s t r y  and consum ers .  C o n s e q u e n t l y ,  t h e  m a rke t  

i m p e r f e c t i o n s  s h o u ld  n o t  be re duced  t o  z e ro  b u t  to  an optimum 

l e v e l  where th e  c o s t s  o f  s e c u r i n g  a f u r t h e r  r e d u c t i o n  i n  

t h e i r  l e v e l  j u s t  exceed th e  s o c i a l  v a l u a t i o n  o f  t h i s  

r e d u c t i o n .  T h e r e f o r e ,  i n  o r d e r  t o  d e te rm in e  t h e  e x t e n t  o f
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any governm en t  i n t e r v e n t i o n  and t o  s e l e c t  t h e  a p p r o p r i a t e  

p o l i c y  measure ,  i t  i s  n e c e s s a ry  to  assess  th e  s i g n i f i c a n c e  o f  

t h e  b e n e f i t s  (as r e p r e s e n t e d  by t h e  r e d u c t i o n s  i n  t h e  l e v e l  

o f  th e  e x t e r n a l i t i e s  and th e  o t h e r  m a rk e t  i m p e r f e c t i o n s )  and 

th e  economic im p a c ts  a r i s i n g  f ro m  a l l  t h e  a l t e r n a t i v e  p o l i c y  

o p t i o n s .
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CHAPTER 3

THE MEASUREMENT OF ENVIRONMENTAL DAMAGE COSTS 

I n t r o d u c t i o n

I t  i s  e v i d e n t  f rom t h e  p r e v i o u s  c h a p t e r  t h a t  t h e  

v a l u a t i o n  o f  th e  e n v i r o n m e n t a l  c o s t s  and b e n e f i t s  i s  o f  g r e a t  

im p o r ta n c e  i n  an a n a l y s i s  o f  e n v i r o n m e n t a l  i s s u e s .  Thus t h e  

s o c i a l  v a l u a t i o n  o f  an e x t e r n a l i t y  d e te r m in e s  th e  

s i g n i f i c a n c e  o f  t h e  d i v e r g e n c e  between th e  s o c i a l  op timum and 

c u r r e n t  m a rk e t  p o s i t i o n  and,  he n ce ,  t h e  e x i s t e n c e  and e x t e n t  

o f  any need f o r  th e  governm en t  t o  c o n s i d e r  any c o n t r o l  

m easures .  In  a d d i t i o n .  F i g u r e  2 . 2  shows t h a t  i t  i s  t h e  

s o c i a l  v a l u a t i o n  o f  t h e  damage c o s t s  o f  p o l l u t i o n ,  when 

compared w i t h  t h e  economic c o s t s  o f  r e d u c in g  p o l l u t i o n  

l e v e l s ,  t h a t  d e te rm in e  t h e  optimum l e v e l  o f  p o l l u t i o n  

c o n t r o l .  F a ch t  and Opschoor (1 978 )  p o i n t  o u t  t h a t  t h e  

economic d i f f i c u l t i e s  c u r r e n t l y  e x p e r ie n c e d  by many c o u n t r i e s  

mean t h a t  i n c r e a s i n g  im p o r ta n c e  i s  b e in g  a t t a c h e d  to  any 

a d ve rse  economic im p a c ts  o f  e n v i r o n m e n t a l  p o l i c i e s  and t h a t ,  

t h e r e f o r e ,  i n c r e a s i n g l y  th e  q u e s t i o n  i s  b e in g  asked "w ha t  a re  

t h e  b e n e f i t s  o f  t h e s e  e n v i r o n m e n t a l  p o l i c i e s  and do th e y  

o u tw e ig h  t h e  economic  im p a c t s ? ^ ^ ^ "  F a c h t  and Opschoor 

(1978 p .V 2 )  go on t o  say t h a t ;

" I t  i s  o b v io u s  t h a t  t h e s e  q u e s t i o n s  need to  be 
a nsw ered .  T h is  r e q u i r e s  b e t t e r  know ledge o f  t h e  
c o s t s  and b e n e f i t s  o f  e n v i r o n m e n t a l  p o l i c i e s .  T h is

(1 )  F u r t h e r  r e c e n t  e v id e n c e  o f  t h e  i n c r e a s i n g  demand f o r  t h e  
e v a l u a t i o n  o f  e n v i r o n m e n t a l  damage c o s t s ,  and hence t h e  
b e n e f i t s  ( i n  te rm s  o f  a v o id e d  damage) o f  e n v i r o n m e n t a l  
p o l i c i e s ,  can be found  i n  OECD ( 1 9 8 0 ) .
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i s  e s p e c i a l l y  t r u e  f o r  t h e  b e n e f i t s  o f  e n v i r o n m e n t a l
p o l i c i e s  w h ic h ,  i n  most c a s e s ,  a re  u n d e r e s t im a te d  o r  
even unknown. The c r u c i a l  q u e s t i o n  the n  becomes -
"w h a t  can be done t o  im p ro v e  t h e  d a ta  base f o r  th e s e  
d e c i s i o n s ? " .

E a r l i e r  r e v ie w s  o f  e n v i r o n m e n t a l  i s s u e s  have been

c r i t i c i s e d  f o r  t h e  way i n  w h ich  t h e y  have assessed

e n v i r o n m e n t a l  damages. Thus some w r i t e r s  have a rgued  t h a t ,

on a c c o u n t  o f  t h e  d i f f i c u l t y  o f  d e f i n i n g  and m e asur ing

damages t o  th e  e n v i r o n m e n t ,  th e s e  im p a c ts  have n o t  been

a d e q u a te ly  ta k e n  i n t o  a c c o u n t  i n  t h e  d e c i s i o n s  [ e . g . ,  see

Bohm ( 1 9 7 2 ) ,  Dorfman ( 1 9 7 6 ) ] .  T h e r e f o r e ,  t h e r e  i s  a need t o

examine c a r e f u l l y  how e n v i r o n m e n t a l  c o s t s  and b e n e f i t s  s h o u ld

be v a lu e d  so as t o  a c h ie v e  a s a t i s f a c t o r y  method o f  i n c l u d i n g

th e  e n v i r o n m e n t a l  im p a c ts  as an i n p u t  i n t o  t h e

d e c i s i o n - m a k i n g  p r o c e s s .

The f i r s t  s e c t i o n  o f  t h i s  c h a p t e r ,  3 . 1 ,  
p r e s e n ts  t h e  o b j e c t i v e  b e h in d  th e  assessment  o f  

e n v i r o n m e n t a l  i m p a c t s .
S e c t i o n  3 .2  examines th e  p o l i t i c a l  and economic 

approaches  to w a rd s  th e  a t t a i n m e n t  o f  t h i s  
o b j e c t i v e .

S e c t i o n  3 . 3  c o m p r is e s  a r e v ie w  o f  some o f  t h e  
main methods t h a t  have been adop ted  f o r  th e  
economic e v a l u a t i o n  o f  e n v i r o n m e n t a l  im p a c t s .  
T h is  e f f e c t i v e l y  h i g h l i g h t s  a number o f  

i m p o r t a n t  p r a c t i c a l  p rob lem s  i n v o l v e d  i n  t h e  
economic  e v a l u a t i o n  o f  e n v i r o n m e n t a l  im p a c t s .

On th e  b a s i s  o f  t h i s  i n f o r m a t i o n  on t h e  i d e a l  
o b j e c t i v e  and t h e  p r a c t i c a l  p rob lem s  o f  

a c h i e v i n g  i t ,  t h e  f i n a l  s e c t i o n  3 . 4  then  
d e v e lo p s  a p o s s i b l e  ' b e s t  p r a c t i c a b l e '  ap p ro ach  

t o  t h e  e v a l u a t i o n  o f  e n v i r o n m e n t a l  im p a c t s .
3 .1  The o b j e c t i v e

The o b j e c t i v e  i n  a s s e s s in g  e n v i r o n m e n t a l  im p a c ts  i s

t o  p r o v id e  an i n p u t  o f  i n f o r m a t i o n  on t h e  n a t u r e ,  m a g n i tu d e
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and s i g n i f i c a n c e  o f  th e  e n v i r o n m e n t a l  i m p a c t s .  T h is  

i n f o r m a t i o n  s h o u ld  be d e s ign e d  t o  a id  th e  d e c i s i o n - m a k e r s  so 

t h a t  t h e y  can g a in  a b e t t e r  u n d e r s t a n d in g  o f  the se  im p a c ts  

and,  he nce ,  be a b le  to  a s c e r t a i n  t h e  im p o r ta n c e  t h a t  s o c i e t y  

( i n c l u d i n g  b o th  p r e s e n t  and f u t u r e  g e n e r a t i o n s )  p la c e s  on t h e  

e n v i r o n m e n t a l  im p a c ts  under  r e v i e w .

y ,2. Approaches to w a rd s  t h e  a c h ie v e m e n t  o f  t h i s  o b j e c t i v e

3 . 2 . 1  The p o l i t i c a l  app roach

Arrow  and S c i t o v s k y  (1 9 69 ,  p . 113) s t a t e  t h a t :

"The p o l i t i c a l  sys tem i s  one i m p o r t a n t  mechanism f o r  
t h e  a l l o c a t i o n  o f  r e s o u r c e s  (d o m in a n t  i n  a s o c i a l i s t  
s y s te m )  o f  m a jo r  im p o r ta n c e  i n  v i r t u a l l y  a l l  modern 
s y s t e m s . "

Bowen (1943 )  sug ge s ted  t h a t  a b a l l o t  o f  th e

i n d i v i d u a l  members o f  a community  can d e te r m in e  th e  o p t i m a l

d e c i s i o n  on an e n v i r o n m e n t a l  i s s u e  ( e . g . ,  t h e  l e v e l  o f

e n v i r o n m e n t a l  s e r v i c e s  t o  be p r o v i d e d  e t c . ) .  I n  th e  c o n t e x t

o f  t h e  be ve rage  c o n t a i n e r  d e b a te ,  such v o t i n g  p r o c e d u re s  have

been adop ted  i n  t h e  USA, where a number o f  S t a t e s  have h e ld

r e f e r e n d a  on w h e th e r  be ve rage  c o n t a i n e r  l e g i s l a t i o n  s h o u ld  be

im p le m e n te d .  However,  a p a r t  from b e in g  a r a t h e r  cumbersome

and c o s t l y  p r o c e d u r e ,  r e f e r e n d a  a l s o  have a number o f  o t h e r

i m p o r t a n t  l i m i t a t i o n s .

P o r tn e y  (1975 )  examines th e  a s s u m p t io n s  b e h in d

Bowen's  a n a l y s i s  and f i n d s  t h a t  t h e y  do n o t  a c c o rd  w i t h  
f 2 )r e a l i t y ^  . The t u r n  o u t  f o r  such r e f e r e n d a  i s  g e n e r a l l y  

low and th e  a b s t a i n e r s  a re  l i k e l y  t o  have d i f f e r e n t

(2 )  The a s s u m p t io ns  b e h in d  Bowen 's  a n a l y s i s  a re  d e t a i l e d  i n  
Bowen (1943 ,  p . 1 2 0 ) .  A c r i t i q u e  o f  th e s e  a s s u m p t io n s  i s  
g iv e n  i n  P o r tn e y  (1 97 5 ,  p p . 2 9 8 - 3 0 0 ) .
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p r e f e r e n c e s  from th e  v o t e r s  so t h a t  t h e  r e s u l t s  o f  the  v o te  

c a n n o t  be ta k e n  as r e p r e s e n t i n g  t h e  s o c i a l l y  o p t i m a l  

d e c i s i o n .  C o n s e q u e n t l y ,  P o r tn e y  (1 975 )  and Freeman (1 979a )  

a re  s c e p t i c a l  abou t  th e  u s e f u l n e s s  o f  such v o t i n g  methods f o r  

a s s e s s in g  e n v i r o n m e n t a l  i s s u e s ^ ^ ^ .

F u r t h e r m o r e ,  Rowen (1 9 7 5 ,  p . 309) adds t h a t  th e  

r e s u l t s  o f  a v o t e ,  and hence i t s  a b i l i t y  t o  y i e l d  a r e l i a b l e  

d e c i s i o n  on an e n v i r o n m e n t a l  i s s u e ,  w i l l  depend upon th e  

( l a c k  o f )  i n f o r m a t i o n  t h a t  t h e  v o t e r s  have on th e  i s s u e  and 

th e  e x i s t e n c e  o f  any e le m e n t  o f  b i a s .  I t  i s  l i k e l y  t h a t  th e  

i n d i v i d u a l  v o t e r s  w i l l  n o t  be f u l l y  aware o f  th e  complex 

r a m i f i c a t i o n s  i n v o l v e d  i n  an e n v i r o n m e n t a l  i s s u e .  In  

a d d i t i o n ,  th e  campaigns ru n  by b o th  s id e s  may c o n c e n t r a t e  on 

e m o t iv e  v o te  c a t c h i n g  a rg u m e n ts ,  some o f  wh ich  may w e l l  be 

un founded  o r  e x a g g e r a te d .  T h e r e f o r e ,  th e  e l e c t o r a t e  may n o t  

be g i v e n  an i n fo r m e d  v iew  o f  th e  i s s u e s  on w h ich  the y  a re  

v o t i n g .  B r a n d t  (1975)  says t h a t  t h i s  d i d  o c c u r  i n  th e  

Amer ican  S t a t e s '  r e f e r e n d a  on b e ve rage  c o n t a i n e r  

l e g i s l a t i o n .  He a l s o  shows t h a t  t h e  g r e a t e r  f i n a n c i a l  

re s o u r c e s  o f  th e  p a r t i e s  o p p o s in g  l e g i s l a t i o n  meant t h a t  th e y  

were a b le  to  make g r e a t e r  use o f  th e  a d v e r t i s i n g  media d u r i n g  

th e  cam pa ign .

P o r tn e y  (1975)  p o i n t s  o u t  t h a t  v o t i n g  i s  o f  l i m i t e d  

u s e f u l n e s s  f o r  t h e  d e t e r m i n a t i o n  o f  new w i d e - r a n g i n g  p r o j e c t s

(3 )  Freeman (1979 a )  a l s o  n o tes  t h a t  v o t i n g  c o u ld  o n l y  be 
a p p l i c a b l e  where t h e  c o s t s  and b e n e f i t s  o f  an 
e n v i r o n m e n t a l  p r o t e c t i o n  programme a f f e c t  s o l e l y  t h e  
v o t i n g  com m un i ty .  Hence, t h i s  makes th e  use o f  
r e f e r e n d a  ( e s p e c i a l l y  l o c a l  r e f e r e n d a )  i n a p p r o p r i a t e  f o r  
p o l l u t a n t s  t h a t  c ro s s  l o c a l  and n a t i o n a l  b o u n d a r i e s .
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f o r  wh ich  t h e r e  a re  a number o f  a l t e r n a t i v e  v a r i a n t s  ( e . g . ,  

p l a n t s  o f  d i f f e r e n t  s i z e s ,  t y p e s ,  l o c a t i o n ,  e t c . ) ,  s i n c e  th e  

v o t e r s  a re  u s u a l l y  r e s t r i c t e d  to  s a y in g  yes o r  no to  

p a r t i c u l a r  p r o p o s i t i o n s .  T h is  p rob lem  c o u ld  be overcome i f  a 

s e r i e s  o f  i t e r a t i v e  r e f e r e n d a  were p e r fo rm e d  u n t i l  th e  

optimum s o l u t i o n  c o n c e r n in g  th e  t y p e  and l e v e l  o f  p r o j e c t  was 

a r r i v e d  a t .  However,  such i t e r a t i v e  r e f e r e n d a  would  n o t  be 

p r a c t i c a b l e .  T h is  means t h a t  t h e  s e l e c t i o n  o f  t h e  p a r t i c u l a r  

p r o p o s i t i o n  and th e  a c t u a l  p h r a s in g  o f  th e  q u e s t i o n  i n  th e  

re fe re n d u m  can have an i m p o r t a n t  e f f e c t  on th e  ou tcome.

T u l l o c k  (1959)  emphas ises  t h a t  r e f e r e n d a  do n o t  

e n a b le  t h e  v o t e r s  t o  r e v e a l  t h e  i n t e n s i t y  o f  t h e i r  

p r e f e r e n c e s .  C o n s e q u e n t l y ,  t h e  use o f  m a j o r i t y  v o t i n g  can 

r e s u l t  i n  e f f i c i e n t ^ ^ ^  p r o j e c t s  b e in g  r e j e c t e d  and 

i n e f f i c i e n t  p r o j e c t s  b e in g  a c c e p te d  [ s e e  P o r tn e y  ( 1 9 7 5 ) ] .  

T u l l o c k  (1959 )  c o n c lu d e s  t h a t  m a j o r i t y  v o t i n g  i s  n o t  by any 

means an o p t i m a l  method o f  a l l o c a t i n g  r e s o u r c e s .  P o r tn e y  

(1 97 5 )  goes on t o  s u g g e s t  t h a t  i t  i s  t h e r e f o r e  u s e f u l  t o  

c o n s id e r  an a l t e r n a t i v e  p r o c e d u re  wh ich  a t t a i n s  b o th  t h e  

e f f i c i e n c y  and e q u i t y  o b j e c t i v e s .

Bowen (1943)  a l s o  p o i n t s  o u t  t h a t ,  i n  p r a c t i c e ,  th e  

i s s u e s  i n  e l e c t i o n s  a re  r a r e l y  c l e a r  c u t  so t h a t  th e  

e l e c t o r a l  sys tem can seldom be re g a rd e d  as y i e l d i n g  

u n e q u iv o c a l  i n d i c a t i o n s  o f  p u b l i c  p r e f e r e n c e s .  T h e r e f o r e ,  he 

a l s o  sug g e s ts  t h a t  i t  i s  n e c e s s a ry  t o  examine o t h e r  methods 

o f  a s c e r t a i n i n g  p u b l i c  p r e f e r e n c e s  on s p e c i f i c  i s s u e s .

(4 )  Where e f f i c i e n c y  i s  d e f i n e d  i n  te rm s  o f  m a x im is in g  
s o c i a l  w e l f a r e .
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T h is  le a d s  t o  an e x a m in a t i o n  o f  t h e  d e c i s i o n  b e in g

made by a body o f  e l e c t e d  r e p r e s e n t a t i v e s  who, i d e a l l y ,  c o u ld

t a k e  i n t o  a c c o u n t  t h e  i n t e n s i t y  o f  t h e  p u b l i c ' s  p r e f e r e n c e s

c o n c e r n in g  t h e  i s s u e  unde r  r e v i e w .  P re s s u re  g roups  are  a

commonly adop ted  means o f  c o n v e y in g  such i n f o r m a t i o n  t o  t h e

e l e c t e d  d e c i s i o n - m a k e r s .  T h is  c o n fo rm s  t o  D o r fm a n 's  (1976 )

d e f i n i t i o n  o f  t h e  ' d e c i s i o n - m a k e r '  as b e in g  n o t  a s i n g l e

e n t i t y  b u t  r a t h e r  a body t h a t  p e r f o r m s  t h e  p rocess  o f

r e c o n c i l i n g  t h e  d e s i r e s  and c l a im s  o f  t h e  v a r i o u s  g roup s

a f f e c t e d  by th e  i s s u e  under  r e v i e w .  However, c e r t a i n

r e s e r v a t i o n s  have been exp re sse d  c o n c e r n in g  t h e  manner i n

w h ic h  t h i s  p r o c e d u re  c u r r e n t l y  o p e r a t e s .  Thus,  Freeman

(1 97 4 )  s t a t e s  t h a t :

"One must c e r t a i n l y  hope t h a t  t h e  e x e c u t i v e  b ra n c h  
w i l l  be r e s p o n s i v e  t o  th e  known w ishes  and needs o f  
t h e  p o p u l a t i o n  and w i l l  be a c t i v e  i n  t r y i n g  t o  
a s c e r t a i n  th e s e  needs where th e y  a re  n o t  known. But
th e  e x p e r ie n c e  o f  p o l i t i c s  o v e r  s e v e r a l  thousa nd  
y e a rs  has shown c o n c l u s i v e l y  t h a t  t h i s  c a n no t  be 
r e l i e d  u p o n " .

Rawls (1973 )  ad v o c a te s  t h a t  th e  d i s c u s s i o n  i n  t h e  

p o l i t i c a l  a rena  s h o u ld  n o t  be seen as a c o n t e s t  between

c o n f l i c t i n g  i n t e r e s t s  b u t  r a t h e r  as an a t t e m p t  t o  b u i l d  a 

consensus and f o r m u l a t e  a ' j u s t '  p o l i c y .  T h is  may a p p ly  in

th e  more c o n s e n s u s - o r i e n t e d  s o c i e t i e s  such as Japan and 

Sweden. However,  i n  Europe and ( p a r t i c u ^ r l y ) N o r th  Am er ica ,  ^

a more a d v e r s a r i a l  a t t i t u d e  and ap p roach  p r e v a i l s .  T h i s  may 

push th e  r e s p e c t i v e  p r e s s u r e  g roup s  i n t o  more ex t rem e and

r i g i d  s t a n c e s .  C o n s e q u e n t l y ,  i t  i s  open t o  d o u b t  w h e th e r  t h e  

v ie w s  exp re sse d  by t h e  p r e s s u r e  g ro up s  i n  th e  l a t t e r  

c o u n t r i e s  a re  t r u l y  r e p r e s e n t a t i v e  o f  p u b l i c  o p i n i o n  on t h e
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i s s u e .  F u r t h e r m o r e ,  G a l b r a i t h  (1 9 67 )  has obse rve d  t h a t  some

o f  th e  p r e s s u r e  groups have a d i s p r o p o r t i o n a t e  amount o f

i n f l u e n c e  i n  t h e  p o l i t i c a l  d e c i s i o n - m a k i n g  p r o c e s s .

R e ich  (1 9 7 1 ) ,  i n  h i s  anatomy o f  th e  c o r p o r a t e  s t a t e ,

d e v e lo p s  G a l b r a i t h ' s  c o n c e p t  o f  c o u n t e r v a i l i n g  power [s e e

G a l b r a i t h  ( 1 9 5 2 ) ]  and th e  t h e o r y  o f  p l u r a l i s m  to  s u g g e s t  t h a t

t h e  p u b l i c  d e c i s i o n - m a k i n g  p ro c e s s  i s  e x c e s s i v e l y  i n f l u e n c e d

by th e  ' o r g a n i s e d  i n t e r e s t s '  ( e . g . ,  b u s in e s s  and o r g a n i s e d

l a b o u r )  t o  th e  d e t r i m e n t  o f  t h e ,  as y e t ,  l e s s  o r g a n is e d

p r e s s u r e  g roups  ( e . g . ,  consumers and th o s e  i n  th e  s e co n da ry

l a b o u r  m a r k e t ) .  S p e c i f i c a l l y  i n  t h e  c o n t e x t  o f  e n v i r o n m e n t a l

i s s u e s ,  Dorfman (1976)  says t h a t  " t h e  d i c e  were loaded  i n

f a v o u r  o f  t h e  b i g  b a t t a l i o n s " .  By " b i g  b a t a l l i o n s " ,  Dorfman

presum ab ly  means th e  e s t a b l i s h e d  i n d u s t r i a l  g roups  who have

g r e a t e r  f i n a n c i a l  r e s o u r c e s  and b e t t e r  i n f o r m a t i o n  and who

u n d e r s ta n d  th e  p o l i t i c a l  sys tem b e t t e r  and hence tend  to  be

a b le  to  i n f l u e n c e  i t  more e f f e c t i v e l y .

F i n a l l y ,  B rooks (1976 )  a rg ue s  t h a t  t h e  p r e s e n t

system o f t e n  r e s u l t s  i n  p a r a l y s i s  o r  d e la y s  i n  th e  r e s o l u t i o n

o f  i s s u e s .  I n  th e  l i g h t  o f  t h e s e  s h o r t c o m in g s  o f  th e  p r e s e n t

p o l i t i c a l  s y s te m .  B rooks (1 9 7 6 ,  p . 133) c o n c lu d e s  t h a t :

"The u l t i m a t e  d i f f i c u l t y  w i t h  p a r t i c i p a t o r y  d e c i s i o n  
p ro cesse s  i s  t h e  l a c k  o f  a s s u ra n c e  t h a t  a l l  t h e  
r e l e v a n t  i n t e r e s t s  and p e r s p e c t i v e s  w i l l  be 
r e p r e s e n t e d  i n  a b a la n c e d  way. M o b i l i z a t i o n  o f  a 
p a r t i c u l a r  a f f e c t e d  c o n s t i t u e n c y  may depend on 
a c c i d e n t s  o f  l e a d e r s h i p  o r  o f  command o v e r  f i n a n c i a l  
r e s o u r c e s .  Many a f f e c t e d  g roups  may n o t  even 
p e r c e i v e  t h a t  t h e i r  i n t e r e s t s  a re  i n v o l v e d .  O th e rs  
may be young c h i l d r e n  o r  unborn  f u t u r e  g e n e r a t i o n s . "

3 . 2 . 2  The economic approach

As a r e s u l t  o f  t h e s e  p ro b le m s  w i t h  th e  p o l i t i c a l

approach  and a d e s i r e  to  p r o v i d e  a s u p p le m e n ta ry  i n p u t  o f
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' h a r d e r '  i n f o r m a t i o n  i n t o  th e  p o l i t i c a l  d e c i s i o n - m a k i n g  

p r o c e s s ,  a t t e m p t s  have been made t o  d e te r m in e  more e x p l i c i t l y

and p r e c i s e l y  t h e  v a l u a t i o n ,  o r  i m p o r t a n c e ,  t h a t  s o c i e t y  

a t t a c h e s  t o  th e  e n v i r o n m e n t a l  i m p a c t s .  Thus W i l l i a m s  (1973 ,

p . 60) p o i n t s  o u t  t h a t  :

"Where complex i s s u e s  a r e  i n v o l v e d ,  we must r e l y  on 
a n a l y s i s  t o  h e l p .  I n t u i t i o n  and g o o d w i l l  a lo n e  w i l l  
n o t  h e l p " .

Mishan (1975 )  s u g g e s ts  t h a t  t h e  v a l u a t i o n  o f  e n v i r o n ­

m e n ta l  im p a c ts  s h o u ld  be based upon th e  a l l o c a t i v e  c r i t e r i a

o f  w e l f a r e  eco n om ics .  Under t h i s  economic  a p p ro a c h ,  t h e  

e n v i r o n m e n t a l  im p a c ts  a re  v a lu e d  i n  te rm s  o f  th e  i n d i v i d u a l s '

' w i l l i n g n e s s  t o  p a y '  f o r  t h e  e n v i r o n m e n t a l  good.  There  a re  a 

number o f  i s s u e s  wh ich  s h o u ld  be h i g h l i g h t e d  c o n c e r n in g  t h i s  

' w i l l i n g n e s s  t o  p a y '  c r i t e r i o n .

F i r s t ,  Rawls (1 9 7 3 )  a rg u e s  t h a t  i n t e n s i t y  o f  d e s i r e s

o r  c o n v i c t i o n s  a re  i r r e l e v a n t  f o r  pu rp o s e s  o f  s o c i a l  

d e c i s i o n s .  There  may be some t r u t h  i n  R a w ls '  s t a t e m e n t  t h a t

pe op le  who e x p re s s  t h e i r  o p i n i o n s  w i t h  g r e a t e r  c o n v i c t i o n  a re  

n o t  more l i k e l y  t o  be r i g h t .  However ,  th e  v a r i a t i o n  i n

i n d i v i d u a l s '  p r e f e r e n c e s  c o u ld  be due n o t  o n l y  t o  t h e  g r e a t e r  

c o n v i c t i o n  and c o n f i d e n c e  o f  some i n d i v i d u a l s ,  b u t  a l s o  t o

v a r i a t i o n s  i n  t h e  a c t u a l  im p a c ts  o f  a measure upon d i f f e r e n t  

i n d i v i d u a l s  and t o  v a r i a t i o n s  i n  t h e i r  p r e f e r e n c e s  on the

is s u e s  i n v o l v e d .  F a i l u r e  t o  a l l o w  f o r  t h e  l a t t e r  e f f e c t s  can 

le a d  t o  t h e  p rob le m s  c o n c e r n in g  m a j o r i t y  v o t i n g  t h a t  were

i d e n t i f i e d  i n  t h e  p r e v i o u s  s e c t i o n  [see  P o r tn e y  ( 1 9 7 5 ) ] .

Second, and more i m p o r t a n t l y ,  t h e  ' w i l l i n g n e s s  t o  

p a y '  v a l u a t i o n s  r e f l e c t  n o t  o n l y  t h e  i n t e n s i t y  o f  an
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i n d i v i d u a l ' s  p r e f e r e n c e s  b u t  a l s o  h i s / h e r  income. T h is  has 

d i s t r i b u t i o n a l  i m p l i c a t i o n s  w h ich  a re  c o n s id e r e d  l a t e r .

T h i r d ;  c o n v e n t i o n a l  C o s t - B e n e f i t  A n a l y s i s  (CBA),  as 

s t r i c t l y  d e f i n e d ,  r e q u i r e s  an e v a l u a t i o n  o f  t h e  v a r i o u s  

im p a c ts  o f  a p o l i c y  i n  a commensurate u n i t  (m oney) .  The 

economic  e v a l u a t i o n  o f  t h e  v a r i o u s  e n v i r o n m e n t a l  im p a c ts  i n  

te rm s  o f  a common moneta ry  u n i t  wou ld  en ab le  co m pa r iso n  and 

a g g r e g a t i o n  o f  th e  many d i f f e r e n t  t y p e s  o f  e n v i r o n m e n t a l  

im p a c ts  t h a t  a re  l i k e l y  t o  be i n v o l v e d  i n  a s p e c i f i c  i s s u e  o r  

p r o j e c t .  M o re o v e r ,  e s t im a t e s  o f  th e  c o s t s  o f  an 

e n v i r o n m e n t a l  p o l i c y  w i l l  u s u a l l y  be p re s e n te d  i n  m one ta ry  

t e r m s .  T h e r e f o r e ,  t h e  p r e s e n t a t i o n  o f  m o ne ta ry  v a l u a t i o n s  o f  

th e  p o l i c y ' s  b e n e f i t s  wou ld  en ab le  d i r e c t  com pa r iso n s  and 

t r a d e  o f f s  between an e n v i r o n m e n t a l  p o l i c y ' s  b e n e f i t s  and 

c o s t s  and a s i n g l e  f i g u r e  f o r  th e  p o l i c y ' s  n e t  v a lu e  c o u ld  

th e n  be d e r i v e d .  However,  i t  i s  d i s p u t e d  w h e th e r  i t  i s  

p o s s i b l e  to  d e r i v e  a m oneta ry  w i l l i n g n e s s  to  pay f i g u r e  f o r  

many e n v i r o n m e n t a l  im p a c ts  on a c c o u n t  o f  t h e i r  e s s e n t i a l l y  

q u a l i t a t i v e  n a t u r e .  I t  has been a rgued  t h a t  a t t e m p ts  to  

a s s ig n  m o ne ta ry  v a lu e s  t o  t h e  e n v i r o n m e n t a l  im p a c ts  o f  a 

p r o j e c t  have le d  to  such q u a l i t a t i v e  im p a c ts  b e in g  g i v e n  

i n s u f f i c i e n t  c o n s i d e r a t i o n  o r  b e in g  i g n o r e d  a l t o g e t h e r  i n  t h e  

d e c i s i o n - m a k in g  p r o c e s s ^ ^ ^ .

F o u r t h ,  Nash e t  a l  (1 975 )  r a i s e  t h e  q u e s t i o n  o f  

'whose p r e f e r e n c e s  s h a l l  c o u n t ' ?  I n  p a r t i c u l a r ,  w h e th e r  th e  

p r e f e r e n c e s  o f  f u t u r e  g e n e r a t i o n s  and c h i l d r e n  s h o u ld  be

(5 )  T h is  s u b j e c t  i s  examined f u r t h e r  i n  th e  f i n a l  s e c t i o n  o f  
t h i s  c h a p t e r .
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c o n s id e r e d  and,  i f  so ,  w h e th e r  t h e y  can be a d e q u a t e ly  t a k e n  

i n t o  a c c o u n t?  Lecomber (1 97 8 )  s t a t e s  t h a t  t h e  economic  

approach  c o n c e n t r a t e s  on t h e  ' w i l l n g n e s s  t o  p a y '  o f  c u r r e n t  

g e n e r a t i o n s .  The e x i s t e n c e  o f  u n c e r t a i n t y  and r i s k  a v e r s i o n  

and myopia  on t h e  p a r t  o f  c u r r e n t  g e n e r a t i o n s  means t h a t  

t h e r e  i s  a p o s i t i v e  t im e  p r e f e r e n c e  r a t h e r  th a n  t h e  z e r o  t im e  

p r e f e r e n c e  a d v o c a te d  by Rawls ( 1 9 7 3 ) .  I t  s h o u ld  be n o te d  

t h a t  Rawls does n o t  deduce f rom  t h i s  t h a t  a z e ro  d i s c o u n t  

r a t e  s h o u ld  be a d op ted  b u t  t h a t  an a p p r o p r i a t e  d i s c o u n t  r a t e  

s h o u ld  be used t o  a l l o w  f o r  f u t u r e  g e n e r a t i o n s '  g r e a t e r  

w e a l t h  a r i s i n g  f rom  c u r r e n t  i n v e s t m e n t s .  However,  t h e  

f o r e c a s t s  o f  a c o n t i n u i n g  r i s e  i n  w e l f a r e  l e v e l s  have been 

d i s p u t e d  by some a u t h o r s  [ e . g . .  Meadows e t  a l  ( 1 9 7 2 ) ,  

M e s a ro v ic  and P e s t e l  ( 1 9 7 5 ) ] .  These d o u b t s ,  a lo n g  w i t h  o t h e r  

c o n s i d e r a t i o n s ,  such as t h e  e x i s t e n c e  o f  c a p i t a l  m a rk e t  

i m p e r f e c t i o n s ,  r i s k  a v e r s i o n  and m yo p ia ,  have prom pted  th e  

s u g g e s t io n  t h a t  t h e  i n t e r e s t  r a t e s  c u r r e n t l y  used i n  econom ic  

e v a l u a t i o n s  c o u ld  le a d  t o  i n s u f f i c i e n t  w e ig h t  b e in g  g i v e n  t o  

t h e  w e l f a r e  o f  f u t u r e  g e n e r a t io n s ^ ^ * )  [Lecomber  ( 1 9 7 9 ) ] .

(6 )  However,  t h e  p o l i t i c a l  app roach  i s  p r o b a b l y  no b e t t e r
tha n  t h e  economic approach  i n  t h i s  r e s p e c t  and, i n  f a c t ,  
i t  may be worse s i n c e  t h e  p o l i t i c a l  d e c i s i o n - m a k e r s  
c o n c e n t r a t e  on th e  c u r r e n t  g e n e r a t i o n  o f  v o t e r s  and ,  i n  
p a r t i c u l a r ,  on t h e  v o t e r s  i n  m a r g in a l  c o n s t i t u e n c i e s .  
F u r th e r m o r e ,  t h e  t im e  h o r i z o n  o f  p o l i t i c a l  
d e c i s i o n - m a k e r s  i s  l i k e l y  t o  be 3 -5  y e a rs  ( t h e  d a te  o f  
th e  n e x t  e l e c t i o n )  and t h e r e f o r e  th e y  a re  l i k e l y  t o  g i v e  
l i t t l e  w e ig h t  t o  t h e  f u t u r e  w e l f a r e  o f  t h e  c u r r e n t  
g e n e r a t i o n s  l e t  a lo n e  t h a t  o f  f u t u r e  g e n e r a t i o n s  [See 
th e  q u o t a t i o n  f rom  Brooks  (1 97 6 )  g i v e n  e a r l i e r  on 
page 6 7 ] .
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F i f t h ,  Nash e t  a l  (1 9 7 5 )  q u e s t i o n  w h e th e r  t h e  

econom ic  a p p r o a c h ' s  c o n c e n t r a t i o n  on th e  v a lu e s  r e v e a le d  by

i n d i v i d u a l s '  p r e f e r e n c e s  i s  a p p r o p r i a t e  i n  a l l  

c i r c u m s t a n c e s .  T h is  co n c e rn s  two a s p e c t s .  One a p p l i e s  i n

s i t u a t i o n s  w h e re ,  on a c c o u n t  o f  l a c k  o f  i n f o r m a t i o n ,  th e  

i n d i v i d u a l  consumer c a n n o t  f u l l y  p e r c e i v e  a p a r t i c u l a r

im p a c t .  T h i s  a s p e c t  c o v e rs  ' m e r i t '  goods ( e . g . ,  h e a l t h ,  

e d u c a t i o n ) ,  d e - m e r i t  goods ( s m o k in g ,  s a f e t y  b e l t s ,  c ra s h

h e lm e ts )  and a l s o  e n v i r o n m e n t a l  im p a c ts  t h a t  a re  o u t s i d e  th e  

i n d i v i d u a l ' s  n o rm a l  p e r c e i v e d  h o r i z o n s  ( e . g . ,  l o n g - r u n

c u m u la t i v e  h e a l t h  im p a c t s ,  im p a c ts  on d i s t a n t  p a r t i e s ) .  Nash 

e t  a l  (1 9 7 5 )  a rgu e  t h a t  d e c i s i o n s  on such goods and im p a c ts

s h o u ld  n o t  be based s o l e l y  on t h e  i n d i v i d u a l s '  p r e f e r e n c e s  

and w i l l i n g n e s s  t o  pay b u t  s h o u ld  a l s o  t a k e  i n t o  a c c o u n t  

th o s e  a s p e c ts  t h a t  a r e  n o t  p e r c e i v e d  by t h e  i n d i v i d u a l  

consum ers .  The second and r e l a t e d  a s p e c t  co n ce rn s  th e

economic a p p r o a c h ' s  c o n s i d e r a t i o n  o f  t h e  b e n e f i t s  o f  an 

e n v i r o n m e n t a l  p o l i c y  s o l e l y  i n  te rm s  o f  th e  e f f e c t s  upon the

economic w e l f a r e  o f  m ank ind .  Thus im p a c ts  on t h e  n a t u r a l  

ecosys tem  a re  o n l y  i n c l u d e d  i n  th e  v a l u a t i o n  i n  so f a r  as

th e y  a f f e c t  m a n k in d 's  economic w e l f a r e .  T h i s  h u m a n i s t i c  

a pp ro ach  means t h a t ,  i n  an a n a l y s i s ,  no i n t r i n s i c  v a lu e  would

be a t t a c h e d  t o  th e  e x t i n c t i o n  o r  p r e s e r v a t i o n  o f  a s p e c i e s .  

T r i b e  (1 9 76 )  p r e s e n t s  an i n t e r e s t i n g  c r i t i q u e  o f  these

h u m a n is t i c  f o u n d a t i o n s  o f  economic  e v a l u a t i o n s .  T h i s  l a t t e r  

a s p e c t  i s  r e l a t e d  t o  th e  fo rm e r  one t o  th e  e x t e n t  t h a t  th e

e x t i n c t i o n  o f  a s p e c ie s  o r  a r e d u c t i o n  i n  g e n e t i c  d i v e r s i t y  

may appea r  a t  p r e s e n t  n o t  t o  have any ad ve rse  im p a c ts  on
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humans w h i l e ,  i n  f a c t ,  i t  m ig h t  have some (as y e t  

u n p e r c e i v e d )  im p a c ts  on human a c t i v i t y  i n  t h e  f u t u r e .

The a g g r e g a t i o n  o f  i n d i v i d u a l s '  p r e f e r e n c e s

The use o f  th e  CV vs EV c o n cep t

The e f f i c i e n c y  c r i t e r i o n  o f  w e l f a r e  economics  i s  th e  

H i c k s - K a l d o r  t e s t  o f  p o t e n t i a l  p a r e t o  im p ro v e m e n t .  [ H i c k s  

( 1 9 3 9 ) ,  K a ld o r  ( 1 9 3 9 ) ] ^ ^ ^ .

Under t h i s  c r i t e r i o n ,  a p o l i c y  i s  deemed to  s e c u re  a 

( p o t e n t i a l )  p a r e t o  im provem ent  i f  t h e  sum t h a t  the  

b e n e f i c i a r i e s  a re  ' w i l l i n g  to  p a y '  f o r  a p o l i c y  t o  be 

im p lem en ted  exceeds t h a t  wh ich  th e  l o s e r s  a re  ' w i l l i n g  to  

r e c e i v e '  ( i n  c o m p e n s a t io n )  f o r  t h e  c o s t s  a r i s i n g  f rom th e  

i m p le m e n t a t i o n  o f  th e  p o l i c y  -  i . e . ,  i f  t h e  b e n e f i c i a r i e s  

c o u ld  ' o v e r  ' -compensate  t h e  l o s e r s .  The o b j e c t i v e  o f  t h i s  

economic  ap pro ach  i s  t o  m ax im ise  t h i s  measure o f  s o c i a l  

w e l f a r e .  T h e r e f o r e ,  t h i s  p r o c e d u r e  i s  d e s ig n e d  to  le a d  t o  

th e  s e l e c t i o n  o f  t h a t  p o l i c y  wh ich  y i e l d s  th e  maximum s u r p l u s  

o f  b e n e f i t s  o v e r  c o s t s .  However, Mishan (1 975 )  c r i t i c i s e s  

th e  use o f  t h i s  Compensat ing  V a r i a t i o n  (CV) co n c e p t  and 

s u g g e s ts  t h a t  an E q u i v a l e n t  V a r i a t i o n  c o n c e p t  (EV) s h o u ld  be 

used as a sup p le m e n t  o r  an a l t e r n a t i v e  to  t h e  CV c o n c e p t .

T h is  EV measure c o n s id e r s  what consumers wou ld  be ' w i l l i n g  t o  

r e c e i v e  o r  p a y '  i f  th e  p o l i c y  o r  p r o j e c t  was n o t  

im p le m e n te d .  Under t h i s  a l t e r n a t i v e  c o n c e p t ,  a p o l i c y  s h o u ld  

be i n t r o d u c e d  i f  the  sum t h a t  th e  b e n e f i c i a r i e s  a re  w i l l i n g

(7 )  A more d e t a i l e d  a n a l y s i s  o f  t h e  c o n c e p t u a l  f o u n d a t i o n s  
and p rob lem s o f  t h i s  economic app roach  i s  g i v e n  i n  
Mishan ( 1 9 7 5 ) ,  Nash e t  a l  (1 9 75 )  and Freeman ( 1 9 7 9 a ) .
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t o  r e c e i v e  t o  f o r g o  th e  p o l i c y  exceeds t h a t  w h ich  th e  l o s e r s

are  w i l l i n g  to  pay to  p r e v e n t  i t s  i m p l e m e n t a t i o n .

Mishan (1975 )  shows t h a t  t h e  sum t h a t  b e n e f i c i a r i e s

a re  w i l l i n g  to  pay i s  l e s s  th a n  th e  sum th e y  wou ld  be w i l l i n g

to  r e c e i v e . The fo rm e r  sum b e in g  c o n s t r a i n e d  by t h e i r

incom e.  T h i s  i n t u i t i v e  r e a s o n in g  i s  s u p p o r te d  by r e c e n t

e m p i r i c a l  i n f o r m a t i o n  [s e e  Pearce  and Edwards ( 1 9 7 9 ) ] .

T h e r e f o r e ,  Mishan (1975)  d e m o n s t ra te s  t h a t  th e  i n t r o d u c t i o n

o f  a p o l i c y  measure f o r  e n v i r o n m e n t a l  im provem en t  c o u ld  be

c o n s id e r e d  t o  be u n d e s i r e a b le  under  t h e  Com pensa t ing

V a r i a t i o n  c o n c e p t ,  w h i l e  a t  t h e  same t im e  t h e  f a i l u r e  to

i n t r o d u c e  t h i s  p o l i c y  c o u ld  a l s o  be i n c o r r e c t  under  th e
( 8 )E q u i v a l e n t  V a r i a t i o n  Concep t  . I n  t h i s  r e s p e c t ,  Mishan 

emphas ises  t h e  r o l e  o f  t h e  c u r r e n t l y  a c c e p te d  law o f  l e g a l  

l i a b i l i t y  i n  d e t e r m i n i n g  th e  ou tcom e.  He a rgues  t h a t  an 

i m p l i c i t  f a v o u r i n g  o f  t h e  s t a t u s  quo r e s u l t s  f rom th e  l a c k  o f  

any l e g a l  p r o p e r t y  r i g h t s  i n  a c le a n  e n v i ro n m e n t  and the  

p a r e t o - p o t e n t i a l  b a s i s  o f  c o n v e n t i o n a l  C o s t - B e n e f i t  A n a l y s i s ,
f o \

wh ich  e n t a i l s  the  use o f  th e  CV c o n c e p t^  .

(8 )  However,  a p o l i c y  o r  p r o j e c t  t h a t  r e s u l t e d  i n  a 
d e t e r i o r a t i o n  i n  th e  e n v i ro n m e n t  c o u ld  be c o n s id e r e d  
u n d e s i r a b l e  under  t h e  CV c o n c e p t  w h i l e  t h i s  p r o j e c t  
c o u ld  be a c c e p t a b le  under  th e  EV c o n c e p t .  T h e r e f o r e  the  
use o f  t h e  CV r a t h e r  than  th e  EV c o n c e p t  i s  n o t  
i n h e r e n t l y  p r o -  o r  a n t i - e n v i r o n m e n t .  N e v e r t h e l e s s ,  i t  
f a v o u r s  t h e  s t a t u s  quo and means t h a t  i n s u f f i c i e n t  
e n v i r o n m e n t a l  im provem ent  measures wou ld  be u n d e r t a k e n .

(9 )  I n  r e l a t i o n  to  c u r r e n t  e n v i r o n m e n t a l  p o l i c i e s  i n  
g e n e r a l ,  and th e  be ve ra ge  c o n t a i n e r  i s s u e  i n  p a r t i c u l a r ,  
M is h a n 's  s ta t e m e n t  may s t i l l  have some r e le v a n c e  t o d a y .  
Thus the  onus i s  on th e  a d v o c a te s  f o r  e n v i r o n m e n t a l  
im p rovem en t  t o  d e m o n s t ra te  t h a t  an e n v i r o n m e n t a l  i s s u e  
i s  s u f f i c i e n t l y  i m p o r t a n t  t o  w a r r a n t  i n v e s t i g a t i o n  and 
then  t h a t  t h e  e n v i r o n m e n t a l  b e n e f i t s  o u tw e ig h  t h e  
a d m i n i s t r a t i v e  c o s t s  and economic  im p a c ts  o f  i n t e r v e n t i o n .

( c o n t d .  n e x t  page)
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E f f i c i e n c y / e q u i t y  o b j e c t i v e s

Haveman and W e isbrod  (1 97 5 ,  p . 38) s t a t e  t h a t :

"C on ce rn  w i t h  t h e  g o a l  o f  a l l o c a t i v e  e f f i c i e n c y  i s  
th e  p r e o c c u p a t i o n  -  in d e e d  th e  s o l e  c o n c e rn  -  o f  t h e  
'new w e l f a r e  e c o n o m ic s '  and,  a t  l e a s t  u n t i l  
r e c e n t l y ,  o f  c o s t - b e n e f i t  a n a l y s i s . "

Thus c o s t - b e n e f i t  a n a l y s i s ,  as s t r i c t l y  d e f i n e d  and 

a p p l i e d ,  does n o t  g i v e  any e x p l i c i t  t r e a t m e n t  o f  th e  d i s t r i ­

b u t i o n a l  i m p l i c a t i o n s  o f  a p r o j e c t .  T h i s  d e v e lo p e d  f rom  th e  

a t t e m p t  t o  o b t a i n  v a lu e  f r e e  a n a l y t i c a l  t o o l s ,  w h ich  w ou ld  

e n a b le  t h e  a n a l y s t  t o  a v o id  th e  p ro b le m  o f  h a v in g  t o  

i n c o r p o r a t e  i n  t h e  a n a l y s i s  h i s  -  o r  some o t h e r  p e r s o n s '  -  

v a lu e  judg e m e n ts  on th e  n o r m a t i v e  i s s u e  o f  e q u i t y .

However, a c l o s e r  i n s p e c t i o n  o f  t h e  a p p l i c a t i o n  o f  

t h i s  s t r i c t l y  d e f i n e d  c o s t - b e n e f i t  a n a l y s i s  r e v e a l s  t h a t  i t  

does e n t a i l  some i m p l i c i t  v a lu e  ju d g e m e n ts  c o n c e r n in g  

e q u i t y .  F i r s t ,  t h e  economic  e v a l u a t i o n  i s  based on t h e  

p r e f e r e n c e s  o f  i n d i v i d u a l s  as r e p r e s e n t e d  by t h e i r  

' w i l l i n g n e s s  t o  p a y ' ,  w h ich  a re  a f f e c t e d  by t h e i r  incomes so 

t h a t  g r e a t e r  w e ig h t  i s  t h e r e b y  g i v e n  t o  t h e  h i g h e r  income

(9 )  ( c o n t d .  f rom  p r e v i o u s  page)
D u r in g  th e  1970s,  t h e  b a la n c e  may have been r e d r e s s e d  
somewhat i n  f a v o u r  o f  t h e  e n v i r o n m e n t  as a r e s u l t  o f  
c e r t a i n  l e g i s l a t i o n  and ( i n t e r n a t i o n a l )  recom m e nd a t ion s  
[ e . g . ,  t h e  P o l l u t e r - P a y s  P r i n c i p l e ,  OECD ( 1 9 7 2 ) ]  and ,  o f  
p a r t i c u l a r  r e le v a n c e  t o  t h i s  s t u d y ,  t h e  p a s s in g  o f  t h e  
OECD recom m enda t ions  c o n c e r n in g  be ve ra ge  c o n t a i n e r s  [s e e  
OECD ( 1 9 7 8 ) ] .  These d i r e c t i v e s  meant t h a t  t h e r e  was 
th e n  p r e s s u r e  on th e  i n d u s t r i a l  b o d ie s  t o  d e m o n s t ra te  
t h a t  some p o l i c y  measure f o r  e n v i r o n m e n t a l  im p rovem en t  
s h o u ld  n o t  be im p le m e n te d .  The c u r r e n t  a d v e rs e  econom ic  
c o n d i t i o n s  mean t h a t  t h e  onus o f  p r o o f  has now moved 
back on t o  t h e  e n v i r o n m e n t a l  b o d ie s  t o  d e m o n s t ra te  t h a t  
an e n v i r o n m e n t a l  p rob le m  i s  s u f f i c i e n t l y  i m p o r t a n t  t o  
j u s t i f y  a c t i o n .
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g r o u p s .  The use o f  t h i s  c r i t e r i o n  i m p l i e s  t h a t  t h e  m a r g in a l

u t i l i t y  o f  income i s  deemed t o  be c o n s t a n t  f o r  a l l

i n d i v i d u a l s  and t h a t  th e  c u r r e n t  d i s t r i b u t i o n  o f  income i s

o p t i m a l .  T h is  l a t t e r  a s p e c t  i s  a l s o  i m p o r t a n t  s i n c e  th e

c u r r e n t  d i s t r i b u t i o n  o f  income a f f e c t s  th e  r e l a t i v e  m a rke t

p r i c e s  upon w h ich  the  e f f i c i e n c y  r e s u l t s  o f  th e  economic

approach  a re  b a sed .  Thus Haveman and W e isbrod  (1 97 5 ,  p . 46)

c o n c lu d e  t h a t ;

"As a consequence .  Judgements a b o u t  d e s i r a b i l i t y  o r  
a c c e p t a b i l i t y  o f  a l t e r n a t i v e  income d i s t r i b u t i o n a l  
p a t t e r n s  a re  c o n c e p t u a l l y  i n s e p a r a b l e  f rom e s t im a t e s  
o f  s o c i a l  b e n e f i t s . "

Second, t h e  p o t e n t i a l  p a r e to  im provem en t  t e s t  o f

c o n v e n t i o n a l  C o s t - B e n e f i t  A n a l y s i s  e n t a i l s  o n l y  h y p o t h e t i c a l

c o m p e n s a t io n .  I t  does n o t  n e c e s s a r i l y  i n v o l v e  a c t u a l

com pen sa t ion  o f  th e  l o s e r s  by t h e  b e n e f i c i a r i e s .  T h is

d e t r a c t s  from t h e  a n a l y t i c a l  n i c e t i e s  o f  t h e  e c o n o m ic a l l y

e f f i c i e n t  s o l u t i o n .  Thus Haveman and W e isbrod  (1975 )  argue

t h a t  an ' e f f i c i e n t '  p r o j e c t ,  w h ich  passes th e  p o t e n t i a l

p a r e to  im provem ent  t e s t ,  does n o t  unam b ig uo u s ly  i n c r e a s e

s o c i a l  w e l f a r e  u n le s s  th e  com pensa t ion  i s  a c t u a l l y  p a i d .

They go on to  p o i n t  o u t  t h a t  th e  payment o f  the  c o m pe n sa t io n

wou ld  be d i f f i c u l t  and a l s o  t h a t  t h e  a p p r o v a l  o f  a p r o j e c t  by

the  p o l i t i c a l  d e c i s i o n - m a k e r s  can depend s i g n i f i c a n t l y  upon

w he th e r  o r  n o t  com pensa t ion  i s  p a i d .  T h e r e f o r e ,  Haveman and

Weisbrod (1975 ,  p . 42) a d v o c a te  t h a t : -

" I n  s h o r t ,  an e x p l i c i t  d e c i s i o n  r e g a r d i n g  th e  
d e s i r a b i l i t y  o f  th e  income r e d i s t r i b u t i o n a l  e f f e c t s  
i s  r e q u i r e d  b e f o r e  a m e a n in g fu l  s t a t e m e n t  can be 
made ab ou t  th e  e f f e c t  o f  n e t  b e n e f i t s  on r e a l  
w e l f a r e . "
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The im p o r ta n c e  o f  d i s t r i b u t i o n a l  i s s u e s  to  

d e c i s i o n - m a k e r s  and th e  need t o  go beyond th e  e f f i c i e n c y  

c r i t e r i o n  and g i v e  e x p l i c i t  c o n s i d e r a t i o n  to  d i s t r i b u t i o n a l  

im p a c ts  a re  f u r t h e r  bo rne  o u t  by v a r i o u s  o t h e r  a u t h o r s  [ e . g . ,  

see Rawls ( 1 9 7 3 ) ,  P o r tn e y  ( 1 9 7 5 ) ,  Rowen ( 1 9 7 5 ) ] .

P o r tn e y  (1975)  p o i n t s  o u t  t h a t  t h e  d i s t r i b u t i o n a l  

a n o n y m i ty  o f  c o n v e n t i o n a l  C o s t - B e n e f i t  A n a l y s i s  may w e l l  have 

been one o f  t h e  re asons  f o r  p o l i t i c a l  d e c i s i o n - m a k i n g  

p r o c e d u r e s ,  such as r e f e r e n d a ,  b e in g  used i n s t e a d .

T h e r e f o r e ,  a number o f  methods have been p roposed  

f o r  th e  e x p l i c i t  i n c o r p o r a t i o n  o f  d i s t r i b u t i o n a l  

c o n s i d e r a t i o n s  i n t o  th e  a n a l y s i s .  These i n c l u d e :  L i t t l e ' s

p r o p o s a l  t h a t  a p r o j e c t  s h o u ld  have to  pass n o t  o n ly  th e  

H i c k s - K a l d o r  t e s t  b u t  a l s o  t h a t  i t  must im p ro v e  th e  

d i s t r i b u t i o n  o f  income [ L i t t l e  ( 1 9 5 7 ) ] ;  R aw ls '  m a x i -m in  

c r i t e r i o n  [R aw ls  ( 1 9 7 3 ) ] ;  t h e  p r o p o s a l  t h a t  t h e  r e s u l t s  o f  a 

c o s t - b e n e f i t  a n a l y s i s  s h o u ld  be p r e s e n te d  i n  a d i s a g g r e g a t e d  

f o r m a t  so t h a t  t h e  i n c i d e n c e  o f  a p r o j e c t  on v a r i o u s  income 

groups can be r e a d i l y  i d e n t i f i e d  [ e . g . ,  see Nash e t  a l

( 1 9 7 5 ) ] ;  and some a u t h o r s  have used i n f o r m a t i o n  on p a s t  

government  d e c i s i o n s  ( e . g . ,  m a r g in a l  income ta x  s c h e d u le s  o r  

governm en t  e x p e n d i t u r e s )  t o  d e r i v e  a s e t  o f  i m p l i e d  s o c i a l  

d i s t r i b u t i o n a l  w e ig h t s  wh ich  can th e n  be used w i t h  th e  

d i s a g g r e g a t e d  i n c i d e n c e  d a ta  to  d e te r m in e  a p r o j e c t ' s  im p a c ts  

on ' s o c i a l  w e l f a r e '  [ e . g . ,  see K r u t i l l a  and E c k s t e i n  ( 1 9 5 8 ) ,  

Haveman ( 1 9 6 5 ) ,  W e isb rod  ( 1 9 6 8 ) ] .  The v a r i o u s  p r o p o s a l s  do 

a l s o  have some l i m i t a t i o n s  and have been s u b je c t e d  to
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c r i t i c i s m .  In  p a r t i c u l a r ,  Nash e t  a l  (1 975 )  a re  s c e p t i c a l  o f  

t h e  t e c h n iq u e s  t h a t  d e r i v e  d i s t r i b u t i o n a l  w e ig h t s  f rom  

governm en t  d e c i s i o n s .

3 . 3  Methods adopted  to  v a lu e  e n v i r o n m e n t a l  im p a c ts  -
P r a c t i c a l  p rob lem s e n c o u n te r e d

The need f o r  more s u b s t a n t i v e  i n f o r m a t i o n  to  a id  th e  

p o l i t i c a l  d e c i s i o n - m a k e r s '  c o n s i d e r a t i o n  o f  an e n v i r o n m e n t a l  

i s s u e  has meant t h a t  a number o f  methods have been ad op ted  to  

assess e n v i r o n m e n t a l  im p a c t s .  These methods i n c l u d e :  

p h y s i c a l  im p a c t  s t u d i e s ;  consumer s u r v e y s ;  m a rke t  based 

s t u d i e s ;  house p r i c e  d e p r e c i a t i o n  -  o r  h e d o n ic  p r i c i n g  -  

s t u d i e s ;  t r a v e l  c o s t s  m ode ls ;  and t h e  use o f  t h e

assessments  o f  e x p e r t s  and th e  o f f i c i a l  a u t h o r i t i e s .  In

t h e i r  a p p l i c a t i o n ,  some i m p o r t a n t  p r a c t i c a l  d i f f i c u l t i e s  have 

been e n c o u n te re d  wh ich  e f f e c t i v e l y  h i g h l i g h t  the  complex 

p rob lem s o f  v a l u i n g  e n v i r o n m e n t a l  im p a c t s .

3 . 3 . 1  P h y s i c a l  measures o f  p o l l u t i o n  damage

P h y s i c a l  measures a re  a fu n d a m e n ta l  b u i l d i n g  b l o c k  

f o r  the  economic e v a l u a t i o n  o f  p o l l u t i o n  damage. However,  

t h e r e  i s  a l a c k  o f  d a ta  on t h e  l e v e l s  o f  p o l l u t a n t s  i n  th e  

e n v i ro n m e n t  and on th e  v a r i o u s  p h y s i c a l  i n d i c a t o r s  o f  

e n v i r o n m e n t a l  q u a l i t y .

W a l t e r s  (1975)  r e v ie w s  th e  v a r i o u s  p o s s i b l e  measures 

f o r  n o is e  and shows t h a t  t h e r e  i s  some c o n t r o v e r s y  o v e r  wh ich  

o f  th e s e  measures g i v e s  t h e  b e s t  i n d e x  f o r  th e  d i s t u r b a n c e  

caused by a i r c r a f t  n o i s e .

T u rn e r  (1977)  shows t h a t  t h e r e  a re  a number o f  

a l t e r n a t i v e  i n d i c a t o r s  o f  w a te r  q u a l i t y  t h a t  a re  r e l e v a n t  f o r

-  77 -



d i f f e r e n t  a s p e c t s  o f  r e c r e a t i o n .  He p o i n t s  o u t  t h a t  w a te r  

q u a l i t y  measures a re  o f t e n  s e l e c t e d  more on th e  p r a g m a t i c

b a s i s  o f  w h e th e r  h a rd  s c i e n t i f i c  d a ta  a re  a v a i l a b l e  t o  e n a b le  

t h e i r  use i n  p r a c t i c e  r a t h e r  th a n  w h e th e r  th e y  g i v e  a

t h e o r e t i c a l l y  p e r f e c t  i n d i c a t o r  o f  t h e  p e r c e i v e d  im p a c t  o f  

th e  p o l l u t i o n  upon consum ers .

In  a d d i t i o n ,  t h e r e  i s  i n s u f f i c i e n t  know ledge  a b o u t  

th e  e f f e c t s  o f  a p o l l u t a n t  on th e  ecosys tem  and th e  p h y s i c a l

im p a c ts  o f  e n v i r o n m e n t a l  changes on humans ( e . g . ,  e f f e c t s  on 

m o r b i d i t y  and m o r t a l i t y  r a t e s ) .  M u l t i p l e  r e g r e s s io n

a n a ly s e s ,  e p i s o d i c ,  e p i d e m i o l o g i c a l  and l a b o r a t o r y  s t u d i e s  

have been u n d e r ta k e n  t o  d e v e lo p  some d o s e - re s p o n s e  

r e l a t i o n s h i p s  f o r  t h e  e f f e c t s  o f  p o l l u t a n t s  on h u m a n s ^ ^ ^ ) .  

However,  t h e r e  i s  much c o n t r o v e r s y  o v e r  t h e  d i f f e r e n t  

s t u d i e s *  r e s u l t s .  F u r t h e r m o r e ,  most  o f  th e s e  s t u d i e s  r e l a t e

t o  th e  U n i t e d  S t a t e s  and may n o t  be a p p r o p r i a t e  f o r  o t h e r  

a rea s  where th e  c o n d i t i o n s  a re  d i f f e r e n t .  D i f f e r e n c e s  i n  th e

m e t e r e o l o g i c a l  and t o p o g r a p h i c a l  c o n d i t i o n s  may le a d  t o  

d i f f e r e n c e s  i n  t h e  a m b ie n t  c o n c e n t r a t i o n  l e v e l s  o f  a

p o l l u t a n t  i n  t h e  e n v i ro n m e n t  and t h e  p h y s i c a l  damages o f  a 

p o l l u t a n t  w i l l  be g r e a t e r  a t  h i g h e r  am b ien t  c o n c e n t r a t i o n

l e v e l s .  I n  a d d i t i o n ,  t h e  p h y s i c a l  im p a c ts  o f  t h e  p o l l u t a n t  

w i l l  be a f f e c t e d  by v a r i a t i o n s  i n  t h e  t y p e  and number o f

p l a n t  and human l i f e  and a l s o  t h e  l e v e l s  o f  o t h e r  p o l l u t a n t s  

i n  t h e  a f f e c t e d  a r e a .  T h e r e f o r e  i t  i s  i d e a l l y  n e c e s s a ry  t o

(1 0 )  F u r t h e r  d e t a i l s  on th e  m e thods ,  r e s u l t s  and l i m i t a t i o n s  
o f  such s t u d i e s  a re  g i v e n  i n  Lave and S e s k in  ( 1 9 7 7 ) ,  
Freeman ( 1 9 7 9 a , b ) ,  OECD ( 1 9 8 3 ) .
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u n d e r ta k e  a s p e c i f i c  p h y s i c a l  im p a c t  s tu d y  f o r  each

p a r t i c u l a r  s i t u a t i o n  o r ,  i f  t h i s  i s  n o t  f e a s i b l e ,  t o  e x e r c i s e

c o n s i d e r a b l e  c a u t i o n  i n  a p p l y i n g  t h e  r e s u l t s  o f  o t h e r  s t u d i e s

t o  a d i f f e r e n t  s i t u a t i o n .

C o n s e q u e n t l y ,  t h e r e  i s  a need f o r  more and b e t t e r

i n f o r m a t i o n  on th e  p h y s i c a l  damage f u n c t i o n s  f o r  the

p o l l u t a n t ( s ) .  Thus Freeman (1979 a)  s t a t e s  t h a t  t h e  c u r r e n t

l a c k  o f  knowledge on these  p h y s i c a l  r e l a t i o n s h i p s  may, i n

some c a s e s ,  be a m a jo r  b a r r i e r  to  t h e  economic  e v a l u a t i o n  o f

e n v i r o n m e n t a l  damages. Pearce  (1976b ,  p . 7) p o i n t s  o u t  t h a t :

" W h i le  t h e  l i t e r a t u r e  on d o s e - re s p o n s e  r e l a t i o n s h i p s  
i s  immense, i t  re m a in s  th e  case t h a t ,  a lm o s t  w i t h o u t  
e x c e p t i o n ,  we know l i t t l e  o f  t h e  e x a c t  l i n k a g e s
between p o l l u t i o n  and p h y s i c a l  r e s p o n s e ...............
A c c o r d i n g l y ,  t h e r e  i s  e v e ry  a rgum ent  f o r  im p r o v in g  
th e  s t a t e  o f  ou r  p h y s i c a l  k n o w le d g e . "

3 . 3 . 2  Consumer s u rv e y s

Surveys  o f  con sum e rs '  p r e f e r e n c e s  p r o v i d e  a

p o t e n t i a l l y  u s e f u l  and d i r e c t  way o f  a s c e r t a i n i n g  th e  v a lu e

t h a t  s o c i e t y  p la c e s  upon an e n v i r o n m e n t a l  i s s u e .  T h e r e f o r e ,

consumer s u rv e y  te c h n iq u e s  have been e x t e n s i v e l y  s t u d i e d  and

ad op ted  [ e . g . ,  see R a n d a l l  e t  a l  ( 1 9 7 4 ) ,  B r o o k s h i r e  e t  a l

( 1 9 7 6 ) ,  B r o o k s h i r e  e t  a l  ( 1 9 7 9 ) ,  Rowe e t  a l  ( 1 9 8 0 ) ] .

The s u r v e y s  can ta k e  th e  fo rm  o f  q u e s t i o n s  r e q u i r i n g

a s t r a i g h t f o r w a r d  y e s /n o  r e p l y .  However,  such q u e s t i o n s  can

l i m i t  t h e  o p t i o n s  on wh ich  th e  consumer i s  a b le  to  s t a t e  h i s

p r e f e r e n c e  and do n o t  r e v e a l  the  i n t e n s i t y  o f  th e  consum ers '

p r e f e r e n c e s .  T h e r e f o r e ,  some s u r v e y s  have a l s o  i n c o r p o r a t e d

a s c a le  o f  w e ig h ts  f o r  th e  consum ers '  p r e f e r e n c e s  o r  a

r a n k i n g  o f  t h e i r  p r e f e r e n c e s  f o r  t h e  e n v i r o n m e n t a l  im p a c ts  i n
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q u e s t i o n  i n  r e l a t i o n  to  o t h e r  i s s u e s .  I n  acco rdance  w i t h  th e  

econom ic  app roach  o u t l i n e d  e a r l i e r ,  some s u r v e y s  have a l s o  

a t t e m p te d  to  a s c e r t a i n  d i r e c t l y  t h e  c o n s u m e rs ’ w i l l i n g n e s s  to  

pay .

However,  t h e  p e r fo rm a n c e  o f  consumer s u rv e y s  can 

r a i s e  a number o f  p ro b le m s .  Two ax ioms o f  economic t h e o r y  

r e l a t i n g  t o  consumer s o v e r e i g n t y  a r e  t h a t  consumers have w e l l  

d e f i n e d  p r e f e r e n c e s  and t h a t  th e y  have th e  n e c e s s a ry  

i n f o r m a t i o n  on wh ich  to  fo rm  th e s e  p r e f e r e n c e s .  However,  

many consumers may n o t  have p r e d e te r m in e d  p r e f e r e n c e s  

c o n c e r n in g  t h e  e n v i r o n m e n t a l  i s s u e  i n  q u e s t i o n .  F u r t h e r m o r e ,  

i t  i s  d o u b t f u l  w he the r  a l l  o f  the  consumers s u r v e y e d  have 

s u f f i c i e n t  i n f o r m a t i o n  to  be a b le  to  comprehend th e  

e n v i r o n m e n t a l  i s s u e  (and a l l  i t s  r a m i f i c a t i o n s )  wh ich  may l i e  

o u t s i d e  t h e i r  no rm a l  p e r c e i v e d  h o r i z o n s .  Hence, many o f  t h e  

q u e s t i o n s  may appea r  h y p o t h e t i c a l .  T h e r e f o r e ,  the  consumers 

may f i n d  i t  d i f f i c u l t  t o  g i v e  an an sw e r .  I t  i s  p a r t i c u l a r l y  

d o u b t f u l  w h e th e r  consumers a re  a b le  o r  w i l l i n g  to  c o n c e iv e  

and s t a t e  a m one ta ry  sum t h a t  t h e y  a re  -  o r  wou ld  be -  

' w i l l i n g  to  p a y '  f o r  the  e n v i r o n m e n t a l  im p a c ts  under  r e v i e w .  

Consumers r e s e n t  b e in g  asked to  g i v e  a m one ta ry  w i l l i n g n e s s  

to  pay f i g u r e  f o r  an e n v i r o n m e n t a l  i s s u e  ( e . g . ,  freedom from 

n o i s e )  w h ich  th e y  r e g a r d  as a ' n a t u r a l  r i g h t ' .  C o n s e q u e n t l y ,  

many consumers r e f u s e  to  answer such q u e s t i o n s  [ s e e  O l l e r h e a d

(1 9 7 3 ) ,  Pearce and Edwards ( 1 9 7 9 ) ,  SEDES ( 1 9 8 0 ) ,  OECD ( 1 9 8 3 ) ]

Freeman (1979a)  has emphasized th e  im p o r ta n c e  o f  

d e s i g n i n g  a s u r v e y  so as to  e n s u re  t h a t  consumers p a r t i c i p a t e  

in  the  s u rv e y  and p r o v i d e  a c c u r a t e  i n f o r m a t i o n . '  R a n d a l l
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e t  a l  (1974 )  a l s o  s t a t e d  t h a t  th e  q u e s t i o n s  i n c l u d e d  i n  t h e i r  

s u r v e y  had to  be r e s t r i c t e d  on a c c o u n t  o f  t h e  con sum ers '  

l i m i t e d  p a t i e n c e  and d e s i r e  to  p a r t i c i p a t e  i n  s u r v e y s .

M o re o v e r ,  t h e r e  a re  f i v e  f a c t o r s  t h a t  can l i m i t  t h e  

a c c u r a c y  and r e le v a n c e  o f  th e  co n su m e rs '  r e p l i e s  to  the  

q u e s t i o n s ,  and can c r e a te  p rob lem s  f o r  t h e  i n t e r p r e t a t i o n  o f  

th e  r e s u l t s  g e n e r a te d  by the  s u r v e y s .  The f i r s t  f a c t o r  i s  

t h e  need to  e n s u re  t h a t  t h e  s u r v e y  i s  j u s t  p i c k i n g  up t h e  

r e s p o n d e n t s '  p r e f e r e n c e s  c o n c e r n in g  th e  e n v i r o n m e n t a l  i s s u e  

under  r e v ie w  and n o t  some o t h e r  a s p e c t .  Thus R a n d a l l  e t  a l  

(1 9 74 )  n o te  t h a t  t h e  v a l u a t i o n s  g i v e n  by re s p o n d e n ts  may be 

a f f e c t e d  b y ,  and hence r e f l e c t  t h e i r  a t t i t u d e s  t o w a r d s ,  t h e  

method o f  payment p o s t u l a t e d  i n  th e  s u r v e y  ( e . g . ,  an a v e r s i o n  

to  p a y in g  t a x e s ) .  The second c o n c e rn s  th e  im p o r ta n c e  o f  

a s c e r t a i n i n g  how th e  r e s p o n d e n t  has i n t e r p r e t e d  th e  q u e s t i o n  

so as to  e n s u re  t h a t  any p o s s i b l e  b ia s e s  can be i d e n t i f i e d  

and a l l o w e d  f o r .  The r e s p o n d e n t s '  p rob lem s  ove r  

u n d e r s t a n d in g  t h e  ( h y p o t h e t i c a l )  q u e s t i o n s  can le a d  to  t h e i r  

m i s i n t e r p r e t i n g  th e s e  q u e s t i o n s  and hence g i v i n g  i n a c c u r a t e  

and i n c o n s i s t e n t  r e p l i e s .  R id k e r  (1967 )  c i t e s  an i n s t a n c e  

where t h i s  o c c u r r e d .  The q u e s t i o n s  i n  some s t u d i e s  c o n t a i n  

c e r t a i n  a m b i g u i t i e s .  Thus Mishan (1 970 )  c r i t i c s e s  t h e  

R o s k i l l  C o m m is s io n 's  use o f  q u e s t i o n s  abou t  the  con sum e rs '  

v a l u a t i o n  o f  t h e  com pen sa t ion  r e q u i r e d  i f  t h e y  had t o  move to  

a n o th e r  a r e a ,  on th e  g rounds t h a t  th e  e x t e n t  o f  the  move was 

n o t  s p e c i f i e d .  In  one s tu d y  [Langdon  ( 1 9 7 8 ) ] ,  t h e  q u e s t i o n s  

were d e l i b e r a t e l y  ph rased  a m b ig u o u s ly  i n  te rms o f  'w h a t  i t  i s
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w o r t h *  t o  re d u c e  t r a f f i c  n o i s e .  T h is  was c o n s id e r e d  to  be 

n e u t r a l  be tween th e  com pensa t ion  and w i l l i n g n e s s  to  pay 

a p p roache s  and was de s ign e d  to  a v o id  th e  p rob lem  o f  

r e s e n t m e n t  and n o n - re s p o n s e  to  q u e s t i o n s  c o n c e r n in g  n a t u r a l  

r i g h t s .  However,  t h i s  p ro c e d u re  i s  s t i l l  s u b j e c t  to  th e  

p rob le m  o f  'how n e u t r a l '  were th e  q u e s t i o n s ?  and how were 

th e y  i n t e r p r e t e d  by th e  re s p o n d e n ts ?

A t h i r d  and i m p o r t a n t  f a c t o r  i s  th e  i d e n t i f i c a t i o n  

o f  th e  l e v e l  and th e  p a r t i c u l a r  c h a r a c t e r i s t i c s  o f  th e  

e n v i r o n m e n t a l  im p a c ts  t h a t  t h e  re s p o n d e n ts  a re  v a l u i n g .  T h is  

p rob lem  i s  e x a c e r b a te d  by th e  s u b j e c t i v e  n a t u r e  o f  

i n d i v i d u a l s '  p e r c e p t i o n s  o f  e n v i r o n m e n t a l  im p a c ts .

F o u r t h ,  the  consumers a re  l i k e l y  to  be b ia s e d  by th e  

i n f o r m a t i o n  g iv e n  d u r i n g  t h e  i n t e r v i e w  and by t h e  manner in  

wh ich  th e  q u e s t i o n  i s  p h ra s e d .  Thaye r  (1981 )  r e p o r t s  t h a t  a 

s tu d y  by Rowe e t  a l  (1980)  r e v e a le d  t h a t  th e  i n f o r m a t i o n  

g i v e n  has a s i g n i f i c a n t  e f f e c t  upon th e  v a l u a t i o n s  e x p re s s e d  

by r e s p o n d e n t s .  Freeman (1979a)  comments t h a t  s u r v e y s ,  w h ich  

d e r i v e  w i l l i n g n e s s  to  pay e s t im a t e s  by a s e r i e s  o f  i t e r a t i v e  

q u e s t i o n s  o f  w h e th e r  a c e r t a i n  v a lu e  i s  too  h ig h  or  too  lo w ,  

are  s u b j e c t  t o  th e  p rob lem  o f  s t a r t i n g  p o i n t  b i a s .  However,  

Thayer  (1 981 )  found  no e v id e n c e  o f  any s t a r t i n g  p o i n t  b i a s  i n  

h i s  s t u d y .

The f i f t h  p o s s i b l e  l i m i t a t i o n  o f  consumer s u rv e y s  

conce rn s  th e  p rob lem  o f  s t r a t e g i c  a n s w e r in g  to  q u e s t i o n s  

a b ou t  w i l l i n g n e s s  to  pay (WTP) on t h e  p a r t  o f  consumers 

a c t i n g  as ' f r e e  r i d e r s '  i n  the  c o l l e c t i v e  d e c i s i o n  on t h e
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p r o j e c t  [see  Samuelson ( 1 9 5 4 ) ,  Bohm ( 1 9 7 2 ) ] .  Thus, i f  these  

' f r e e  r i d e r '  consumers t h o u g h t  t h a t  th e y  would  have t o  pay a 

sum e q u a l  t o  t h e i r  WTP f i g u r e ,  the n  t h i s  i n t r o d u c e s  an 

i n c e n t i v e  f o r  them to  u n d e r s t a t e  t h e i r  w i l l i n g n e s s  t o  pay .  

W h i l e ,  i f  th e y  t h i n k  t h a t  th e y  p e r s o n a l l y  m ig h t  no t  have to  

pay th e  c o s t s  o f  t h e  ( l o c a l )  p r o j e c t  w h ic h ,  f o r  exam p le ,  

m ig h t  be bo rne  by n a t i o n a l  t a x p a y e r s ,  th e n  t h e r e  may be a 

ten dency  f o r  them to  o v e r s t a t e  t h e i r  p r e f e r e n c e s .  The 

d i r e c t i o n  and s i g n i f i c a n c e  o f  t h i s  b ia s  w i l l  depend upon t h e  

s o u rce  from w h ich  th e  p r o j e c t  w i l l  be f i n a n c e d ,  the  

r e s p o n d e n t s '  im p r e s s io n  on t h i s  m a t t e r  and t h e  e f f e c t  t h a t  

t h i s  has on t h e i r  r e p l i e s .  I n  r e l a t i o n  to  t h i s  p o i n t ,  th e  

s u rv e y  s h o u ld  be a t t e m p t i n g  t o  a s c e r t a i n  th e  consum ers '  

w i l l i n g n e s s  t o  pay f o r  t h e  p r o j e c t  i n d e p e n d e n t l y  o f  t h e  

f i n a n c i n g  o f  t h e  p r o j e c t .  When th e  f i n a l  d e c i s i o n  i s  made on 

th e  p r o j e c t ,  t h e  summary WTP f i g u r e  w i l l  be compared w i t h  th e  

c o s t s  and th e  methods o f  f i n a n c i n g  t h e  p r o j e c t .  T h e r e f o r e ,  

t h e  i n f o r m a t i o n  and q u e s t i o n s  i n  t h e  s u rv e y  s h o u ld  be 

d e s ign e d  and p re s e n te d  t o  e n su re  t h a t  th e  consumers o n l y  

c o n s id e r  t h e  b e n e f i t s  a s p e c ts  and g i v e  a WTP f i g u r e  t h a t  i s  

i n d e p e n d e n t  o f  t h e  f i n a n c i n g  o f  t h e  p r o j e c t .

Thayer  (1981)  r e v ie w s  th e  r e c e n t  e v id e n c e  c o n c e r n in g  

th e  p rob lem  o f  s t r a t e g i c  a n s w e r in g  and c o n c lu d e s  t h a t  

s t r a t e g i c  b e h a v io u r  can be a v o id e d  by sound q u e s t i o n n a i r e  

d e s ig n  and t h a t  s i g n i f i c a n t  p rob le m s  o f  s t r a t e g i c  a n s w e r in g  

do n o t  appear  t o  have been e n c o u n te re d  i n  r e c e n t  s t u d i e s .
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I t  i s  a p p a r e n t  t h a t  t h i s  l i m i t a t i o n  and a l s o  th e  

o t h e r  l i m i t a t i o n s  c o u ld  s a t i s f a c t o r i l y  be overcome by 

im provem en ts  i n  th e  d e s ig n  and e x e c u t i o n  o f  th e  s u r v e y .

For  exam p le ,  more e l a b o r a t e  consumer s u rv e y  

t e c h n iq u e s  have been d e v e lo p e d  w h ich  i n c o r p o r a t e  th e  use o f  

v i s u a l  a id s  t o  p r o v i d e  t h e  re s p o n d e n t  w i t h  more i n f o r m a t i o n  

and a more r e a l i s t i c  awareness o f  t h e  s u b j e c t s  on w h ic h  th e y  

a re  b e in g  q u e s t i o n e d  [ e . g . ,  see H o i n v i l l e  (1 9 71 ,  1 9 7 5 ) ] .

The s u rv e y  i s  d e s ig n e d  so t h a t  t h e  re s p o n d e n t  p la y s  i t  as a 

game and th e  q u e s t i o n n a i r e  i s  f ramed i n  an i t e r a t i v e  manner. 

I n  t h i s  way, t h e  s u rv e y  e l i c i t s  t h e  consum ers '  o p i n i o n s  and 

p r e f e r e n c e s  on t h e  a c t u a l  i s s u e s  u n de r  r e v i e w .  I n  some 

s t u d i e s  [ e . g . ,  H o i n v i l l e  ( 1 9 7 1 ) ] ,  m one ta ry  w i l l i n g n e s s  t o  pay 

v a lu e s  have been d e r i v e d  f rom  th e  con sum ers '  r e l a t i v e  

p r e f e r e n c e s  f o r  th e  e n v i r o n m e n t a l  b e n e f i t  i n  c o m pa r iso n  w i t h  

an i t e m  w i t h  a m oneta ry  d im e n s io n  ( e . g . ,  s a v in g s  i n  j o u r n e y  

c o s t s ,  f a r e s ,  e t c . ) .  F u r t h e r m o r e ,  consumer s u r v e y s  have been 

e x t e n s i v e l y  used r e c e n t l y  i n  t h e  ' b i d d i n g  games' s t u d i e s  

w h ich  have been p e r fo rm e d  f o r  m a jo r  e n v i r o n m e n t a l  im p a c ts  and 

i s s u e s  ( e . g .  see B r o o k s h i r e  e t  a l  (1 9 76 ,  1 9 7 9 ) ,  Thayer  

( 1 9 8 1 ) ) .

I t  appears  t h a t ,  where t h e  main p o s s i b l e  p i t f a l l s  

and l i m i t a t i o n s  h i g h l i g h t e d  e a r l i e r  a re  overcome t h r o u g h  a 

sound o r g a n i s a t i o n  and p e r fo rm a n c e  o f  t h e  s u r v e y ,  th e n  such

(1 1 )  However,  i t  i s  i m p o r t a n t  t o  n o te  th e  p o s s i b l e  c o n f l i c t s  
t h a t  c o u ld  a r i s e  f rom  th e  r e s o l u t i o n  o f  th e  v a r i o u s  
l i m i t a t i o n s .  For  exam p le ,  t h e  p r o v i s i o n  o f  more 
i n f o r m a t i o n  c o u ld  re d uce  th e  h y p o t h e t i c a l  n a t u r e  o f  the  
q u e s t i o n s  b u t ,  u n le s s  t h i s  i n f o r m a t i o n  was c a r e f u l l y  
p r e s e n te d ,  i t  c o u ld  b i a s  th e  r e s p o n d e n t .
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t h o r o u g h  consumer s u r v e y s  c o u ld  p r o v i d e  th e  most v a l u a b l e  o f

th e  v a r i o u s  methods o f  v a l u i n g  e n v i r o n m e n t a l  im p a c t s .  Thus

P earce  and Edwards (1 9 79 ,  p. 217) c o n c lu d e  t h a t :  -

" D i r e c t  q u e s t i o n s  a b o u t  ' W i l l i n g n e s s  t o  Pay '  a re  
p o s s i b l e ,  and w h i l e  t h e r e  a re  numerous p rob le m s  to  
ove rcom e,  i t  seems more l i k e l y  t h a t  u s e a b le  r e s u l t s  
w i l l  emerge f rom s u rv e y s  r a t h e r  th a n  f rom models 
w i t h  t h e o r e t i c a l l y  unsound b a s e s " .

N e v e r t h e l e s s ,  t h e s e  more e l a b o r a t e  t e c h n iq u e s  a re  

s t i l l  s u b j e c t  t o  and i n  f a c t  e x a c e r b a te  one f i n a l  and 

im p o r t a n t  p ro b le m  w i t h  consumer s u r v e y s .  T h i s  i s  t h e  c o s t s  

i n v o l v e d  i n  u n d e r t a k i n g  s u f f i c i e n t  i n - d e p t h  i n d i v i d u a l  

i n t e r v i e w s  to  e n s u re  t h a t  t h e  s u r v e y  can y i e l d  r e p r e s e n t a t i v e

and v a l i d  r e s u l t s .  I n  many c a s e s ,  a l a c k  o f  r e s o u r c e s  may 

p r e c lu d e  t h e  p o s s i b i l i t y  o f  a d o p t i n g  t h i s  p o t e n t i a l l y  

v a l u a b l e  t e c h n i q u e .

3 . 3 . 3  M a rk e t  Based S t u d ie s

E s t im a te s  o f  consum ers '  v a l u a t i o n  o f  an 

e n v i r o n m e n t a l  good c o u ld  be d e r i v e d  f rom  s t u d i e s  o f  m a rke t  

b e h a v io u r .  T h is  i s  based upon t h e  p rem ise  t h a t  consum ers '  

a c t u a l  e x p e n d i t u r e s  r e v e a l  t h e i r  p r e f e r e n c e s  and t h a t  

" A c t i o n s  speak l o u d e r  and c l e a r e r  th a n  w o r d s " .  Thus 

consum ers '  e x p e n d i t u r e s  on measures t o  re duce  th e  im p a c t  upon 

them o f  an e n v i r o n m e n t a l  p rob lem  c o u ld  be ex p e c te d  t o  y i e l d  a 

(min imum) e s t im a t e  f o r  t h e i r  v a l u a t i o n  o f  th e  e n v i r o n m e n t a l

p ro b le m .  P ro m in e n t  examples o f  ab a tem en t  e x p e n d i t u r e s  a re  

th e  i n s t a l l a t i o n  o f  d o u b l e - g l a z i n g  and th e  c l e a n i n g /  

r e p a i n t i n g  o f  m a t e r i a l s  and b u i l d i n g s .
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However,  t h e r e  a re  f i v e  m a jo r  p rob lem s  w i t h  th e  

m a rke t  based a p p ro a c h .  F i r s t l y ,  r e d u c t i o n  o f  t h e  im p a c t  o f  

t h e  e n v i r o n m e n t a l  p o l l u t a n t  may n o t  be t h e  s o le  f u n c t i o n  o f  

t h e  aba tem en t  e x p e n d i t u r e .  Thus d o u b l e - g l a z i n g  may be 

i n s t a l l e d  t o  c u t  h e a t i n g  c o s t s  as w e l l  as t o  re d uce  th e  

im p a c t  o f  t r a f f i c  n o i s e .  T h is  l i m i t s  t h e  a b i l i t y  o f  

aba tem en t  e x p e n d i t u r e s  to  g i v e  u s e f u l  measures o f  th e  

v a l u a t i o n  o f  a p a r t i c u l a r  e n v i r o n m e n t a l  p ro b le m .

S e c o n d ly ,  t h e  h o u s e h o l d e r s ’ aba tem en t  a c t i v i t y  may 

n o t  be a p e r f e c t  s u b s t i t u t e  f o r  t h e  absence o f  an 

e n v i r o n m e n t a l  p rob lem  and may n o t  p e r f e c t l y  r e s t o r e  t h e i r  

w e l f a r e  to  t h e  l e v e l  o f  th e  o r i g i n a l  p o l l u t e d  s i t u a t i o n .

Fo r  i n s t a n c e ,  t h e  i n s t a l l a t i o n  o f  d o u b le  g l a z i n g  may re du ce  

th e  l e v e l  o f  t h e  n o is e  i n s i d e  th e  house b u t  w i l l  s t i l l  mean 

t h a t  th e  h o u s e h o ld e r  s u f f e r s  th e  unaba ted  n o is e  l e v e l s  when 

he opens t h e  window o r  s i t s  i n  t h e  g a rd e n .  Thus t h e r e  w i l l  

s t i l l  be r e s i d u a l  im p a c ts  w h ich  must a l s o  be ta k e n  i n t o  

a c c o u n t .

A t h i r d  p rob lem  a r i s e s  s i n c e  th e  consum ers '  

e x p e n d i t u r e  on aba tem en t  t e c h n iq u e s  may o n l y  r e p r e s e n t  a 

minimum e s t i m a t e  o f  t h e i r  w i l l i n g n e s s  t o  pay f o r  a r e d u c t i o n  

i n  an e n v i r o n m e n t a l  p rob lem  on a c c o u n t  o f  t h e  e x i s t e n c e  o f  

any consum ers '  s u r p l u s  e le m e n t  w h ich  s h o u ld  a l s o  be i n c l u d e d .

F o u r t h l y ,  t h e  a b i l i t y  o f  h o u s e h o ld e rs  t o  i n s t a l l  t h e  

abatement  equ ipm en t  may be l i m i t e d  by v a r i o u s  f a c t o r s ,  i n  

p a r t i c u l a r  t h e i r  incom e.  C o n s e q u e n t l y ,  m a rke t  based measures 

w i l l  be r e f l e c t i n g  a b i l i t y  t o  pay as w e l l  as w i l l i n g n e s s  t o  

pay so t h a t  t h e i r  use r a i s e s  some d i s t r i b u t i o n a l  p r o b le m s .
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The f i f t h  p rob lem  c o n ce rn s  th e  l i m i t e d  c a p a b i l i t y  o f  

t h e  m a rk e t -b a s e d  app roach  t o  p r o v i d e  a v a l u a t i o n  o f  c e r t a i n  

e n v i r o n m e n t a l  im p a c ts  where th e  consumers do no t  have f u l l  

i n f o r m a t i o n  on th e  n a t u r e  and e x t e n t  o f  t h e  e n v i r o n m e n t a l  

p ro b le m  and where t h e r e  i s  a l a c k  o f  i n t e r a c t i o n  between th e  

demand f o r  an e n v i r o n m e n t a l  good and th e  m arke t  demand f o r  

p r i v a t e  goods .  I n  th e s e  c i r c u m s t a n c e s ,  t h e r e  i s  no t  a 

m a rk e ta b le  commodity  w h ich  can r e p r e s e n t  a s u r r o g a t e  

i n d i c a t o r  f o r  t h e  e n v i r o n m e n t a l  i m p a c t s .  Thus,  Freeman 

(1979a)  s t a t e s  t h a t  v a l u a t i o n s  o f  n o n - u s e r  e n v i r o n m e n t a l  

b e n e f i t s ,  such as o p t i o n  v a l u e ,  p r e s e r v a t i o n  v a l u e ,  e t c . ,  

can no t  be i n f e r r e d  from m a rk e t -b a s e d  s t u d i e s .

M o re o v e r ,  R id k e r  (1967 )  and P e s k in  and S e s k in  (1975)  

p o i n t  o u t  t h a t ,  i n  p r a c t i c e ,  i t  i s  d i f f i c u l t  t o  o b t a i n  good 

d a ta  on aba tem en t  e x p e n d i t u r e s ,  e s p e c i a l l y  t h o s e  u n d e r ta k e n  

by h o u s e h o ld s ,  l e t  a lo n e  t o  be a b le  t o  s e p a r a te  and s i n g l e  

o u t  t h e  e f f e c t  o f  p o l l u t i o n  from th e  o t h e r  d e t e r m in a n t s  o f  

aba temen t  e x p e n d i t u r e s .

R id k e r  (1967)  i n d i c a t e s  t h a t  t h i s  l a t t e r  a s p e c t  

wou ld  e n t a i l  t h e  p e r fo rm a n c e  o f  an o p i n i o n  s u r v e y  o f  

h o u s e h o ld e rs  w h ich  wou ld  have t o  i n c l u d e  s o p h i s t i c a t e d  

q u e s t i o n s  a b o u t  t h e i r  aba tem en t  e x p e n d i t u r e s  and wh ich  wou ld

r e q u i r e  c o n s i d e r a b l e  t im e  and money. P e s k in  and S e sk in  

(1 975 ,  p . 12) c o n c lu d e  t h a t : -

"However ,  t h e  a n a l y s t  s h o u ld  be aware o f  a p r a c t i c a l  
d i f f i c u l t y  w i t h  t h i s  a p p ro a c h .  I d e n t i f y i n g  th o s e  
e x p e n d i t u r e s  wh ich  a re  t r u l y  d e f e n s i v e  i s  seldom an 
easy t a s k .  Fo r  exam p le ,  t o  d e te rm in e  t h e  e x t e n t  to  
w h ic h  home a i r  c o n d i t i o n i n g  r e p r e s e n t s  a de fense  
a g a i n s t  p o l l u t e d  a i r  v e r s u s  a d e fen ce  a g a i n s t  
h u m i d i t y  and h ig h  t e m p e r a tu r e s  wou ld  r e q u i r e  
know ledge ab o u t  t h e  m o t iv e s  b e h in d  each pu rcha se  o f  
an a i r  c o n d i t i o n e r .  U n f o r t u n a t e l y  t h i s  t y p e  o f  
i n f o r m a t i o n  i s  r a r e l y  a v a i l a b l e  t o  th e  a n a l y s t . "

-  87 -



R id k e r  (1967 )  a l s o  r e p o r t s  t h e  r e s u l t s  o f  i n t e r -  and 

i n t r a - u r b a n  s t u d i e s  w h ich  r e v e a le d  no p o s i t i v e  c o r r e l a t i o n

between a i r  p o l l u t i o n  l e v e l s  and c l e a n i n g  e x p e n d i t u r e s .

Th e re  a re  f o u r  p o s s i b l e  c o n c l u s i o n s  t h a t  can be drawn from

t h i s  f i n d i n g .  F i r s t ,  t h a t  t h e  p o l l u t i o n  does n o t  have any 

e f f e c t  upon th e  w e l f a r e  o f  th e  h o u s e h o ld e r s .  Second, t h a t

aba tem en t  e x p e n d i t u r e s  a re  p o o r  i n d i c a t o r s  o f  t h e  im p a c t  o f  

p o l l u t i o n  on h o u s e h o ld e r s '  w e l f a r e .  T h i r d ,  t h a t  the

aba temen t  e x p e n d i t u r e  s t u d i e s  have some i m p o r t a n t  

d e f i c i e n c i e s  and l i m i t a t i o n s .  A f o u r t h  p o s s i b l e  c o n c lu s io n

i s  t h a t  th e  e l a s t i c i t y  o f  demand f o r  c l e a n l i n e s s  i s  e q u a l  t o  

u n i t y .  T h is  a s p e c t  was r a i s e d  by Watson and Jaksch  (1982)

who show t h a t  t h e  e f f e c t s  o f  an im provem en t  i n  a i r  q u a l i t y  on 

c l e a n i n g  e x p e n d i t u r e s  depend upon t h e  s i z e  o f  th e  e l a s t i c i t y  

o f  demand f o r  c l e a n l i n e s s  and t h a t  changes i n  c l e a n i n g  

e x p e n d i t u r e  w ou ld  o n l y  p r o v i d e  an a c c u r a t e  v a l u a t i o n  i f  the 

e l a s t i c i t y  o f  demand i s  z e r o .  They s u g g e s t  t h a t  t h e  

e l a s t i c i t y  o f  demand i s  c l o s e  t o  u n i t y  so t h a t  changes in

c l e a n i n g  e x p e n d i t u r e s  wou ld  u n d e r e s t im a t e  th e  b e n e f i t s  o f  an
( 12 )im provem en t  i n  a i r  q u a l i t y

I t  a p p e a re d ,  i n  R i d k e r ' s  s t u d y ,  t h a t  o t h e r  

d e t e r m in a n t s  o f  c l e a n i n g  e x p e n d i t u r e  l e v e l s  ( e . g . ,  t h e  d e s i r e

f o r  u n i f o r m  c l e a n i n g  s c h e d u le s )  o u tw e ig h e d  any e f f e c t  o f  th e  

s o i l i n g  damages caused by th e  e m is s io n  o f  a i r  p o l l u t a n t s .

T h is  g i v e s  some s u p p o r t  t o  t h e  f i r s t  h y p o t h e s i s  and p o s s i b l y  

a l s o  th e  s e co n d .  However,  o t h e r  s t u d i e s  found  t h a t  c l e a n i n g

(12 )  A d e t a i l e d  e x a m in a t i o n  o f  Watson and J a k s c h ' s  a n a l y s i s  
i s  g i v e n  i n  Freeman (1 979 b )  and OECD ( 1 9 8 3 ) .
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c o s t s  f o r  h o u s e h o ld s  were h i g h e r  i n  more p o l l u t e d  a rea s  

[ e . g . ,  M ic h e ls o n  and T o u i i n  ( 1 9 6 6 ) ,  L i u  and Yu ( 1 9 7 6 ) ,  He inz  

( 1 9 7 9 ) ] .  F u r t h e r m o r e ,  consumer s u r v e y s  have found  t h a t  

consumers d i d  d e s i r e  im provem ents  i n  e n v i r o n m e n t a l  c o n d i t i o n s  

and t h a t  t h e y  were w i l l i n g  t o  pay f o r  t h e s e  im provem ents  

[ e . g . ,  see H o i n v i l l e  ( 1 9 7 1 ) ,  B r o o k s h i r e  e t  a l  ( 1 9 7 9 ) ] .  These 

and o t h e r  o b s e r v a t i o n s  o f  h o u s e h o ld e r s '  d i s - p r e f e r e n c e s  f o r  

p o l l u t i o n  ru n  c o u n t e r  to  th e  f i r s t  h y p o t h e s i s  and s u g g e s t  

t h a t  t h e  second and t h i r d  h y p o th e s e s  r e q u i r e  d e t a i l e d  

e x a m in a t i o n .  These i s s u e s  a re  now c o n s id e r e d  i n  t h e  c o n t e x t  

o f  one m a rke t  based v a l u a t i o n  t e c h n iq u e  t h a t  has r e c e i v e d  

e x t e n s i v e  s t u d y :  th e  house p r i c e  d e p r e c i a t i o n  o r  Hedonic

p r i c i n g  a p p ro a c h .

3 . 3 . 4  The house p r i c e  d e p r e c i a t i o n  -  o r  h e d o n ic  p r i c i n g  -
s t u d i e s

Hedon ic  p r i c i n g  i s  an e s t a b l i s h e d  t e c h n iq u e  t h a t  has 

been used f o r  t h e  v a l u a t i o n  n o t  o n l y  o f  e n v i r o n m e n t a l  

i m p a c t s ,  such as a i r  p o l l u t i o n  and n o i s e ,  b u t  a l s o  o f  o t h e r  

s o c i a l  i s s u e s ,  such as w o r k e r s '  h e a l t h  and s a f e t y  [ e . g . ,  see .  

T h a le r  and Rosen ( 1 9 7 6 ) ] .

The g e n e r a l  t h e o r e t i c a l  f o u n d a t i o n s  o f  h e d o n ic  

p r i c i n g  have been f o r m u la t e d  e ls e w h e re  [ e . g . ,  see Rosen 

( 1 9 7 4 ) ] ,  as has t h e  a p p l i c a t i o n  o f  th e s e  t h e o r e t i c a l  

f o u n d a t i o n s  to  e n v i r o n m e n t a l  i s s u e s  [ e . g . ,  see H a r r i s o n  and 

R u b in f e l d  ( 1 9 7 8 b ) ,  Freeman ( 1 9 7 9 c ) ,  Pearce and Edwards 

( 1 9 7 9 ) ] .  The v a r i o u s  e m p i r i c a l  s t u d i e s  have been e x t e n s i v e l y  

re v ie w ed  i n  o t h e r  r e p o r t s  [ e . g . ,  see W a l t e r s  ( 1 9 7 5 ) ,  Pearce

( 1 9 7 8 ) ,  Freeman ( 1 9 7 9 a ) ,  OECD ( 1 9 8 3 ) ] .  T h e r e f o r e ,  th e s e
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t h e o r e t i c a l  f o u n d a t i o n s  and th e  d e t a i l s  o f  th e s e  s t u d i e s  a re  

n o t  examined i n  d e p th  i n  t h i s  t h e s i s ,  wh ich  f i r s t  o u t l i n e s  

th e  t h e o r y  o f  h e d o n ic  p r i c i n g  as a p p l i e d  to  e n v i r o n m e n t a l  

i s s u e s ,  such as n o is e  and a i r  p o l l u t i o n .  The m a jo r  

as s u m p t io n s  b e h in d  t h i s  t e c h n iq u e  a re  th e n  c r i t i c a l l y  

a n a l y s e d .

Hedon ic  p r i c i n g :  Theory  and U n d e r l y i n g  P r i n c i p l e s

Under t h i s  a p p ro a c h ,  house p r i c e s  a re  c o n s id e r e d  as 

b e in g  d e te rm in e d  by t h e i r  c h a r a c t e r i s t i c s ,  one o f  w h ich  w i l l  

be th e  q u a l i t y  o f  th e  h o u s e 's  e n v i r o n m e n t  ( e . g . ,  t h e  n o is e  

l e v e l ,  e t c . ) .  I n  t h i s  case ,  th e  consum ers '  aba tement  

a c t i v i t y  i s  m ov ing  f rom  n o i s y  t o  q u i e t  a r e a s .  Such movement 

w i l l  r e s u l t ,  c e t e r i s  p a r i b u s ,  i n  h i g h e r  p r i c e s  f o r  th e  

q u i e t e r  ho u se s .  T h e r e f o r e ,  a n a l y s i s  o f  t h e  p r i c e s  o f  houses 

i n  a re as  w i t h  d i f f e r e n t  p o l l u t i o n  l e v e l s  s h o u ld  e n ab le  

d e r i v a t i o n  o f  an e s t im a t e  f o r  h o u s e h o ld e r s '  w i l l i n g n e s s  to  

pay f o r  e n v i r o n m e n t a l  q u a l i t y  im p ro v e m e n ts .

The h e d o n ic  p r i c i n g  t e c h n iq u e  i n v o l v e s  f o u r  

s e q u e n t i a l  s t e p s .  These a r e : -

-  S tep 1 c o m p r is e s  t h e  f o r m u l a t i o n  o f  t h e  h e d o n ic  
house p r i c e  f u n c t i o n .  T h i s  f u n c t i o n  i n c l u d e s  

v a r i o u s  c h a r a c t e r i s t i c s  o f  a house t h a t  d e te r m in e  
house p r i c e s .

-  S tep 2 c o n s i s t s  o f  c a l c u l a t i n g  th e  d e r i v a t i v e  o f  
t h e  h e d o n ic  house p r i c e  f u n c t i o n  w i t h  r e s p e c t  to  

t h e  e n v i r o n m e n t a l  a t t r i b u t e  ( e . g . ,  l e v e l  o f  
n o i s e ) .  T h is  d e r i v a t i v e  r e p r e s e n t s  an e s t im a t e  o f  

t h e  h o u s e h o ld ' s  w i l l i n g n e s s  t o  pay f o r  a m a r g in a l  
e n v i r o n m e n t a l  im p ro v e m e n t .  T h is  i s  a l s o  sometimes 

r e f e r r e d  t o  as th e  m a r g in a l  i m p l i c i t  p r i c e  o f  th e  
a t t r i b u t e .
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-  s t e p  3 e n t a i l s  t h e  e s t i m a t i o n  o f  t h e  m a r g in a l  

w i l l i n g n e s s  to  pay f u n c t i o n  o f  h o u s e h o ld s .  T h is  
f u n c t i o n  i s  a n a lag ous  t o  a demand c u rv e  f o r  a 

c le a n  e n v i r o n m e n t .  The f u n c t i o n  i s  d e te rm in e d  by 
r e g r e s s i n g  th e  h o u s e h o ld s '  m a r g in a l  v a l u a t i o n s  

( t h e  d e r i v a t i v e s  c a l c u l a t e d  un de r  th e  second s t e p )  
on th e  l e v e l  o f  n o is e  and o t h e r  v a r i a b l e s  ( e . g . ,  

h o u s e h o ld  income) w h ich  a re  p a ra m e te rs  o f  t h e  
demand c u rv e  f o r  a c le a n  e n v i r o n m e n t .

-  Under t h e  f i n a l  S tep  4 , t h e  b e n e f i t s  o f  an 
e n v i r o n m e n t a l  p r o t e c t i o n  programme a re  th e n  

c a l c u l a t e d  by i n s e r t i n g  i n t o  t h e  w i l l i n g n e s s  to  
pay f u n c t i o n  t h e  a p p r o p r i a t e  e n v i r o n m e n t a l  q u a l i t y  

l e v e l s  b e f o r e  and a f t e r  t h e  programme and 
e s t i m a t i n g  t h e  c o r r e s p o n d in g  a rea  under  t h e  demand 

c u r v e .

C r i t i c a l  a n a l y s i s  o f  t h e  h e d o n ic  p r i c i n g  t e c h n iq u e

There  i s  a w ide d i v e r g e n c e  between th e  r e s u l t s  t h a t  

t h e  d i f f e r e n t  s t u d i e s  a t  i n d i v i d u a l  s i t e s  g iv e ,  f o r  th e  

d e p r e c i a t i o n  i n  house p r i c e s  w i t h  a u n i t  i n c r e a s e  i n  t h e  

n o i s e  l e v e l  [ s e e  Pearce and Edwards ( 1 9 7 9 ) ] .  T h is  i n d i c a t e s  

t h a t  th e  r e s u l t s  from a p a r t i c u l a r  s tu d y  o f  one s p e c i f i c  

s i t u a t i o n  may n o t  n e c e s s a r i l y  be a p p l i c a b l e  to  a n o th e r  

s i t u a t i o n .  T h e r e f o r e  a s p e c i f i c  s tu d y  ( i d e a l l y )  s h o u ld  be 

u n d e r ta k e n  f o r  each i n d i v i d u a l  s i t u a t i o n .

However, th e  p e r fo rm a n c e  o f  a m u l t i p l e  r e g r e s s io n  

house p r i c e  s tu d y  r a i s e s  a number o f  t h e o r e t i c a l  and 

e m p i r i c a l  p rob le m s  w h ich  s h o u ld  be overcome i f  a h e d o n ic  o r  

house p r i c e  s tu d y  i s  to  y i e l d  m e a n in g fu l  r e s u l t s .  The 

f o l l o w i n g  c r i t i c a l  a n a l y s i s  i s  d e s ig n e d  t o  i d e n t i f y  t h e  m a jo r  

p o t e n t i a l  p rob lem s  a s s o c ia t e d  w i t h  t h e  h e d o n ic  p r i c e  m ode ls .
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(a )  A ssum p t ion  o f  a p e r f e c t  h o u s in g  m a rke t  i n  
e q u i l i b r i u m

The h e d o n ic  p r i c e  models assume t h a t  t h e r e  i s  a

p e r f e c t  h o u s in g  m a rk e t  and t h a t  i t  i s  i n  e q u i l i b r i u m .

However, Pearce and Edwards (1 9 79 ,  p . 211) comment t h a t :

" o f  a l l  m a r k e t s ,  th e  h o u s in g  m a rke t  i s  th e  one i n  
w h ich  such an a s s u m p t io n  i s  l e a s t  l i k e l y  t o  be m e t . "

I f  t h e s e  two ass u m p t io n s  do n o t  h o l d ,  th e n  th e

a c t u a l  m arke t  p r i c e s  o f  houses do n o t  e q u a l  t h e  h o u s e h o ld e r s '

d e s i r e d  p r i c e s  and a change i n  a h o u s e 's  c h a r a c t e r i s t i c s  w i l l

n o t  n e c e s s a r i l y  be ( i m m e d i a t e l y )  r e f l e c t e d  i n  a change i n

house p r i c e s .  Maclennan (1977 )  s t a t e s  t h a t  t h i s  p o s s i b l e

e x i s t e n c e  o f  dynamic  d i s e q u i l i b r i u m  i n  t h e  h o u s in g  m arke t

means t h a t  th e  u n d e r l y i n g  p r i n c i p l e  o f  h e d o n ic  p r i c i n g  t h e o r y

must be q u e s t i o n e d .

E x i s t e n c e  o f  i m p e r f e c t i o n s  i n  t h e  h o u s in g  m arke t

There  a re  t h r e e  main i m p e r f e c t i o n s  a s s o c ia t e d  w i t h

th e  h o u s in g  m a rk e t .

( i )  Lack  o f  c h o i c e . Freeman (1 979c )  n o te s  t h a t ,
f o r  c e r t a i n  c a t e g o r i e s  o f  h o u s e h o ld s ,  t h e r e  a re

n o t  a v a i l a b l e  f o r  s a le  a w ide  v a r i e t y  o f
d i f f e r e n t i a t e d  houses w i t h  th e  a p p r o p r i a t e  mix 

o f  c h a r a c t e r i s t i c s .  T h is  p rob lem  o f  t h e  t h i n  
m a rke t  wou ld  be compounded where m a rke t  

s e g m e n ta t io n  i s  e v i d e n t  so t h a t  s e p a ra te  
h e d o n ic  p r i c e  s t u d i e s  have to  be p e r fo rm e d  f o r  

t h e  s p e c i f i c  s u b - m a r k e t s .
( i i )  Lack o f  f reedom o f  movement. There  a re

s u b s t a n t i a l  f i n a n c i a l  and p s y c h i c  c o s t s  o f  
mov ing  houses w h ich  mean t h a t ,  i f  t h e r e  i s  an

i n c r e a s e  i n  n o is e  l e v e l s ,  t h e r e  w i l l  be some 
n o i s e  a v e rs e  h o u s e h o ld s  who a re  n o t  a b le  to

move b u t  whose v a l u a t i o n  ( e s p e c i a l l y  under  an
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EV measure) o f  th e  annoyance caused by th e  

n o is e  exceeds th e  house p r i c e  d e p r e c i a t i o n  f o r  
n o is e  g iv e n  by th e  h e d o n ic  p r i c i n g  models [P a u l  

( 1 9 7 1 ) ,  M a le r  ( 1 9 7 7 ) ,  Pearce ( 1 9 7 8 ) ] .
( i i i )  I m p e r f e c t  i n f o r m a t i o n . I t  i s  u n l i k e l y  t h a t

p r o s p e c t i v e  house p u r c h a s e r s  w i l l  have p e r f e c t  
i n f o r m a t i o n  on th e  d i v e r s e  c h a r a c t e r i s t i c s  o f  

i n d i v i d u a l  ho u se s ,  on a c c o u n t  o f  th e  c o m p l e x i t y
o f  th e  h o u s in g  m a rke t  and th e  p rob lem s  f o r  the

(

p u r c h a s e r  o f  p e r c e i v i n g  c e r t a i n  
c h a r a c t e r i s t i c s .  M a le r  (1977 )  s t a t e s  t h a t  such 

i m p e r f e c t  i n f o r m a t i o n  w i l l  r e s u l t  i n  t h e  
h o u s in g  m a rke t  n o t  b e in g  i n  e q u i l i b r i u m .  

N e v e r t h e l e s s ,  Mac lennan (1977 )  n o te s  t h a t  

i m p e r f e c t  i n f o r m a t i o n  w i l l  o n ly  y i e l d  

s y s t e m a t i c  b ia s e s  i n  t h e  m a r g in a l  i m p l i c i t  
p r i c e s  g e n e ra te d  by th e  h e d o n ic  models  i f  th e  

degree  o f  i m p e r f e c t i o n  o f  i n f o r m a t i o n  i s  
c o r r e l a t e d  w i t h  some p a r t i c u l a r  a t t r i b u t e s .
Such c o r r e l a t i o n  i s  l i k e l y  s i n c e  th e  p o t e n t i a l  
p u rc h a s e r  w i l l  p r o b a b l y  be b e t t e r  i n fo r m e d  

ab ou t  r e a d i l y  d i s c e r n i b l e  c h a r a c t e r i s t i c s  ( e . g .  
s i z e  o f  rooms,  s t a t e  o f  p a i n t w o r k )  tha n  o t h e r  
a s p e c t s ,  such as t h e  e x i s t e n c e  o f  d r y  r o t  and 

th e  l e v e l  o f  t r a f f i c  n o is e  i n  th e  n i g h t  o r  

e a r l y  m o rn in g ,  whose p resen ce  and n a t u r e  may 
o n l y  become e v i d e n t  once th e  p u r c h a s e r  has 

bo u gh t  t h e  house and moved i n .

( b ) S tudy  o f  s i n g l e  v s .  segmented h o u s in g  m a rke t

Most o f  t h e  e m p i r i c a l  house p r i c e  s t u d i e s  have had

to  be a g g r e g a t i v e  s t u d i e s  o f  a s i n g l e  h o u s in g  m a r k e t ^ ^ ^ ^ .

However,  f o l l o w i n g  th e  work o f  S t ra z h e im  (1 974 ,  1 9 7 5 ) ,

Maclennan (1 977 )  a rgues  t h a t  th e  h o u s in g  m a rke t  i s  segmented

(1 3 )  E x c e p t io n s  to  t h i s  a re  th e  s t u d i e s  by H a r r i s o n  and 
R u b in f e l d  (1978a)  and Ne lson  ( 1 9 7 8 a ) .
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w i t h  r e s p e c t  t o  g e o g r a p h i c a l  a r e a ,  t y p e  o f  house and t y p e  o f

r e s i d e n t .  T h is  i s  due to  th e  s p a t i a l  d i s p e r s i o n  o f  h o u s in g ,

t h e  m u l t i - d i m e n s i o n a l  n a t u r e  o f  h o u s in g ,  v a r i a t i o n s  between

d i f f e r e n t  i n d i v i d u a l ' s  o r  s o c io -e c o n o m ic  g r o u p ' s  t a s t e s ,  t im e

p r e f e r e n c e s ,  e x p e c t a t i o n s  and a t t i t u d e s  to  r i s k  and

u n c e r t a i n t y ,  and t h e  c r e a t i o n  o r  r e i n f o r c i n g  o f  b a r r i e r s  i n

th e  h o u s in g  m a rke t  by i n s t i t u t i o n s  ( e . g . ,  t h e  b u i l d i n g

s o c i e t i e s '  d i s c r i m i n a t i o n  i n  g i v i n g  lo a n s  t o  c e r t a i n  t y p e s  o f

p u r c h a s e r s  o r  f o r  c e r t a i n  t y p e s  o f  houses i n  s p e c i f i c

a r e a s ) .  The e x i s t e n c e  o f  m a rke t  s e g m e n ta t io n  means t h a t  i n

f a c t  t h e r e  a re  a number o f  s e p a r a t e  h e d o n ic  p r i c e  f u n c t i o n s

f o r  each segment .  C o n s e q u e n t l y ,  Maclennan (1977 )  s t a t e s  t h a t

t h e  a g g r e g a t i v e  house p r i c e  s t u d i e s  w i l l  p r o v i d e  i n c o r r e c t

e s t im a t e s  o f  t h e  i m p l i c i t  p r i c e s .  Freeman (1979 c )  c o n c lu d e s

t h a t  m arke t  s e g m e n ta t io n  i s  an i m p o r t a n t  q u e s t i o n  wh ich

r e q u i r e s  c a r e f u l  i n v e s t i g a t i o n  and Maclennan (1977)  s t r e s s e s

th e  need to  p e r fo r m  s e p a r a te  a n a ly s e s  f o r  each segment o f  th e

h o u s in g  m a rk e t .  However,  t h i s  r a i s e s  c o n s i d e r a b l e  e m p i r i c a l

p rob lem s  i n  r e s p e c t  o f  th e  a v a i l a b i l i t y  o f  s u f f i c i e n t  d a ta

and t h e  c u r r e n t  l a c k  o f  know ledge on t h i s  s u b j e c t .  Thus

Maclennan (1977 ,  p . 70) c o n c lu d e s  t h a t : -

" I n  g e n e r a l ,  t h e  above c r i t i q u e  has sug ges ted  t h a t  
e x i s t i n g  house p r i c e  s t u d i e s  have been 
o v e r a g g r e g a t i v e . . . .  The work o f  S t ra z h e im  has 
c l e a r l y  sounded th e  dea th  k n e l l  o f  a g g r e g a t i v e  house 
p r i c e  s t u d i e s  -  sub m arke ts  and subgroups  have t o  be 
i d e n t i f i e d .  Research i s  r e q u i r e d  i n t o  how 
i n d i v i d u a l s  and i n s t i t u t i o n s  segment t h e  h o u s in g  
m a r k e t . "

( c ) S p e c i f i c a t i o n  o f  v a r i a b l e s  i n  t h e  h o u s in g  p r i c e  
f u n c t i o n

Hedonic  p r i c i n g  t h e o r y  assumes t h a t  a l l  i m p o r t a n t  

c h a r a c t e r i s t i c s  a re  i n c l u d e d  and a re  c o r r e c t l y  s p e c i f i e d  i n
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t h e  h o u s in g  p r i c e  f u n c t i o n  and t h a t  th e  h o u s e h o ld e r s '  

p e r c e p t i o n s  ( b u t  n o t  v a l u a t i o n s )  o f  each c h a r a c t e r i s t i c  a re 

i d e n t i c a l .  I f  an i m p o r t a n t  c h a r a c t e r i s t i c  i s  o m i t t e d ,  then  

th e  e s t im a t e s  g i v e n  f o r  i m p l i c i t  p r i c e s  o f  th e  o t h e r  

c h a r a c t e r i s t i c s  i n  th e  model c o u ld  be b i a s e d .

There  a re  many i n t e r r e l a t e d  f a c t o r s  t h a t  d e te r m in e  

house p r i c e s .  M a le r  (1977)  showed t h a t  t h e  need to  i n c l u d e  

many e x p l a n a t o r y  v a r i a b l e s  i n  t h e  model wou ld  p r e s e n t  

c o n s i d e r a b l e  d i f f i c u l t i e s  f o r  t h e  e m p i r i c a l  a n a l y s i s .  

Maclennan (1977 )  h i g h l i g h t s  t h e  c u r r e n t  l a c k  o f  know ledge 

a b o u t  how th e  complex h o u s in g  m a rke t  o p e r a te s  and em phas ises  

t h e  im p o r ta n c e  o f  t h e  need f o r  such i n f o r m a t i o n  t o  overcome 

th e  p rob lem s  o f  m u l t i - c o l i n e a r i t y  and to  e n a b le  a sound 

i n t e r p r e t a t i o n  o f  t h e  s t u d i e s '  r e s u l t s .

Maclennan (1977)  goes on t o  p o i n t  o u t  t h a t  i m p o r t a n t  

c h a r a c t e r i s t i c s  have been o m i t t e d  f ro m  th e  models  used i n  

some s t u d i e s .  I t  i s  a l s o  a p p a r e n t  t h a t  t h e  r e s u l t s  g e n e r a te d  

by th e  v a r i o u s  house p r i c e  s t u d i e s  a r e  s e n s i t i v e  to  th e  

manner i n  wh ich  t h e  h o u s in g  p r i c e  f u n c t i o n  i s  s p e c i f i e d  

[ e . g . ,  see Anderson and C ro c k e r  ( 1 9 7 1 ) ,  H a r r i s o n  and 

R u b in f e l d  (1 9 7 8 a ) ,  Pearce and Edwards ( 1 9 7 9 ) ] .  P o l i n s k y  and 

R u b i n f i e l d  (1 97 7 )  emphas ize t h e  need f o r  c a r e f u l  

s p e c i f i c a t i o n  o f  t h e  models used i n  house p r i c e  s t u d i e s .  

However,  Freeman (1 97 9 c ,  p . 169) p o i n t s  o u t  t h a t  t h e  p r e s e n t  

s e l e c t i o n  and s p e c i f i c a t i o n  o f  th e  e x p l a n a t o r y  v a r i a b l e s  

appears  t o  be a lm o s t  hapha zard  and i s  gu ided  p r i m a r i l y  by 

con ven ie nce  and d a ta  a v a i l a b i l i t y .
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(d )  Measurement o f  t h e  c h a r a c t e r i s t i c s  o f  houses 
and l o c a t i o n s

Maclennan (1977)  comments t h a t  th e  q u a n t i t a t i v e  

measures o f  h o u s e s '  c h a r a c t e r i s t i c s ,  adop ted  i n  th e  s t u d i e s ,  

may n o t  be an a c c u r a t e  i n d i c a t o r  o f  t h e  l o c a t i o n ' s  

a t t r r i b u t e s  and can f a i l  t o  r e f l e c t  a d e q u a te ly  d i f f e r e n c e s  i n  

t h e  q u a l i t y  o f  a c h a r a c t e r i s t i c  on a c c o u n t  o f  t h e  d i f f i c u l t y  

o f  c a t e g o r i s i n g  and m easu r in g  such v a r i a t i o n s .

( e ) Measurement o f  p r o p e r t y  v a lu e s

E s t im a te s  o f  house p r i c e s  a re  g e n e r a l l y  used as th e  

dependen t  v a r i a b l e  i n  th e  r e g r e s s i o n  e q u a t i o n s .  However,  

Pearce (1978 )  and Freeman (1 979a)  n o te  t h a t  t h e  v a lu e  o f  th e  

s i t e ,  r a t h e r  th a n  th e  p r i c e  o f  th e  house ,  s h o u ld  i d e a l l y  be 

used s in c e  a i r  p o l l u t i o n  and n o is e  i s  s i t e  s p e c i f i c  and th e  

p r i c e  o f  a house a l s o  r e f l e c t s  th e  s t r u c t u r a l  changes t h a t  

have been u n d e r t a k e n .  F u r t h e r m o r e ,  i n  r e l a t i o n  t o  n o is e  

aba tem en t  a c t i v i t i e s  such as th e  i n s t a l l a t i o n  o f  do ub le  

g l a z i n g ,  t h e s e  s t r u c t u r a l  changes c o u ld  r a i s e  t h e  p r i c e  o f  a 

house on a c c o u n t  o f  th e  o t h e r  b e n e f i t s  o f  d o u b le  g l a z i n g  

( e . g . ,  energy  s a v i n g s ) ,  so t h a t  t h e  d i f f e r e n c e  between th e  

p r i c e  o f  houses i n  n o i s y  and q u i e t  a reas  c o u ld  f a i l  t o  

r e f l e c t  a d e q u a te ly  t h e  im p a c ts  o f  n o i s e .  T h is  p rob lem  c o u ld  

be overcome i f  t h i s  and a l l  t h e  o t h e r  i m p o r t a n t  s t r u c t u r a l  

c h a r a c t e r i s t i c s  o f  a house were a p p r o p r i a t e l y  i n c l u d e d  i n  t h e  

house p r i c e  f u n c t i o n .  However, t h i s  i s  d i f f i c u l t  to  a c h ie v e  

i n  p r a c t i c e .

( f ) The h o u s e h o ld e r ' s  u t i l i t y  f u n c t i o n

The b a s i c  h e d o n ic  p r i c i n g  model assumes t h a t  a l l  

h o u s e h o ld e rs  have i d e n t i c a l  u t i l i t y  f u n c t i o n s  and t h a t  th e s e
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f u n c t i o n s  a re  l i n e a r  and s e p a r a b l e .  Pearce and Edwards

(1979)  s t a t e  t h a t  th e s e  r e s t r i c t i v e  and u n r e a l i s t i c  

a ssu m p t io n s  a re  th e  most s e r i o u s  l i m i t a t i o n  o f  th e  h e d o n ic  

p r i c i n g  t e c h n i q u e .

( i )  L i n e a r i t y  o f  t h e  u t i l i t y  f u n c t i o n s . I f  th e
h o u s e h o l d e r ' s  u t i l i t y  f u n c t i o n  i s  l i n e a r ,  th e n  

t h e  c o e f f i c i e n t s  f rom  a m u l t i p l e  r e g r e s s io n  
w i l l  e q u a l  th e  i m p l i c i t  p r i c e s  f o r  th e  v a r i o u s  

c h a r a c t e r i s t i c s .  However,  Rosen (1974 )  and 

H a r r i s o n  and R u b i n f e l d  (1978b)  do ub t  w he the r  

t h e  u t i l i t y  f u n c t i o n  i s  l i n e a r .  H a r r i s o n  and 
R u b in f e l d  (1978b)  found  t h a t  th e  use o f  a 
n o n - l i n e a r  u t i l i t y  f u n c t i o n  i n  t h e  model 
p r o v i d e d  a b e t t e r  f i t  th a n  th e  l i n e a r  f u n c t i o n  

and a l s o  t h a t  t h e  f a i l u r e  t o  a l l o w  f o r  
n o n - l i n e a r i t y  r e s u l t e d  i n  a s u b s t a n t i a l  

o v e r e s t i m a t i o n  o f  t h e  b e n e f i t s  o f  t h e  p o l l u t i o n  
c o n t r o l  programme r e v ie w e d  i n  t h e i r  s t u d y .  

N e lson  (1976 )  a l s o  sug ge s ted  t h a t  th e  u t i l i t y  
f u n c t i o n  s h o u ld  ta k e  a n o n - l i n e a r  

m u l t i p l i c a t i v e  f o r m .  In  t h i s  cas e ,  th e  
c o e f f i c i e n t s  a re  th e  e l a s t i c i t y  o f  demand f o r  
t h e  v a r i o u s  c h a r a c t e r i s t i c s  and th e  i m p l i c i t  
p r i c e  o f  a c h a r a c t e r i s t i c  i s  a f u n c t i o n  o f  t h e  

p r i c e  o f  th e  house and th e  l e v e l  o f  t h i s  
c h a r a c t e r i s t i c .  T h is  makes th e  a n a l y s i s  more 

c o m p l i c a t e d .

( i i )  I d e n t i c a l  u t i l i t y  f u n c t i o n s . T h is  a s su m p t io n  

i s  i m p o r t a n t  f o r  th e  e s t i m a t i o n  o f  th e  

w i l l i n g n e s s  t o  pay f u n c t i o n  o f  t h e  h o u s e h o ld s  
i n  s t e p  3 o f  th e  h e d o n ic  p r i c i n g  a n a l y s i s .  
Pearce and Edwards (1979 )  s t a t e  t h a t  i f  a l l  
i n d i v i d u a l s  do n o t  have i d e n t i c a l  u t i l i t y  

f u n c t i o n s ,  th e n  t h e  r e g r e s s io n s  w i l l  y i e l d  a 
s e r i e s  o f  s i n g l e  o b s e r v a t i o n s  on many d i f f e r e n t  
f u n c t i o n s  w h i l e  t h e  d e r i v a t i o n  o f  t h e  demand 

c u rv e  f o r  a c le a n  e n v i ro n m e n t  r e q u i r e s  t h a t
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many o b s e r v a t i o n s  on a s i n g l e  f u n c t i o n  be 

o b t a i n e d .  Freeman (1 97 9 c )  r e f i n e s  th e  
d i s c u s s io n  by s t a t i n g  t h a t  i n  o r d e r  to  d e r i v e  

th e  demand c u r v e  f o r  a c le a n  e n v i r o n m e n t ,  i t  i s  

n e ce ssa ry  to  assume t h a t  a l l  h o u s e h o ld s  s t u d i e d  
have u t i l i t y  f u n c t i o n s  t h a t  a re  t h e  same, 
e x c e p t  f o r  th o s e  v a r i a b l e s  wh ich  a re  c o n t r o l l e d  
f o r  i n  th e  r e g r e s s i o n  e q u a t io n  formed i n  s te p  3 

o f  th e  a n a l y s i s .  T h e r e f o r e  th e  v a l i d i t y  o f  

t h i s  a s su m p t io n  w i l l  depend upon t h e  e x t e n t  to  
wh ich a l l  o f  t h e  a p p r o p r i a t e  t a s t e  v a r i a b l e s  

t h a t  c o u ld  a f f e c t  h o u s e h o ld s '  demand f o r  a 
c le a n  e n v i r o n m e n t ,  have been i n c l u d e d  and 

p r o p e r l y  s p e c i f i e d  i n  t h i s  r e g r e s s i o n  e q u a t i o n ,

( i i i )  S p e c i f i c a t i o n  o f  th e  r e g r e s s i o n  e q u a t io n  i n
Step 3 .  The i n i t i a l  house p r i c e  s t u d i e s  [ e . g . ,  
R id k e r  and Henn ing  ( 1 9 6 7 ) ]  d i d  n o t  p e r fo r m  the  

a n a l y s i s  i n  S tep 3 .  T h is  i s  t a n ta m o u n t  t o  
assuming t h a t  t h e  h o u s e h o ld s '  m a r g in a l  

w i l l i n g n e s s  t o  pay i s  c o n s t a n t  o v e r  d i f f e r e n t  
l e v e l s  o f  p o l l u t i o n  o r  t h a t  th e  a n a l y s i s  i s  

r e s t r i c t e d  to  e x a m in in g  j u s t  m a r g in a l  changes 
i n  p o l l u t i o n  l e v e l s .  However,  i n  most case s ,  

t h e  e n v i r o n m e n t a l  im p rovem en ts  s t u d i e d  a re  
d i s t i n c t l y  n o n - m a r g in a l  [ e . g .  see Freeman 
( 1 9 7 9 b ) ,  OECD ( 1 9 8 3 ) ] .  H a r r i s o n  and R u b in f e l d  
(1978b)  a rgue  t h a t  i t  i s  more p l a u s i b l e  t h a t  

th e  m a r g in a l  w i l l i n g n e s s  t o  pay f u n c t i o n  i s  n o t  

c o n s t a n t  and th e y  show t h a t  t h i s  a l t e r n a t i v e  

f o r m u l a t i o n  y i e l d s  a lo w e r  f i g u r e  f o r  th e  
b e n e f i t s  o f  a p o l l u t i o n  c o n t r o l  programme. 

T h e r e f o r e ,  a l i m i t e d  number o f  s t u d i e s  [ e . g . ,  
see Ne lson  ( 1 9 7 8 b ) ,  H a r r i s o n  and R u b in f e l d  

(1 9 7 8 a ) ]  have a t t e m p te d  t o  e s t i m a t e  th e  

w i l l i n g n e s s  to  pay f u n c t i o n .  In  b o th  o f  these  
c a s e s ,  h o use h o ld  income was t h e  o n l y  t a s t e
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v a r i a b l e  i n c l u d e d  i n  t h e i r  a n a l y s e s .  Freeman 
(1 9 7 9 c )  s u g g e s ts  t h a t  t h e  l a c k  o f  o t h e r  c o n t r o l  

v a r i a b l e s  m ig h t  e x p l a i n  an a p p a r e n t  anomaly i n  
H a r r i s o n  and R u b i n f e l d ' s  (1978a)  r e s u l t s .

( i v )  S e p a r a b i l i t y  o f  t h e  u t i l i t v  f u n c t i o n s . The 
s t u d i e s  ad op t  t h e  s i m p l i f y i n g  as s u m p t io n  o f  

s t r o n g  s e p a r a b i l i t y  w h ic h  means t h a t  th e  
i m p l i c i t  p r i c e  o f  an a t t r i b u t e  i s  n o t  dependen t

on any o t h e r  v a r i a b l e s  a f f e c t i n g  house p r i c e s .  
However,  i f  t h e  u t i l i t y  f u n c t i o n  i s  n o t  

s e p a r a b le ,  t h e n  t h e  o t h e r  r e l a t e d  v a r i a b l e s  
have t o  be i n c l u d e d  i n  t h e  r e g r e s s i o n  e q u a t io n  

used f o r  t h e  d e r i v a t i o n  o f  t h e  w i l l i n g n e s s  t o  
pay f u n c t i o n .  T h i s  c o m p l i c a t e s  th e  a n a l y s i s .  

Pearce  and Edwards (1 97 9 )  a rgue  t h a t ,  i n  
p r a c t i c e ,  i t  i s  u n l i k e l y  t h a t  th e  u t i l i t y  

f u n c t i o n s  a re  s e p a r a b l e ,  a l t h o u g h  Freeman 
(1 9 7 9 c )  a rg ue s  t h a t  many i n t e r r e l a t i o n s h i p s  and

c r o s s - p r i c e  e f f e c t s  a r e  n o t  s i g n i f c a n t  and 
hence can be i g n o r e d .

( g ) The s u p p ly  o f  h o u s e - r e l a t e d  c h a r a c t e r i s t i c s  

The house p r i c e  s t u d i e s  c o n v e n t i o n a l l y  assume t h a t  

th e  s u p p l y  o f  e n v i r o n m e n t a l  q u a l i t y  i s  p e r f e c t l y  i n e l a s t i c

and exogenous so t h a t  t h e  h e d o n ic  i m p l i c i t  p r i c e s  f o r  

e n v i r o n m e n t a l  q u a l i t y  a re  t h e r e b y  o n l y  d e te rm in e d  by and

r e f l e c t  demand a s p e c t s .  T h i s  e n a b le s  c o m p u ta t io n  o f  t h e  

demand c u r v e  f o r  a c le a n  e n v i r o n m e n t  i n  th e  manner shown

e a r l i e r  i n  t h e  d e s c r i p t i o n  o f  S tep  3 (see page 9 1 ) .  Freeman 

(1 9 7 9 c )  shows t h a t  t h e  s u p p ly  mechanism a f f e c t i n g  the  

i m p l i c i t  p r i c e  o f  e n v i r o n m e n t a l  q u a l i t y  i s  t h e  number o f  

houses w i t h  a s p e c i f i c  l e v e l  o f  e n v i r o n m e n t a l  q u a l i t y  and 

t h a t  t h i s  c o u ld  be in c r e a s e d  by an im provem en t  i n
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e n v i r o n m e n t a l  q u a l i t y  o r  by i n c r e a s i n g  th e  number o f  houses 

a v a i l a b l e  i n  th e  a rea w i t h  th e  s p e c i f i c  l e v e l  o f  

e n v i r o n m e n t a l  q u a l i t y .  Freeman ( 1 9 7 9 c ) ,  a lo n g  w i t h  Maclennan

( 1 9 7 7 ) ,  Ne lson  (1 9 7 8 b ) ,  Pearce and Edwards ( 1 9 7 9 ) ,  sug g es t  

t h a t  t h e  s u p p ly  o f  h o u s in g  i s  somewhat e l a s t i c  and t h a t  th e  

s u p p ly  o f  houses w i t h  c e r t a i n  l e v e l s  o f  e n v i r o n m e n t a l  q u a l i t y  

i s  r e s p o n s i v e  t o  h o u s e h o ld s '  i m p l i c i t  p r i c e  f o r  e n v i r o n m e n t a l  

q u a l i t y ,  a l t h o u g h  Maclennan (1977 )  a l s o  emphas izes  th e  l a c k  

o f  know ledge ab ou t  t h e  h o u s in g  s u p p ly  f u n c t i o n .  I f  th e  

s u p p l y  o f  e n v i r o n m e n t a l  q u a l i t y  i s  n o t  i n e l a s t i c ,  then  th e  

h e d o n ic  i m p l i c i t  p r i c e s  m e re ly  r e p r e s e n t  p o i n t s  o f  

i n t e r s e c t i o n  o f  th e  demand and s u p p ly  f u n c t i o n s .  T h i s  r a i s e s  

an e c o n o m e t r i c  i d e n t i f i c a t i o n  p rob lem  and r e q u i r e s  th e  

s im u l t a n e o u s  s o l u t i o n  o f  th e  s u p p l y  and demand e q u a t io n s  f o r  

t h e  i m p l i c i t  p r i c e s  o f  e n v i r o n m e n t a l  q u a l i t y  [ s e e  Rosen

( 1 9 7 4 ) ] .

( h ) P a r t i a l  v s .  g e n e r a l  e q u i l i b r i u m  models

The s ta n d a r d  a n a ly s e s  i n  t h e  house p r i c e  s t u d i e s  a re  

e s s e n t i a l l y  p a r t i a l .  M a le r  (1 977 )  shows t h a t  i f  th e  s u p p ly  

o f  e n v i r o n m e n t a l  q u a l i t y  i s  endogenous and a f f e c t s  th e  p r i c e  

o f  o t h e r  f a c t o r s  and goods as w e l l  as h o u s in g ,  the n  the  

a n a l y s i s  o f  house p r i c e s  w i l l  no l o n g e r  r e f l e c t  a c c u r a t e l y  

th e  t o t a l  im p a c ts  o f  th e  d i f f e r e n t  e n v i r o n m e n t a l  q u a l i t y  

l e v e l s .  I n  t h i s  ca s e ,  he s u g g e s ts  t h a t  a g e n e r a l  e q u i l i b r i u m  

a n a l y s i s  o f  th e  who le  model i s  r e q u i r e d .  P o l i n s k y  and 

R u b i n f e l d  (1977 )  s t a t e  t h a t  changes i n  e n v i r o n m e n t a l  q u a l i t y  

w i l l  a f f e c t  b o th  th e  wage r a t e s  and t r a n s p o r t a t i o n  c o s t
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s c h e d u le s  and th e y  go on to  d e m o n s t ra te  th e  c o m p l e x i t i e s  and 

d i f f i c u l t i e s  i n v o l v e d  i n  p e r f o r m in g  an o v e r a l l  g e n e r a l  

e q u i l i b r i u m  a n a l y s i s .

( i ) Measurement o f  p o l l u t i o n

The i d e a l  measure o f  p o l l u t i o n  i s  th e  i n d i v i d u a l  

h o u s e h o l d e r ' s  p e r c e p t i o n  o f  h i s  t o t a l  e xp osu re  t h r o u g h o u t  h i s  

l i f e t i m e  t o  t h e  p o l l u t a n t  under  r e v i e w .  However,  i t  i s  n o t  

c l e a r  what i s  th e  b e s t  measure o f  a p o l l u t a n t  on a c c o u n t  o f  

t h e  s u b j e c t i v e  n a t u r e  o f  i t s  p e r c e p t i o n  by an i n d i v i d u a l .  I t  

i s  a l s o  p o s s i b l e  t h a t  th e  p e r c e p t i o n  o f  a p o l l u t a n t  w i l l  v a r y  

between d i f f e r e n t  i n d i v i d u a l s .  T h is  ru n s  c o u n t e r  to  one o f  

th e  a s s u m p t io n s  b e h in d  th e  f o r m u l a t i o n  o f  th e  h o u s in g  p r i c e  

f u n c t i o n s  i n  h e d o n ic  m ode ls ,  m e n t ioned  e a r l i e r  i n  s e c t i o n  ( c )

I t  i s  e v i d e n t  t h a t ,  i n  p r a c t i c e ,  th e  c h o ic e  o f  the  

p o l l u t i o n  measures used i n  t h e  v a r i o u s  s t u d i e s  i s  d e te rm in e d  

by th e  d a ta  t h a t  i s  a v a i l a b l e  and ,  i n  many ca se s ,  the  

a v a i l a b l e  d a ta  has some l i m i t a t i o n s .

Freeman (1 9 7 9 a ,b )  s t a t e s  t h a t  t h e r e  w i l l  p r o b a b l y  be 

o n l y  one measurement s t a t i o n  pe r  c i t y  and i t s  l i m i t e d  range 

and e f f i c i e n c y  means t h a t  th e  s p a t i a l l y  and t e m p o r a l l y  

a g g re g a te d  p o l l u t i o n  r e a d in g s  f rom t h i s  s t a t i o n  may n o t  

r e f l e c t  a d e q u a te ly  the  exp osu re  to  th e  p o l l u t a n t s  o f  th e  

s p e c i f i c  h o u s e h o ld s  t h a t  i t  i s  d e s i r e d  t o  s t u d y .  Some 

s t u d i e s  [ e . g . ,  Peckham ( 1 9 7 0 ) ,  Ne lson  ( 1 9 7 8 a ) ]  have had to  

use p o l l u t i o n  r e a d in g s  o v e r  s h o r t  p e r i o d s .  R id k e r  and 

Henning (1 967 )  were f o r c e d  to  d rop from t h e i r  model a measure 

o f  an i m p o r t a n t  p o l l u t a n t  -  t o t a l  suspended p a r t i c u l a t e s  -  

because th e  s t a t i o n s  used a measure o f  s m a l l  p a r t i c u l a t e s
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w h ich  d i d  n o t  g i v e  an a p p r o p r i a t e  i n d i c a t o r  o f  the  p e r c e i v e d  

s o i l i n g  damages to  ho u se h o ld s  caused by p a r t i c u l a t e  m a t t e r .  

Freeman (1979a)  a l s o  r e p o r t s  t h a t  few house p r i c e  s t u d i e s  

have i n c l u d e d  p h o to c h e m ic a l  o x i d a n t s  (smog) i n  th e  a n a l y s i s  

on a c c o u n t  o f  th e  l a c k  o f  good da ta  on th e  s p a t i a l  

d i s t r i b u t i o n  o f  o x i d a n t s  o v e r  u rban a r e a s .  Many s t u d i e s  use 

p o l l u t i o n  r e a d in g s  t h a t  p o s t - d a t e  th e  d a ta  on house p r i c e s  

[ e . g . ,  R id k e r  and Henn ing ( 1 9 6 7 ) ,  Peckam ( 1 9 7 0 ) ,  Anderson and 

C ro c k e r  ( 1 9 7 1 ) ,  P o l i n s k y  and R u b in f e l d  ( 1 9 7 7 ) ,  Nelson 

( 1 9 7 8 a ) ] .

Freeman (1979a)  r e p o r t s  t h a t  some s t u d i e s  have used 

p o l l u t i o n  d a ta  d e r i v e d  from d i s p e r s i o n  models [ e . g . ,  H a r r i s o n  

and Macdonald (1 9 7 4 ) ,  H a r r i s o n  and R u b in f e l d  ( 1 9 7 8 a ) ,  Smith  

( 1 9 7 8 ) ] ,  b u t  he q u e s t i o n s  th e  a c c u ra c y  o f  th e  p r e s e n t  

d i s p e r s i o n  m o d e l l i n g  t e c h n i q u e s .

Anderson and C ro c k e r  (1971 )  s t a t e  t h a t  th e  two 

p o l l u t a n t s  most commonly examined i n  t h e  house p r i c e  s t u d i e s  

-  t o t a l  suspended p a r t i c u l a t e s  and s u lp h u r  o x id e s  -  a re  

h i g h l y  c o r r e l a t e d  and a l s o  t h a t  t h e  damages a re  l i n k e d  on 

a c c o u n t  o f  t h e  s y n e r g i s t i c  e f f e c t s  o f  th e s e  p o l l u t a n t s .  T h is  

r a i s e s  p rob lem s  o f  m u l t i - c o l i n e a r i t y  and r e q u i r e s  t h a t  th e  

p o l l u t i o n  v a r i a b l e s  must be c a r e f u l l y  s e l e c t e d  and s p e c i f i e d  

i n  th e  h o u s in g  p r i c e  f u n c t i o n .

Mishan (1970)  s t a t e s  t h a t  where an e n v i r o n m e n t a l  

p o l l u t a n t  ( e . g . ,  n o i s e )  i s  u b i q u i t o u s ^ \  r a t h e r  than

(14 )  I n  t h i s  c o n t e x t ,  u b i q u i t o u s  means n o t  t h a t  a l l  p a r t s  o f  
th e  c o u n t r y  a re  n o i s y ,  b u t  t h a t  n o is e  i s  p r e v a l e n t  i n  
a l l  t h e  a reas  i n  wh ich  th e  i n d i v i d u a l  wants  o r  i s  a b le  
to  l i v e  (due to  c o n s t r a i n t s  such as a c c e s s i b i l i t y  to  
work , s h o p s , e t c . ) .
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l o c a l i s e d ,  th e n  t h i s  l i m i t s  t h e  h o u s e h o l d e r s ’ a b i l i t y  t o  move

t o  a v o id  th e  p o l l u t a n t .  Hence, he a rgues  t h a t ,  i n  such

c a s e s ,  t h e  s t u d i e s  o f  house p r i c e  d i f f e r e n t i a l s  w i l l  f a i l  t o

p i c k  up f u l l y  th e  damage s u f f e r e d  as a r e s u l t  o f  th e  n o is e  i n

a p a r t i c u l a r  l o c a t i o n  and w i l l  a l s o  n o t  p i c k  up th e  e f f e c t s

o f  a g e n e r a l  i n c r e a s e  i n  n o is e  l e v e l s .  Pearce  (1976b ,  1978)

g i v e s  f u r t h e r  s u p p o r t  t o  t h i s  a rgum ent  and c o n c lu d e s  [P e a rc e

(1976b ,  p . 4 6 ) ] : -

" Hen ce i t  i s  n o t  a l t o g e t h e r  c l e a r  t h a t  a l l  
p o l l u t a n t s  a re  s u f f i c i e n t l y  l o c a l i s e d  f o r  th e  PVV 
( p r o p e r t y  v a lu e  v a r i a t i o n s )  t o  be a s u i t a b l e  
i n d i c a t o r  o f  damage".

( j  ) The i n t e r p r e t a t i o n  o f  t h e  r e s u l t s  o f  t h e  house 
p r i c e  s t u d i e s

I n  p r i n c i p l e ,  t h e  house p r i c e  s t u d i e s  c o u ld  p r o v i d e

a p o t e n t i a l l y  v a l u a b l e  summary i n d i c a t o r  o f  the  damage caused

by a p o l l u t a n t .  However,  i t  i s  n o t  c e r t a i n  wh ich  t y p e s  o f

p o l l u t i o n  damages a re  i n c l u d e d  i n  t h i s  summary measure nor

t h e  e x t e n t  t o  w h ich  th e s e  damages have been c a p tu r e d  i n  th e

house p r i c e  s t u d i e s .  T h is  i s  i m p o r t a n t  s i n c e ,  i n  a s s e s s in g

t h e  o v e r a l l  damage caused by a p o l l u t a n t ,  i t  i s  n e c e s s a ry  to

e n su re  t h a t  no doub le  c o u n t i n g  a r i s e s  from th e  i n c l u s i o n  o f

t h e  r e s u l t s  o f  t h e  house p r i c e  s t u d i e s  a lo n g s id e  t h e

e s t im a t e s  f o r  o t h e r  s p e c i f i c  damages ( e . g . ,  c l e a n i n g  c o s t s ,

h e a l t h  i m p a c t s ,  e t c . ) .  The l a c k  o f  know ledge on th e  e x t e n t

o f  i n d i v i d u a l  h o u s e h o ld e r s '  p e r c e p t i o n  o f  th e  v a r i o u s  t y p e s

o f  p o l l u t i o n  damage has f o r c e d  a n a l y s t s  to  ad op t  some ' a

p r i o r i '  and f a i r l y  h e r o i c  a s s u m p t io n s  i n  c o m b in in g  th e  house

p r i c e  s t u d i e s '  r e s u l t s  w i t h  th e  e s t im a t e s  f o r  s p e c i f i c
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p o l l u t i o n  damages t h a t  have been o b t a in e d  by o t h e r  t e c h n iq u e s

i n  o r d e r  to  y i e l d  an a g g re g a te  f i g u r e  f o r  t o t a l  p o l l u t i o n

damage [ e . g . ,  see Freeman ( 1 9 7 9 b ) ] .

An o v e rv ie w  o f  h e d o n ic  p r i c i n g  models

There  i s  a c o n t i n u i n g  c o n t r o v e r s y  o ve r  th e  v a l i d i t y

and r e le v a n c e  o f  h e d o n ic  p r i c e  s t u d i e s .  Maclennan (1977)

p o i n t s  o u t  t h a t  a s e t  o f  a s s u m p t io n s  have been ad op ted  i n  the

s t u d i e s  t o  f i l l  t h e  empty boxes a r i s i n g  f rom th e  c u r r e n t  l a c k

o f  know ledge and d a ta .  The c r i t i c s  a rgue  t h a t  th e se

a s s u m p t io n s  a re  r e s t r i c t i v e  and u n r e a l i s t i c .  Thus Pearce and

Edwards (1979 ,  p . 213) c o n c lu d e  t h a t :

" A t  t h e  t h e o r e t i c a l  l e v e l ,  t h e  h e d o n ic  p r i c e  
te c h n iq u e  s u f f e r s  so many r e s t r i c t i o n s  o f  a 
s u f f i c i e n t l y  s e v e re  n a t u r e  t h a t  t h e  o n l y  p r o p e r  
c o n c l u s i o n  i s  t h a t  i t  t e l l s  us n o t h i n g .  . . .  i t  can
and does come up w i t h  some m a gn i tu de s  b u t  what  th e s e
m agn i tudes  mean i s  a n o th e r  m a t t e r .  The argum ent  
h e re  i s  t h a t  th e y  mean n o t h i n g . "

M a le r  (1977)  c o n c lu d e s  t h a t  th e  t h e o r e t i c a l  

s h o r t c o m in g s  o f  t h e  h e d o n ic  p r i c e  s t u d i e s ,  a lo n g  w i t h  th e  

d a ta  a v a i l a b i l i t y  and e c o n o m e t r i c  d i f f i c u l t i e s ,  mean t h a t  

th e y  c a n n o t  y i e l d  m e a n in g fu l  e s t im a t e s  o f  t h e  w i l l i n g n e s s  to  

pay f o r  e n v i r o n m e n t a l  q u a l i t y .

However,  Freeman (1 97 9 c )  t a k e s  a more p r a g m a t i c  and 

l e s s  condem nato ry  p o i n t  o f  v i e w .  He acknow ledges  t h a t  the  

h e d o n ic  p r i c i n g  s t u d i e s '  a s s u m p t io n s  a re  o v e r s i m p l i f i e d  and 

may n o t  be p e r f e c t l y  r e a l i s t i c  and t h a t  th e  e m p i r i c a l

e s t i m a t i o n  p ro c e d u re s  f o l l o w e d  a re  n o t  p e r f e c t .  N e v e r th e ­

l e s s ,  he emphas izes  t h a t  a l l  e m p i r i c a l  r e s e a r c h  i s  s u b j e c t  to  

t h e  p rob lem s o f  d a ta  a v a i l a b i l i t y  and d i s c r e p a n c i e s  between
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t h e  t h e o r e t i c a l  i d e a l  and t h e  p r a c t i c a l  r e a l i t i e s .  T h e r e f o r e  

he s u g g e s ts  t h a t  th e  d i s c u s s io n  s h o u ld  c e n t r e  n o t  on w he the r  

t h e  h e d o n ic  p r i c e  model i s  p e r f e c t  b u t  r a t h e r  on w h e the r  i t  

p r o v i d e s  a u s e f u l  t e c h n iq u e  f o r  e xp a n d in g  th e  l i m i t e d  

know ledge  on t h e  v a l u a t i o n  o f  e n v i r o n m e n t a l  im p a c t s .  To 

t h i s  l a t t e r  q u e s t i o n ,  Freeman (1 97 9 c )  g i v e s  a q u a l i f i e d  yes ,  

a l t h o u g h  th e  c r i t i c s  wou ld  p r o b a b l y  s t i l l  g i v e  a n e g a t i v e  

answ er .  Freeman (1979c )  c o n c lu d e s  t h a t  th e  h e d o n ic  p r i c i n g  

t e c h n iq u e  does o f f e r  p rom ise  and t h a t ,  i n  p e r f o r m in g  f u r t h e r  

house p r i c e  s t u d i e s ,  g r e a t e r  c a re  needs t o  be take n  i n  o r d e r  

t o  overcome t h e  p r e v io u s  s t u d i e s '  l i m i t a t i o n s ,  wh ich  were 

h i g h l i g h t e d  i n  s e c t i o n s  ( a ) - ( j )  above ( e . g . ,  i n  r e s p e c t  o f  

s e g m e n ta t io n  o f  t h e  h o u s in g  m a rk e t  and th e  c a r e f u l  

s p e c i f i c a t i o n  o f  th e  v a r i a b l e s  i n  t h e  h o u s in g  p r i c e  

f u n c t i o n ) .  N e v e r t h e l e s s ,  t h i s  wou ld  p r e s e n t  some s i g n i f i c a n t  

p rob lem s f o r  th e  c o l l e c t i o n  o f  th e  n e c e s s a ry  d a ta  and the 

p e r fo rm a n c e  o f  t h e  e c o n o m e t r i c  a n a l y s i s .

3 . 3 . 5  H y b r id  p r o p e r t y  models

A ' h y b r i d '  app roach  was adop ted  by t h e  R o s k i l l  

Commission on L o n do n 's  T h i r d  A i r p o r t T h i s  approach  i s  

' h y b r i d '  i n  t h a t  i t  ado p ts  a c o m b in a t i o n  o f  c e r t a i n  a s p e c ts  

o f  th e  p r o p e r t y  p r i c e  s t u d i e s  and th e  s u rv e y  t e c h n iq u e s .

M u l t i p l e  r e g r e s s i o n  t e c h n iq u e s  c o u ld  n o t  be 

s u c c e s s f u l l y  used and, i n s t e a d ,  a measure o f  th e  im p a c t  o f  

n o is e  on house p r i c e s  was o b t a i n e d  f rom  a s u r v e y  o f  e s t a t e

(1 5 )  F u r t h e r  d e t a i l e d  i n f o r m a t i o n  and comments on th e  R o s k i l l  
C o m m iss io n 's  a n a l y s i s  and f i n d i n g s  a re  g iv e n  i n  Mishan 
( 1 9 7 0 ) ,  R o s k i l l  ( 1 9 7 1 ) ,  Pau l  ( 1 9 7 1 ) ,  F lowerdew (1972)  
and Pearce  ( 1 9 7 8 ) .
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a g e n t s ’ o p i n i o n s  on t h i s  m a t t e r .  The h y b r i d  approach  a l s o  

does n o t  f o l l o w  th e  h e d o n ic  m o d e ls '  assu m p t io n  o f  a p ro ce ss  

o f  c o n t i n u o u s  a d ju s tm e n t  i n  t h e  h o u s in g  m a rk e t .  The 

h o u s e h o l d e r s '  consumer s u r p l u s  had t o  be e s t im a t e d  on a c c o u n t  

o f  th e  d i s c r e t e  a d ju s tm e n ts  i n  t h e  h o u s in g  m a rke t  t h a t  are 

l i k e l y  t o  f o l l o w  f rom a n o n - m a r g in a l  e n v i r o n m e n t a l  change ,  

such as th e  c o n s t r u c t i o n  o f  an a i r p o r t .  T h is  was o b t a in e d  

th r o u g h  a q u e s t i o n n a i r e  s u r v e y  o f  h o u s e h o ld e r s .  In  th e  

R o s k i l l  s t u d y ,  h o u s e h o ld e rs  were c l a s s i f i e d  a c c o r d in g  to  th e  

f o l l o w i n g  c a t e g o r i e s :  n a t u r a l  m overs ;  n o is e  in d u c e d  movers ;

r e s i d e n t s  r e m a in in g  i n  th e  a r e a ;  and th o s e  moving i n t o  th e  

a r e a .  The im p a c ts  o f  t h e  n o i s e  l e v e l s  wou ld  be d i f f e r e n t  f o r  

each o f  th e s e  c a t e g o r i e s  and t h e r e f o r e  th e y  were assessed 

s e p a r a t e l y .  T h is  makes t h e  a n a l y s i s  more r e a l i s t i c  b u t  a l s o  

more c o m p l i c a t e d .

The R o s k i l l  C o m m is s io n 's  s tu d y  has been s u b j e c t  t o  a 

number o f  c r i t i c i s m s  [s e e  Mishan (1 9 7 0 ) ,  P au l  ( 1 9 7 1 ) ,

Dasgupta and Pearce (1972)  and Pearce ( 1 9 7 8 ) ] .  The s tu d y  i s  

s u b j e c t  t o  many o f  th e  p rob lem s and l i m i t a t i o n s  wh ich were 

h i g h l i g h t e d  e a r l i e r ,  such as :  t h e  s e l e c t i o n  o f  a measure f o r

n o i s e  [ s e e  P au l  ( 1 9 7 1 ) ,  H a r t  (1973)  -  c i t e d  i n  Pearce

( 1 9 7 8 ) ] ;  s t a r t i n g  p o i n t  b i a s ;  t h e  i n a b i l i t y  o r  

u n w i l l i n g n e s s  o f  h o u s e h o ld e r s  t o  s t a t e  a m oneta ry  f i g u r e  f o r  

t h e i r  w i l l i n g n e s s  to  pay t o  move f rom t h e i r  house;  and th e  

f a i l u r e  to  s p e c i f y  c l e a r l y  th e  e x t e n t  o f  th e  move [s e e  Mishan 

( 1 9 7 0 ) ] .  M o re o ve r ,  Mishan (1970 )  and Pau l  (1971 )  c r i t i c i s e  

th e  C om m is s io n 's  t r e a t m e n t  o f  th e  consumer s u r p l u s  e le m en t  on
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a c c o u n t  o f  t h e  a s s ig n m e n t  o f  an a r b i t r a r y  f i g u r e  t o  th o s e  

consumers who s a id  t h a t  t h e y  wou ld  n o t  move a t  any p r i c e  -  

i . e . ,  whose consumer s u r p l u s  was i n f i n i t e .

3 . 3 . 6  T r a v e l  c o s ts  models

A n o th e r  and s l i g h t l y  d i f f e r e n t  example o f  t h e  m a rke t  

based s t u d i e s  i s  t h e  t r a v e l  c o s t  models  based on th e  

t e c h n i q u e  d e ve lo p e d  i n i t i a l l y  by Clawson and K n e tsch  ( 1 9 6 6 ) .  

These models  e n t a i l  d e r i v i n g  a demand c u r v e  f o r  r e c r e a t i o n  

and e s t i m a t i n g  t h e  s h i f t  i n  t h i s  demand c u r v e  r e s u l t i n g  f rom  

a change i n  e n v i r o n m e n t a l  q u a l i t y .  The a rea  between th e  

demand c u r v e s  th e n  y i e l d s  a m o ne ta ry  measure o f  t h e  v a lu e  o f  

t h i s  change i n  e n v i r o n m e n t a l  q u a l i t y .  On t h e  b a s i s  o f  th e  

work o f  Clawson and K ne tsch  ( 1 9 6 6 ) ,  t h e  demand c u r v e  f o r  

r e c r e a t i o n  has been e s t im a t e d  th r o u g h  th e  use o f  a t r i p  

g e n e r a t i o n  model w h ich  i n c l u d e s  t h e  t r a v e l  c o s t s  o f  th e  

v i s i t o r s  f rom  d i f f e r e n t  zones and v a r i o u s  o t h e r  

v a r ia b le s ^ ^ ^ ).
A p o t e n t i a l  b e n e f i t  o f  t h i s  t e c h n iq u e  a r i s e s  f rom 

i t s  d i r e c t  g e n e r a t i o n  o f  a m one ta ry  v a lu e  f o r  an 

e n v i r o n m e n t a l  change .  I n  a d d i t i o n ,  r e c r e a t i o n  b e n e f i t s  fo rm  

a l a r g e  p r o p o r t i o n  o f  th e  t o t a l  b e n e f i t s  r e s u l t i n g  f rom  an 

im p rovem en t  i n  w a te r  q u a l i t y  [ s e e  Freeman (1979 b )  and OECD 

( 1 9 8 3 ) ] ,  M o re o v e r ,  t h e  im p a c ts  on v i s i t o r s '  t r a v e l  c o s t s  can

(1 6 )  Fo r  f u r t h e r  d e t a i l s  on t h e  t r a v e l  c o s t s  models  and
t h e i r  a p p l i c a t i o n  t o  th e  v a l u a t i o n  o f  t h e  r e c r e a t i o n  
b e n e f i t s  f rom  e n v i r o n m e n t a l  im p ro v e m e n ts ,  see Clawson 
and K n e tsch  ( 1 9 6 6 ) ,  OECD ( 1 9 7 6 ) ,  Pearce (1 97 8 )  and 
Freeman (1 979a ,  b ) .
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be an i m p o r t a n t  b e n e f i t  ( o r  c o s t )  i t e m  a r i s i n g  f rom an 

im p ro ve m en t  ( o r  d e t e r i o r a t i o n )  i n  th e  q u a l i t y  o f  th e  

e n v i r o n m e n t  a t  a s p e c i f i c  s i t e .

Gibson (1978)  n o te s  t h a t  t h e  C la w s o n -K n e ts c h  t r a v e l  

c o s t s  model  has dom ina ted  th e  work on th e  economics  o f  

r e c r e a t i o n  o v e r  t h e  l a s t  f i f t e e n  y e a r s .  The model has been 

a d o p te d  i n  some s t u d i e s  f o r  v a l u i n g  th e  im p a c ts  on r e c r e a t i o n  

o f  changes i n  w a te r  q u a l i t y  [ e , g ,  see S tevens  ( 1 9 6 6 ) ,  Bouwes 

and S c h n e id e r  (1979)  and S t ra n d  ( 1 9 8 0 ) ] .

However,  t h i s  t e c h n iq u e  i s  s u b j e c t  t o  s i x  main 

d i f f i c u l t i e s .

The f i r s t  d i f f i c u l t y  c o n c e rn s  th e  s p e c i f i c a t i o n  o f  

th e  t r i p  g e n e r a t i o n  m ode l .  Clawson and K n e t s c h ' s  i n i t i a l  

model j u s t  i n c l u d e d  th e  v i s i t o r s '  t r a v e l  c o s t s  [C lawson and 

K ne tsch  ( 1 9 6 6 ) ] .  However,  as Clawson and Kne tsch  d id  

th e m s e lv e s  ackn o w led g e ,  t h i s  was n o t  r e a l l y  s u f f i c i e n t  s i n c e  

t h e r e  a re  a number o f  o t h e r  i m p o r t a n t  v a r i a b l e s  t h a t  a f f e c t  

r e c r e a t i o n  demand ( e . g .  t h e  income and s o c io - e c o n o m ic  

c h a r a c t e r i s t i c s  o f  the  d i f f e r e n t  g roups  o f  v i s i t o r s  and th e  

a t t r i b u t e s  o f  a l t e r n a t i v e  s i t e s ) .  The OECD r e p o r t  [OECD

(1 9 7 6 ) ]  s t a t e s  t h a t  the  d i f f e r e n t  t y p e s  o f  r e c r e a t i o n  

a c t i v i t y  u n d e r ta k e n  by th e  v i s i t o r s  ( e . g .  f i s h i n g ,  sw imming,  

c a n o e in g ,  w a l k i n g ,  e t c . )  s h o u ld  be ta k e n  i n t o  a c c o u n t  i n  the  

c l a s s i f i c a t i o n  o f  v i s i t o r s  i n  t h e  m ode l .

The o m is s io n  o f  i m p o r t a n t  v a r i a b l e s  c o u ld  le a d  to  

p rob le m s  o f  m u l t i - c o l i n e a r i t y  a r i s i n g .  S t ra n d  (1980)  

comments t h a t  h i s  i n i t i a l  model c o u ld  have been m i s s p e c i f i e d
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s in c e  i t  i s  ne c e s s a ry  to  i n c l u d e  a l t e r n a t i v e  s i t e s  in  the  

a n a l y s i s  and t h a t  t h e i r  o m is s io n  c r e a t e d  an upward b ia s  i n  

h i s  e s t i m a t e s .  Recent more e l a b o r a t e  s t u d i e s  have a t t e m p te d  

to  i n c l u d e  some o f  th e s e  d e t e r m i n i n g  v a r i a b l e s .  However,  

t h e r e  a re  many complex f a c t o r s  i n v o l v e d  i n  the  demand f o r  

r e c r e a t i o n  a t  a p a r t i c u l a r  s i t e .  I t  i s  d i f f i c u l t  t o  b u i l d  up 

and a p p l y  a model t h a t  s a t i s f a c t o r i l y  ta k e s  i n t o  a c c o u n t  the  

v a r i o u s  i m p o r t a n t  f a c t o r s .  Thus,  S t r a n d  (1980)  was u n c e r t a i n  

as to  the  e x t e n t  t o  wh ich  he had been a b le  to  overcome th e  

e r r o r  a r i s i n g  f rom  th e  m i s s p e c i f i c a t i o n  i n  h i s  i n i t i a l  model 

by th e  i n c l u s i o n  o f  an a d d i t i o n a l  v a r i a b l e  t o  r e p r e s e n t  

a l t e r n a t i v e  s i t e s .  S t ra n d  (1980 )  comments t h a t  i t  i s  an 

im p o s s ib l e  t a s k  t o  s p e c i f y  th e  C la w s o n -K n e ts c h  model 

p e r f e c t l y .  Gibson (1978)  c o n c lu d e s  t h a t  t h e  l a r g e  d a ta  

r e q u i r e m e n t  f o r  th e  r e c r e a t i o n  t r i p  g e n e r a t i o n  models i s  a 

m a jo r  f a c t o r  t h a t  c o u ld  p r e v e n t  t h e i r  a p p l i c a t i o n .

The second d i f f i c u l t y  c on ce rn s  th e  measure o f  t r a v e l  

c o s t s  used i n  th e  m ode l .  In  t h e i r  i n i t i a l  w o rk ,  Clawson and 

Knetsch  (1966 )  c a l c u l a t e d  t r a v e l  c o s t s  s o l e l y  on th e  b a s i s  o f  

d i s t a n c e  t r a v e l l e d  m u l t i p l i e d  by t h e  t r a n s p o r t  c o s t s  per 

m i l e .  They acknow ledge t h a t  t h e i r  f a i l u r e  to  a l l o w  f o r  th e  

v a lu e  o f  t h e  t im e  s p e n t  t r a v e l l i n g  t o  and from th e  s i t e  and 

v i s i t i n g  th e  s i t e  le a d s  to  u n d e r - e s t i m a t i o n  o f  th e  b e n e f i t s  

o f  th e  r e c r e a t i o n  s i t e .  However,  Clawson and Kne tsch  (1 9 6 6 ) ,  

a lo n g  w i t h  Freeman (1 9 7 9 a ) ,  n o te  t h a t  t h e r e  i s  c o n s i d e r a b l e  

u n c e r t a i n t y  and c o n t r o v e r s y  c o n c e r n in g  th e  a p p r o p r i a t e  v a lu e  

o f  t im e  which  w i l l  v a r y  f o r  d i f f e r e n t  i n d i v i d u a l s  and f o r
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d i f f e r e n t  s i t u a t i o n s .  Freeman (1979 a)  s u g g e s ts  t h a t  the  

v a lu e  o f  r e c r e a t i o n - r e l a t e d  t im e  c o u ld  d i f f e r  f rom th e  

a v a i l a b l e  f i g u r e s  f o r  th e  v a lu e  o f  commuter t r a v e l  t i m e .  I t  

i s  a l s o  n e c e s s a ry  to  ta k e  i n t o  a c c o u n t  t h e  u t i l i t y  o r  

d i s u t i l i t y  o f  th e  j o u r n e y  to  and from th e  r e c r e a t i o n  s i t e .  

F u r t h e r m o r e ,  i t  w i l l  be d i f f i c u l t  t o  measure t r a v e l  c o s t s  f o r  

s i t e s  i n  u rban  a reas  t h a t  do n o t  have a l a r g e  and r e a d i l y  

i d e n t i f i a b l e  c a tch m e n t  a r e a .  C o n s e q u e n t l y ,  t h e  

C la w s o n -K n e ts c h  models c o u ld  p r o b a b l y  n o t  be used f o r  many 

such urban s i t e s  where i m p o r t a n t  e n v i r o n m e n t a l  im provem en ts  

and damages can o c c u r  ( e . g .  the  c r e a t i o n  o f  u rban  p a rk s  and 

th e  l i t t e r i n g  o f  t h e s e  p a r k s ) .

T h i r d l y ,  t h e  C la w s o n -K n e ts c h  model assumes t h a t  t h e  

s o le  pu rpose  o f  th e  t r i p  i s  t o  v i s i t  j u s t  th e  s p e c i f i c  

r e c r e a t i o n  s i t e  under  re v ie w  and t h a t  t h e  c o s t s  o f  t h e  

j o u r n e y  can be take n  as a s u r r o g a t e  measure o f  th e  c o s t s  o f  

t h e  r e c r e a t i o n  v i s i t  and t h e  t r a v e l l e r s '  w i l l i n g n e s s  to  pay 

f o r  t h e  v i s i t .  However,  i n  many i n s t a n c e s  t h e r e  may be 

a d d i t i o n a l  pu rposes  f o r  th e  t r i p ,  such as s e e in g  ne a rby  

f r i e n d s  o r  v i s i t i n g  o t h e r  r e c r e a t i o n  s i t e s .  Freeman (1 979a)  

n o te s  t h a t  t h i s  l a t t e r  case r a i s e s  p rob lem s o f  f i n d i n g  a 

m e a n in g fu l  method o f  a l l o c a t i n g  the  t o t a l  t r a v e l  c o s t s  

between th e  v a r i o u s  s i t e s  v i s i t e d .  Clawson and K n e t s c h ' s  

a l l o c a t i o n  p ro c e d u re  f o r  such a reas  was i n t u i t i v e .

C h e s h i re  and S t a b l e r  (1976)  i d e n t i f i e d  a n o th e r  

c a t e g o r y  o f  t r a v e l l e r s ,  whom th e y  te rm  ' m e a n d e re rs ' ,  t h a t  do 

n o t  c o n fo rm  to  t h e  pu re  s i n g l e  s i t e  r e c r e a t i o n  v i s i t o r
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assumed i n  th e  C la w so n -K ne tsch  m ode l .  They s u g g e s t  t h a t  

C la w s o n -K n e ts c h  models may have t o  be abandoned in  f a v o u r  o f  

consumer s u rv e y  t e c h n iq u e s  i n  o r d e r  t o  e s t im a t e  th e  

w i l l i n g n e s s  to  pay o f  such m e ande re rs .  Gibson (1978). 

comments t h a t  t h e  e x i s t e n c e  o f  t h e s e  o t h e r  c a t e g o r i e s  o f  

v i s i t o r s ,  a lo n g  w i t h  th e  p rob lem s c o n c e r n in g  th e  t r a v e l  c o s t  

measure d i s c u s s e d  e a r l i e r ,  t h r e a t e n s  th e  b a s i c  f o u n d a t i o n s  o f  

t h e  C la w s o n -K n e ts c h  method and means t h a t  c o n s i d e r a b l e  

r e s e a r c h  i s  needed i f  r e c r e a t i o n  b e n e f i t s  can be s u c c e s s f u l l y  

v a l u e d  by C la w son -K n e tsch  m ode ls .

Clawson and K n e t s c h 's  work was d i r e c t e d  a t  v a l u i n g  

t h e  b e n e f i t s  r e l a t e d  to  th e  q u a n t i t y  o f  r e c r e a t i o n  f a c i l i t i e s  

p r o v i d e d .  The f o u r t h  d i f f i c u l t y  a r i s e s  from th e  a p p l i c a t i o n  

o f  C la w s o n -K n e ts c h  models to  th e  v a l u a t i o n  o f  t h e  b e n e f i t s  

a r i s i n g  from changes i n  th e  q u a l i t y  o f  t h e  s i t e  ( e . g .  a 

l a k e ) .  T h is  con cern s  th e  p rob lem s  i n v o l v e d  in  e s t i m a t i n g  th e  

e f f e c t  o f  a change i n  e f f l u e n t  l e v e l s  upon w a te r  q u a l i t y ,

(see s e c t i o n  3 . 3 . 1 )  s e l e c t i n g  an a p p r o p r i a t e  measure o f  w a te r  

q u a l i t y  and then  d e t e r m i n i n g  th e  im p a c t  o f  changes i n  w a te r  

q u a l i t y  upon th e  demand f o r  r e c r e a t i o n .  The l a s t  two 

p rob lem s  a re  compounded by th e  h e te ro g e n e o u s  n a t u r e  o f  

r e c r e a t i o n  wh ich  encompasses many d i v e r s e  a c t i v i t i e s  ( e . g .  

f i s h i n g ,  sw imming,  b o a t i n g ,  h i k i n g ,  e t c . )  t h a t  a re  a f f e c t e d  

by d i f f e r e n t  a s p e c ts  o f  w a te r  q u a l i t y  [see  T u rn e r  ( 1 9 7 7 ) ] .  

Freeman (1979a)  c r i t i c i s e s  t h e  w a te r  q u a l i t y  measures t h a t  

a re  commonly adop ted  i n  s t u d i e s  o f  r e c r e a t i o n  b e n e f i t s .  He 

n o te s  t h a t  i t  i s  d i f f i c u l t  t o  d e te r m in e  o b j e c t i v e ,  w a te r  

q u a l i t y  measures t h a t  consumers p e r c e i v e  as b e in g  i m p o r t a n t
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f o r  r e c r e a t i o n .  He goes on t o  say t h a t  t h i s  l a c k  o f  

know ledge  c o n c e r n in g  con sum e rs '  p e r c e p t i o n  o f  w a te r  q u a l i t y

c r e a t e s  u n c e r t a i n t y  o v e r  t h e  e x t e n t  t o  w h ic h  th e  im p a c ts  o f  

e n v i r o n m e n t a l  changes upon th e  u s e r s  o f  a w a te r  body have

been i n c l u d e d  i n  t h e  e s t im a t e s  g e n e r a te d  by a r e c r e a t i o n  

b e n e f i t s  s t u d y .  I n  r e l a t i o n  t o  th e  l a s t  p ro b le m ,  some

e m p i r i c a l  r e c r e a t i o n  b e n e f i t  s t u d i e s  have used p o s t u l a t e d  

v a lu e s  f o r  t h i s  f u n d a m e n ta l  v a r i a b l e  i n  th e  e v a l u a t i o n

p ro c e s s  [ e . g .  S tevens  ( 1 9 6 6 ) ,  Bouwes and S c h n e id e r  

( 1 9 7 9 ) ] ^ ^ ^ \  T u rn e r  (1977 )  r e p o r t s  t h a t  l i m i t e d  p r o g re s s  

has so f a r  been made i n  r e s o l v i n g  th e s e  p rob le m s  s u r r o u n d in g

th e  w a te r  q u a l i t y  v a r i a b l e  and t h a t  t h i s  s u b s t a n t i a l l y  l i m i t s  

th e  e f f e c t i v e n e s s  o f  s t u d i e s  v a l u i n g  th e  b e n e f i t s  o f  w a te r  

q u a l i t y  im p ro ve m e n ts .

F i f t h l y ,  d i f f i c u l t i e s  can be e n c o u n te re d  i n  d e r i v i n g  

an a g g r e g a t e  n a t i o n a l  e s t i m a t e  o f  e n v i r o n m e n t a l  damages or

b e n e f i t s  on t h e  b a s i s  o f  t h e  v a l u e s  g i v e n  by a C law son -  

K ne tsch  t y p e  a n a l y s i s  o f  a s p e c i f i c  s i t e ,  on a c c o u n t  o f  the

p a r t i c u l a r  c h a r a c t e r i s t i c s  o f  t h i s  i n d i v i d u a l  s i t e .

A f i n a l  d i f f i c u l t y  w i t h  t h e  t r a v e l  c o s t s  models i s

t h e i r  o m is s io n  o f  t h e  b e n e f i t s  o f  a w a te r  q u a l i t y  improvem ent  

f o r  n o n - u s e r s  o f  t h e  s p e c i f i c  r e c r e a t i o n  s i t e  un de r  r e v ie w .  

T h is  i n c l u d e s  th e  ' o p t i o n  v a l u e '  b e n e f i t s .  T h i s  o m is s io n  

m ig h t  r e q u i r e  t h a t  a C la w s o n -K n e ts c h  t y p e  s tu d y  was 

supp lem ented  by consumer s u r v e y s  o f  t h e  g e n e r a l  p o p u l a t i o n .

(1 7 )  For  a c r i t i q u e  o f  th e s e  s t u d i e s '  t r e a t m e n t  o f  t h i s  
i m p o r t a n t  a s p e c t ,  see T u r n e r  ( 1 9 7 7 ) .
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To sum u p . The t r a v e l  c o s t s  models c o u ld  

p o t e n t i a l l y  g e n e ra te  m o ne ta ry  e s t i m a t e s  f o r  th e  v a lu e  o f  t h e  

r e c r e a t i o n a l  b e n e f i t s  f o re g o n e  as a r e s u l t  o f  e n v i r o n m e n t a l  

p o l l u t i o n  a t  a p a r t i c u l a r  ( r u r a l )  s i t e .  However,  i t  i s  

e v i d e n t  t h a t  t h i s  t e c h n iq u e  i s  s u b j e c t  t o  a number o f  

p r a c t i c a l  d i f f i c u l t i e s  wh ich  c o u ld  l i m i t  t h e  v a l i d i t y  o f  t h e  

e s t i m a t e s  g e n e r a te d .  I n  t h i s  r e s p e c t ,  i t  i s  w o r th  n o t i n g  

t h a t  Clawson and Knetsch  (1 9 6 6 ) ,  i n  t h e i r  o r i g i n a l  w o rk ,  

a d v o c a te d  t h a t  th e  t r a v e l  c o s ts  model s h o u ld  be a p r e l i m i n a r y  

t e c h n iq u e  wh ich  j u s t  p r o v id e d  ' b a l l  p a r k '  e s t i m a t e s .

F i n a l l y ,  the  p r a c t i c a l  d i f f i c u l t i e s  w i t h  the  t r a v e l  c o s t s  

models c o u ld  mean t h a t  i t  wou ld  n o t  be p o s s i b l e  to  a p p l y  them 

i n  c e r t a i n  s i t u a t i o n s ,  e s p e c i a l l y  u rban  l o c a t i o n s .

I n s t e a d  o f  t h e  C la w s o n -K n e ts c h  typ e  t r a v e l  c o s ts

m ode ls .  Freeman (1979a) p r e f e r s  th e  p a r t i c i p a t i o n  models  t h a t

have been used i n  some s t u d i e s  o f  t h e  r e c r e a t i o n a l  b e n e f i t s

from e n v i r o n m e n t a l  im p rovem en ts  [ e , g ,  see Dav idson e t  a l

1 9 6 6 ) ,  N a t i o n a l  P la n n in g  A s s o c i a t i o n  (1 9 7 5 ) ,  B a t t e l l e  
( 18 )( 1 9 7 5 ) ]  . T h is  approach  i n v o l v e s  da ta  r e q u i r e m e n t s ,

a ssu m p t io n s  and e s t i m a t i o n  t e c h n iq u e s  t h a t  a re  l e s s  s t r i n g e n t  

than  th o s e  o f  t h e  C la w s o n -K n e ts c h  m o de ls .  N e v e r t h e le s s ,  

s i g n i f i c a n t  d i f f i c u l t i e s  s t i l l  a r i s e  c o n c e r n in g  th e  

s p e c i f i c a t i o n  o f  t h e  demand f u n c t i o n  f o r  r e c r e a t i o n  and th e  

w a te r  q u a l i t y  v a r i a b l e .  M o re o v e r ,  t h i s  ap p ro ach  r e q u i r e s  the  

use o f  an im pu ted  v a lu e  f o r  a r e c r e a t i o n  v i s i t  i n  o r d e r  to  

c o n v e r t  i n t o  mone ta ry  te rm s  th e  p h y s i c a l  e s t im a t e s  g e n e ra te d

(1 8 )  For a re v ie w  o f  t h e s e  p a r t i c i p a t i o n  m ode ls ,  see Freeman 
(1979 a)  and OECD ( 1 9 8 3 ) .
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( 19 )by th e  p a r t i c i p a t i o n  models . T h i s  r a i s e s  p rob lem s  

c o n c e r n in g  th e  u n c e r t a i n t y  and c o n t r o v e r s y  ove r  th e  

a p p r o p r i a t e  v a l u e .

3 . 3 . 7  Use o f  e x p e r t s '  assessments

One method; t h a t  has been ad op ted  i n  some s t u d i e s  o f  

the  e n v i r o n m e n t a l  im p a c t s ,  i s  to  seek th e  assessments  o f  the  

e x p e r t s  i n  t h e  r e l e v a n t  f i e l d ^ ^ ^ ^ .  I t  was n o te d  e a r l i e r ,  

t h a t  consumers f r e q u e n t l y  c o u ld  n o t  p e r c e i v e  f u l l y  t h e  

i m p a c t s ,  e s p e c i a l l y  the  l o n g  ru n  im p a c t s ,  o f  a c e r t a i n  

p o l l u t a n t .  F u r t h e r ,  t h a t  i t  i s  d i f f i c u l t  and e x p e n s iv e  to  

d e s ig n  a q u e s t i o n n a i r e  s u r v e y  wh ich  g i v e s  the  consumers th e  

n e c e s s a r y  i n f o r m a t i o n  so t h a t  t h e y  a r e  a b le  to  comprehend and 

answer c o r r e c t l y  th e  q u e s t i o n s ,  b u t  w i t h o u t  the  p r o v i s i o n  o f  

t h i s  i n f o r m a t i o n  b i a s s i n g  t h e i r  r e p l i e s .  I n  c o n t r a s t ,  t h e  

e x p e r t s  and o f f i c i a l  a u t h o r i t i e s  w i l l  be much b e t t e r  i n f o rm e d  

abou t  t h e  e n v i r o n m e n t a l  im p a c ts  b e in g  s t u d i e d .  T h e r e f o r e ,  a 

more c o s t - e f f e c t i v e  method o f  d e t e r m i n i n g  th e  s i g n i f i c a n c e  o f

(19)  I n  t h i s  r e s p e c t ,  t h e  p a r t i c i p a t i o n  models a re  s i m i l a r  
t o  th e  p h y s i c a l  measurement t e c h n iq u e s ,  ( e . g .  
m o r t a l i t y / m o r b i d i t y  s t u d i e s ) ,  w h ich  were c o n s id e r e d  i n  
s e c t i o n  3 . 3 . 1 ,  and e n c o u n te r  th e  same s o r t  o f  p rob le m s  
c o n c e r n in g  t h e  d e r i v a t i o n  o f  p h y s i c a l  e s t im a t e s  and 
t h e i r  c o n v e r s io n  i n t o  m one ta ry  u n i t s .

(20 )  Freeman (1979b)  r e p o r t s  on t h e  r e s u l t s  o f  two such 
d o s e - re s p o n s e  e s t i m a t i o n  s t u d i e s  t h a t  were based upon 
t h e  o p i n i o n s  o f  e x p e r t s  [A h e rn e  ( 1 9 7 3 ) ,  G i l l e t t e
( 1 9 7 7 ) ] .  Freeman (1979a)  a l s o  r e p o r t s  t h a t  e x p e r t s '  
assessm en ts  o f  t h e  w a te r  q u a l i t y  a t  a number o f  l a k e s  
were used i n  D a v i d ' s  (1 968 )  house p r i c e s  s t u d y .  The 
R o s k i l l  Commission on L o n d o n 's  t h i r d  a i r p o r t  used t h e  
assessments  o f  e s t a t e  a g e n ts  to  d e te rm in e  the  im p a c ts  
o f  n o i s e  on house p r i c e s .  F u r t h e r  examples o f  t h e  use 
o f  e x p e r t s '  consensus approach  f o r  th e  e v a l u a t i o n  o f  
t h e  damages o f  e n v i r o n m e n t a l  p o l l u t a n t s  a re  th e  s t u d i e s  
by Theys (1977)  and Lowe and Lew is  ( 1 9 8 1 ) .
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an e n v i r o n m e n t a l  i s s u e  i s ,  as a f i r s t  s t e p  a t  l e a s t ,  to  

a s c e r t a i n  th e  assessments  o f  t h e  e x p e r t s  i n  th e  f i e l d  and th e  

o f f i c i a l  a u t h o r i t a t i v e  b o d ie s  on th e  s u b j e c t .  Thus Rowen

(1975)  s t a t e s  t h a t  th e s e  can be two p r i n c i p a l  s o u rce s  o f  

i n f o r m a t i o n  on e n v i r o n m e n t a l  im p a c t s .

3 . 4  The de ve lopm en t  o f  a ' b e s t  p r a c t i c a b l e '  approach
to w a rd s  t h e  v a l u a t i o n  o f  e n v i r o n m e n t a l  im p a c ts

The l a s t  t h r e e  s e c t i o n s  have d e m o n s t ra te d  some 

i m p o r t a n t  c o n c e p t u a l  and p r a c t i c a l  p rob lem s i n v o l v e d  in  

a s s e s s in g  complex e n v i r o n m e n t a l  i s s u e s .  I n  p a r t i c u l a r ,  th e  

p r e v io u s  s e c t i o n  h i g h l i g h t e d  t h a t  th e  p e r fo rm a n c e  o f  a f u l l  

economic  e v a l u a t i o n  o f  c e r t a i n  e n v i r o n m e n t a l  im p a c ts  may n o t  

be f e a s i b l e  on a c c o u n t  o f  da ta  c o n s t r a i n t s .  N e v e r t h e l e s s ,  a 

d e c i s i o n  must be made c o n c e r n in g  th e s e  e n v i r o n m e n t a l  

im p a c ts .  T h e r e f o r e  i t  i s  e s s e n t i a l  t o  f i n d  a method o f  

p r o v i d i n g  t h e  d e c i s io n - m a k e r s  w i t h  th e  r e l e v a n t  i n f o r m a t i o n  

to  en ab le  an a p p r o p r i a t e  assessment t o  be made o f  such 

i m p a c t s .  Th is  s e c t i o n  then  b u i l d s  on t h e  a n a l y s i s  i n  th e  

p r e v io u s  t h r e e  s e c t i o n s  and d e v e lo p s  a ' b e s t  p r a c t i c a b l e '  

approach  t h a t  c o u ld  be a p p l i e d  t o  th e  assessment  o f  complex  

e n v i r o n m e n t a l  im p a c t s ,  such as th o se  g e n e ra te d  by c a rb o n a te d  

beverage  c o n t a i n e r  sys te m s ,  f o r  wh ich  s i g n i f i c a n t  da ta  

c o n s t r a i n t s  a re  a p p a r e n t .

3 . 4 . 1  The g e n e r a l  p r i n c i p l e s  b e h in d  t h e ' b e s t  p r a c t i c a b l e *
approach

T h is  ' b e s t  p r a c t i c a b l e '  approach  i s  based upon a 

c o n s t r a i n e d  d e c i s io n - m a k in g  p ro c e s s  model wh ich  i s  conce rn ed  

w i t h  th e  g r e a t e s t  p o s s i b l e  a c h ie v e m e n t  o f  an o b j e c t i v e  

s u b j e c t  to  c e r t a i n  c o n s t r a i n t s .  Such a 'm a x im i s a t i o n  s u b j e c t
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to  c o n s t r a i n t s '  approach  to  p o l i c y  e v a l u a t i o n  has been 

a d v o c a te d  by C rocke r  (1 9 7 5 ) ,  Dorfman (1976)  and R ob e r ts

( 1 9 7 6 ) .  T h is  approach  i s  s i m i l a r  to  the  d e c i s io n - m a k in g  

model i n c o r p o r a t i n g  bounded r a t i o n a l i t y  t h a t  was de ve lop ed  by 

Simon [s e e  Simon ( 1 9 5 5 ) ] ^ ^ ^ ^ .

T h is  t h e s i s  f o l l o w s  t h e  N a t i o n a l  Academy o f  S c ience s  

(1975 )  and Rowen (1975)  i n  c o n s i d e r i n g  t h a t  th e  o b j e c t i v e  o f  

an e v a l u a t i o n  o f  an e n v i r o n m e n t a l  i s s u e  i s  to  a c t  as an a id  

and to  p r o v i d e  a ( s u p p le m e n ta r y )  i n p u t  o f  i n f o r m a t i o n  to  the

( p o l i t i c a l  b o d ie s )  who u l t i m a t e l y  make th e  d e c i s i o n  on th e  
( 2 2 )i s s u e  . T h is  da ta  c o l l e c t i o n  and p r e s e n t a t i o n  r o l e  o f  

th e  a n a l y s t  has been emphas ised by Mishan (1975 )  and Freeman 

( 1 9 7 9 a ) .

The c o n s t r a i n t s  a re  t h e  p r a c t i c a l  p rob lem s i n v o l v e d  

i n  the  p r o v i s i o n  o f  t h i s  i n f o r m a t i o n .  T h is  conce rns  the  

q u a l i t y  o f  t h e  a v a i l a b l e  da ta  and th e  d i f f i c u l t i e s  and c o s ts  

o f  o b t a i n i n g  a d d i t i o n a l  i n f o r m a t i o n .  The p r o v i s i o n  o f  

i n f o r m a t i o n  does e n t a i l  c e r t a i n  c o s t s  wh ich  i n c r e a s e  as more 

d e t a i l e d  i n f o r m a t i o n  i s  r e q u i r e d .  Thus ,  even the  more 

e l a b o r a t e  v a l u a t i o n  te c h n iq u e s  a re  s u b j e c t  t o  many i m p o r t a n t  

p r a c t i c a l  d i f f i c u l t i e s ,  some o f  wh ich  can o n l y  be overcome a t  

c o n s i d e r a b l e  c o s t .  W i l l i a m s  (1972)  and R o b e r ts  (1976)

(2 1 )  For  a re v ie w  o f  S im o n 's  work  on t h i s  s u b j e c t ,  see 
Jackson  (1982)-.

(2 2 )  I f ,  as s h o u ld  o c c u r  i n  a dem ocracy ,  t h e  p o l i t i c a l  
d e c i s i o n - m a k in g  body co m p r is e s  the  d i v e r s e  i n t e r e s t e d  
p a r t i e s  and p r e s s u r e  g r o u p s ,  each w i t h  d i f f e r e n t  aims 
and id e a s  abou t  t h e  s t u d y ,  th e n  t h i s  can pose s e v e re  
p rob lem s  f o r  th e  a n a l y s t  as he a t t e m p ts  to  d e te rm in e  
j u s t  what n e c e s s a ry  i n f o r m a t i o n  t h i s  body w a n ts .
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emphas ise  th e  n e c e s s i t y  o f  r e c o g n i s i n g  a t  th e  o u t s e t ,  r a t h e r  

tha n  i g n o r i n g ,  th e s e  p r a c t i c a l  c o n s t r a i n t s  t h a t  a re  i n h e r e n t  

i n  t h e  r e a l  w o r l d .

In  a d o p t i n g  t h i s  ' b e s t  p r a c t i c a b l e '  a p p ro a c h ,  i t  i s  

i m p o r t a n t  t h a t  the  most e f f i c i e n t  methods o f  p r o v i d i n g  th e  

v a r i o u s  l e v e l s  o f  a p p r o p r i a t e  i n f o r m a t i o n  a re  b e in g  

c o n s id e r e d .  T h is  i s  ana log ous  to  e n s u r in g  t h a t  the  most 

e f f i c i e n t  p o l l u t i o n  c o n t r o l  t e c h n iq u e s  a re  b e in g  a d op ted  so 

t h a t  p o i n t s  l y i n g  on th e  c u rve  f o r  th e  f i r m s '  m a r g in a l  c o s ts  

o f  p o l l u t i o n  c o n t r o l  a re  b e in g  e xa m ine d .

The s e l e c t i o n  o f  a s p e c i f i c  m e thod o log y  i n v o l v e s  

a s c e r t a i n i n g  t h e  e x t e n t  t o  w h ich  more d e t a i l e d  and 

com prehens ive  i n f o r m a t i o n  s h o u ld  be p r o v i d e d .  T h i s  r e q u i r e s  

a b a l a n c i n g  o f  t h e  b e n e f i t s  o f  t h e  a d d i t i o n a l  i n f o r m a t i o n  

p r o v id e d  and th e  c o s ts  o f  i t s  a c q u i s i t i o n .  Thus th e  op t imum 

m e thod o log y  w i l l  be t h a t  wh ich  e q u a tes  t h e  m a r g in a l  b e n e f i t s  

o f  i n f o r m a t i o n  w i t h  the  m a r g in a l  c o s t s  o f  r e q u i r i n g  

i n  f o r m a t i o n .

3 . 4 . 2  The a p p l i c a t i o n  o f  t h i s  c o n c e p t  o f  t h e  ' b e s t  
p r a c t i c a b l e '  a p p r o a c h ~

A s e q u e n t i a l  p r o c e d u re  s h o u ld  be f o l l o w e d  f o r  th e  

a p p l i c a t i o n  o f  t h e  ' b e s t  p r a c t i c a b l e '  a p p ro a c h ,  wh ich  

i n v o l v e s  two main s t a g e s : -

Stage I  -  I d e n t i f i c a t i o n  o f  t h e  p h y s i c a l  s i z e  o f  

the  e n v i r o n m e n t a l  im p a c t s .

Stage I I  -  D e t e r m in a t i o n  o f  t h e  s i g n i f i c a n c e  and 

m one ta ry  v a l u a t i o n  o f  th e s e  p h y s i c a l  

i m p a c t s .
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Such a s e q u e n t i a l  approach  f o r  th e  e v a l u a t i o n  o f  

e n v i r o n m e n t a l  b e n e f i t s  was p ropo sed  by Rowen (1 975 )  and 

R o b e r ts  ( 1 9 7 6 ) .  Th is  approach was a l s o  ad op ted  by Freeman 

(1979b)  i n  h i s  r e p o r t  on th e  b e n e f i t s  o f  p o l l u t i o n  c o n t r o l  

f o r  th e  U.S. C o u n c i l  on E n v i r o n m e n ta l  Q u a l i t y .

The N a t i o n a l  Academy o f  S c ie n ce s  (1 975 )  s t r e s s  t h a t  

a p o l i c y  e v a l u a t i o n  f ramework  s h o u ld  be s u f f i c i e n t l y  f l e x i b l e  

so t h a t  i t  can be a p p r o p r i a t e l y  a p p l i e d  to  the  p a r t i c u l a r  

c i r c u m s ta n c e s  o f  each s t u d y .  These p a r t i c u l a r  

c h a r a c t e r i s t i c s  can be s p l i t  i n t o  two main c a t e g o r i e s :

F i r s t ,  t h e  a v a i l a b i l i t y  o f  t h e  n e c e s s a r y  d a ta  and th e  ease o r  

d i f f i c u l t y  o f  a c q u i r i n g  a d d i t i o n a l  i n f o r m a t i o n .  These 

f a c t o r s  d e te rm in e  th e  c o s t s  o f  p r o v i d i n g  i n f o r m a t i o n .

Second, th e  f i n a n c i a l  r e s o u r c e s  a l l o c a t e d  to  th e  s tu d y  and 

t h e  im p o r ta n c e  a t t a c h e d  to  th e  a c q u i s i t i o n  o f  t h i s  

i n f o r m a t i o n  wh ich  d e te rm in e s  t h e  b e n e f i t s  o f  p r o v i d i n g  

i n f o r m a t i o n .  The e x t e n t  to  w h ich  i t  i s  d e s i r a b l e  and 

f e a s i b l e  to  f o l l o w  th r o u g h  th e  s e q u e n t i a l  s ta g e s  and the  

a c t u a l  d e t a i l s  and com p rehen s ivene ss  o f  t h e  i n f o r m a t i o n  

p r o v id e d  w i l l  v a r y  depend ing  upon th e s e  p a r t i c u l a r  

c i r c u m s t a n c e s .  T h e r e f o r e  o n l y  t h e  g e n e r a l  a s p e c ts  c o n c e r n in g  

th e  a p p l i c a t i o n  o f  t h i s  app roach  a re  p re s e n te d  h e r e .  I n  th e  

f o l l o w i n g  c h a p t e r ,  t h i s  approach  i s  a p p l i e d  to  th e  e v a l u a t i o n  

o f  the  e n v i r o n m e n t a l  im p a c ts  o f  beve ra ge  c o n t a i n e r s  and
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m e th o d o lo g ie s  a re  o u t l i n e d  f o r  th e  e v a l u a t i o n  o f  t h e  v a r i o u s
( 23 )t y p e s  o f  im p a c ts  i n v o l v e d  .

3 . 4 . 2 ( i )  S tage I  -  The i d e n t i f i c a t i o n  o f  t h e  p h y s i c a l  s i z e
o f  t h e  e n v i r o n m e n t a l  impactT^

The f i r s t  s ta g e  o f  an e v a l u a t i o n  s h o u ld  be th e  

c o l l a t i o n  o f  i n f o r m a t i o n  on th e  p h y s i c a l  q u a n t i t i e s  i n v o l v e d  

( e . g . ,  t h e  q u a n t i t i e s  o f  p o l l u t a n t s  g e n e r a te d )  and t h e  

p h y s i c a l  im p a c ts  o f  th e  p o l l u t a n t s  ( e . g . ,  th e  n a t u r e  and 

numbers o f  cases o f  damages o c c u r r i n g ) .  I f  p r e c i s e  

q u a n t i t a t i v e  i n f o r m a t i o n  i s  n o t  a v a i l a b l e  on th e s e  m a t t e r s ,  

then  i t  w i l l  be n e c e s s a ry  to  r e p o r t  t h e  e s t im a t e s  and 

o p i n i o n s  o f  th e  e x p e r t s  and th e  a u t h o r i t a t i v e  b o d ie s  on the  

a p p ro x im a te  o r d e r  o f  m a gn i tu de  o f  t h e  p h y s i c a l  q u a n t i t i e s  

i n v o l v e d .

I n f o r m a t i o n  on t h e  p h y s i c a l  im p a c ts  forms a 

fu n d a m e n ta l  b u i l d i n g  b l o c k  f o r  th e  p e r fo rm a n c e  o f  econom ic  

e v a l u a t i o n s  o f  e n v i r o n m e n t a l  im p a c t s .  The a c c u ra c y  and

(23)  The t e r m in o lo g y  used t h r o u g h o u t  t h i s  t h e s i s  i s  d e f i n e d  
as f o l l o w s :  t h i s  c h a p t e r  d e v e lo p s  a ' b e s t  p r a c t i c a b l e '
app roach  f o r  t h e  e v a l u a t i o n  o f  e n v i r o n m e n t a l  im p a c ts  
wh ich  i s  based upon c o n s i d e r a t i o n  o f  the  c o s t s  and 
b e n e f i t s  o f  p r o v i d i n g  a d d i t i o n a l  i n f o r m a t i o n .
C h a p te r  4 and the  f o l l o w i n g  e m p i r i c a l  C h a p te r s  5 -9  then  
o u t l i n e  two p a r t i c u l a r  t y p e s  o f  m e th o d o lo g ie s  or  
t e c h n iq u e s  f o r  th e  e v a l u a t i o n  o f  th e  e n v i r o n m e n t a l  
im p a c ts  o f  c a rb o n a te d  beve rage  c o n t a i n e r s :  A ' b e s t
p r a c t i c a b l e '  m e th o d o log y  wh ich  a re  th e  e v a l u a t i o n  
te c h n iq u e s  t h a t  had to  be ad op ted  i n  t h i s  t h e s i s  on 
a c c o u n t  o f  the  da ta  c o n s t r a i n t s  e n c o u n te re d  d u r i n g  th e  
p e r fo rm a n c e  o f  t h e  r e s e a r c h ;  and a ' b e s t  a v a i l a b l e '  
m e thod o log y  which i d e n t i f i e s  the  te c h n iq u e s  t h a t  s h o u ld  
be adop ted  i f  a more e l a b o r a t e  (e c o n o m ic )  e v a l u a t i o n  o f  
the  im p a c ts  s h o u ld  be r e q u i r e d  and i f  more adequ a te  
r e s o u r c e s  and i n f o r m a t i o n  were a v a i l a b l e  f o r  t h i s .
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v a l i d i t y  o f  economic  e v a l u a t i o n s  w i l l  be l i m i t e d  by any 

s h o r t c o m in g s  o f  th e  p h y s i c a l  i n f o r m a t i o n  on which  th e y  a re  

b a s e d .

I n  some c a se s ,  i t  may be s u f f i c i e n t  and more

m e a n in g fu l  to  s u p p ly  the  d e c i s i o n - m a k e r s  w i t h  j u s t  p h y s i c a l

i n f o r m a t i o n  on th e  im p a c ts  so t h a t  t h e y  can then  make t h e i r

own v a l u a t i o n s  o f  the se  im p a c t s .  T h i s  p ro c e d u re  was p roposed

in  th e  OECD r e p o r t  f o r  t h e  c o n fe r e n c e  on n o is e  aba te m en t

p o l i c i e s  [OECD ( 1 9 8 0 ) ]  and was a d o p ted  in  th e  OECD r e p o r t  on

t h e  C os ts  and B e n e f i t s  o f  S u lp h u r  Oxide C o n t r o l  [OECD (1 981 ,

p . 9 6 ) ] ,  wh ich  s t a t e d  t h a t :

" I t  was f e l t  i n a p p r o p r i a t e  to  t r a n s f o r m  m o r t a l i t y  
b e n e f i t s  i n  m one ta ry  t e r m s ,  because th e  method o f  
v a l u a t i o n  i s  n o t  u n i v e r s a l l y  ag reed  upon.  I n  any 
case ,  th e  m o r t a l i t y  im p a c t  c a r r i e s  a s i g n i f i c a n t  
message on i t s  own w i t h o u t  t h e  a d d i t i o n  o f  an 
economic  e v a l u a t i o n  wh ich  w ou ld  o n l y  i n c r e a s e  th e  
l e v e l  o f  u n c e r t a i n t y  i n  t h e  r e s u l t s . "

However,  i n  many o t h e r  a r e a s ,  i t  w i l l  be d e s i r a b l e

f o r  th e  a n a l y s t  t o  s u p p le m e n t  t h e  p h y s i c a l  im pa c t  r e s u l t s  by

p r o v i d i n g  a d d i t i o n a l  i n f o r m a t i o n  c o n c e r n in g  th e  s i g n i f i c a n c e

o f  the se  im p a c ts  so t h a t  t h e  d e c i s io n - m a k e r s  can d e te rm in e

t h e i r  v a l u a t i o n s  o f  these  im p a c t s .  T h e r e f o r e  th e  second

s ta g e  s h o u ld  be c o n s id e r e d  i n  th e s e  ca se s .

3 . 4 . 2 ( i i )  S tage I I  -  The d e t e r m i n a t i o n  o f  th e  s i g n i f i c a n c e  o f
th e  e n v i r o n m e n t a l  im p a c ts .

In  th e  a c q u i s i t i o n  o f  t h i s  a d d i t i o n a l  i n f o r m a t i o n ,

i t  i s  p roposed  t h a t  a t w o - s t e p  p ro c e s s  s h o u ld  be f o l l o w e d .

The f i r s t  s t e p  c o m pr ises  a r e v ie w  o f  t h e  o p i n i o n s  o f  e x p e r t s
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and a u t h o r i t a t i v e  b o d ie s  to a s c e r t a i n  t h e  in fo rm e d  ' o f f i c i a l '  

v iew  o f  th e  s i g n i f i c a n c e  o f  the  p r o b le m ^ ^ ^ ^ .

I f  t h i s  ( p r e l i m i n a r y )  r e v ie w  i n d i c a t e s  t h a t  th e  

i s s u e  was c o n s id e r e d  to  be o f  s u f f i c i e n t  im p o r ta n c e  and t h a t  

t h e  b e n e f i t s  o f  a d d i t i o n a l  d e t a i l e d  and m one ta ry  i n f o r m a t i o n  

on t h i s  i s s u e  exceed the  c o s ts  o f  a c q u i r i n g  i t ,  then  the  n e x t  

s t e p  w ou ld  be u n d e r ta k e n  -  t h e  pe r fo rm a n c e  o f  a more d e t a i l e d  

econom ic  e v a l u a t i o n .  S e c t i o n  3 .3  s u rv e y e d  some o f  the  main 

a l t e r n a t i v e  economic e v a l u a t i o n  te c h n iq u e s  (con su m e rs '  

s u r v e y s ,  m a rke t  based s t u d i e s ,  e t c . ) .  T h i s  i n d i c a t e d  t h a t ,  

when i t  i s  p o s s i b l e  to  u n d e r ta k e  th o ro u g h  consumer s u rveys  

which  overcome the  p o s s i b l e  p i t f a l l s  a s s o c ia t e d  w i t h  t h i s  

method,  th e n  t h i s  p r o b a b l y  r e p r e s e n t s  th e  most v i a b l e  

t e c h n iq u e  f o r  v a l u i n g  e n v i r o n m e n t a l  i m p a c t s .  However, th e  

c h o ic e  o f  t h e  a p p r o p r i a t e  t e c h n iq u e  to  be ad op ted  w i l l  depend 

upon th e  s p e c i f i c  c i r c u m s ta n c e s  o f  a p a r t i c u l a r  case ( e . g . ,  

t h e  n a t u r e  o f  t h e  e n v i r o n m e n t a l  im p a c ts  b e in g  s t u d i e d ,  t h e  

t y p e  o f  i n f o r m a t i o n  r e q u i r e d  and th e  r e s o u r c e s  a v a i l a b l e  f o r  

a c q u i r i n g  i t ) ^  . C ha p te r  4 i d e n t i f i e s  th e  a p p r o p r i a t e  

t e c h n iq u e s  f o r  th e  e v a l u a t i o n  o f  th e  v a r i o u s  t y p e s  o f  

e n v i r o n m e n t a l  im p a c ts  g e n e ra te d  by t h e  beve rage  c o n t a i n e r  

sys te rns.

(24)  I n  p r a c t i c e ,  t h i s  r e v ie w  may w e l l  be u n d e r ta k e n  a t  t h e  
same t im e  o r  b e f o r e  a f u l l  p h y s i c a l  im p a c t  s t u d y .  But  
t h e  i m p o r t a n t  p o i n t  t o  n o te  h e re  i s  t h a t  t h i s  r e v ie w  
s h o u ld  be u n d e r ta k e n  b e f o r e  th e  d e c i s i o n  i s  made 
c o n c e r n in g  t h e  n e x t  s ta g e  -  t h e  a c q u i s i t i o n  o f  more 
d e t a i l e d  i n f o r m a t i o n  th r o u g h  the  p e r fo rm a n c e  o f  th e  
more e l a b o r a t e  s t u d i e s .

(25 )  I f  more than  one t e c h n iq u e  i s  s e l e c t e d ,  then  i t  i s  
i m p o r t a n t  t h a t  t h e  r e s u l t s  a re  c a r e f u l l y  p r e s e n te d  and 
i n t e r p r e t e d  to  ensure  t h a t  any p o s s i b l e  do ub le  c o u n t i n g  
i s  a v o id e d  [s e e  s e c t i o n  3 . 3 . 4 ( j ) ] .
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I f  i t  i s  c o n s id e r e d  n e c e s s a ry  to  o b t a i n  a more 

d e t a i l e d  and m o ne ta ry  e v a l u a t i o n ,  the n  th e  s e q u e n t i a l  

approach  p r e s e n te d  h e re  w i l l  y i e l d  f u r t h e r  b e n e f i t s  s i n c e  th e

p h y s i c a l  im p a c t  s t u d i e s  and t h e  r e v ie w  o f  t h e  a u t h o r i t i e s ’

o p i n i o n s  w i l l  i n d i c a t e  those  i m p o r t a n t  im p a c t  a reas  to  wh ich  

t h e  ( p r o b a b l y  l i m i t e d )  r e s o u r c e s  and e f f o r t s  s h o u ld  f i r s t  be 

d i r e c t e d .

I n  th o se  a reas  f o r  wh ich  i t  i s  n o t  f e a s i b l e  to  

p e r fo rm  d e t a i l e d  economic  e v a l u a t i o n s ,  a l t e r n a t i v e  methods 

have to  be s o u g h t  f o r  p r o v i d i n g  t h e  d e c i s io n - m a k e r  w i t h  th e  

a p p r o p r i a t e  i n f o r m a t i o n .  T h i s  i m p o r t a n t  i s s u e  i s  d i s c u s s e d  

a t  l e n g t h  i n  t h e  f o l l o w i n g  s e c t i o n .  From t h i s  d i s c u s s io n  i t  

appears  t h a t  f o r  th e s e  u n q u a n t i f i a b l e  im p a c ts  i t  i s  b e s t  to  

p r o v id e  t h e  d e c i s i o n  makers w i t h  da ta  and i n f o r m a t i o n  on th e  

p h y s i c a l  s i z e  o f  these  im p a c t s .  T h is  s h o u ld  be s u p p lem en te d  

by i n f o r m a t i o n  on th e  n a t u r e  o f  t h e s e  p h y s i c a l  im p a c t s ,  a lo n g  

w i t h  th e  o p i n i o n s  o f  a u t h o r i t a t i v e  e x p e r t s  and o t h e r  

a v a i l a b l e  i n f o r m a t i o n  c o n c e r n in g  t h e  s i g n i f i c a n c e  o f  th e s e  

im p a c ts  so t h a t  th e  d e c i s io n - m a k e r s  can th e m se lve s  make t h e i r  

own v a l u a t i o n s  o f  th e s e  im p a c t s .

3 . 4 . 2 ( i i i )  I m p o r t a n t  Issues  c o n c e r n in g  th e  ' b e s t
p r a c t i c a b l e '  m e th o d o lo g y .

I t  has been ad vo ca ted  by some [ e . g . ,  see Hahn and 

Bate ( 1 9 7 8 ) ]  t h a t  sys tems a n a l y s i s  s h o u ld  be used to  d e r i v e  

q u a n t i t a t i v e l y  p h y s i c a l  e s t im a t e s  f o r  t h e  e n v i r o n m e n t a l  

im p a c ts  and t h a t  sys tems a n a l y s i s  c o u ld  th e r e b y  p r o v i d e  a 

s u i t a b l e  method o f  r e v i e w i n g  a reas  o f  s o c i a l  p o l i c y .
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However, t h e  o b j e c t i v e  o f  a s s e s s in g  e n v i r o n m e n t a l

im p a c ts  i s  t o  a s c e r t a i n  the  im p o r ta n c e  t h a t  s o c i e t y  p la c e s  on

th e s e  im p a c t s .  Kneese and Bower (1968)  and Lee (1982)  p o i n t

o u t  t h a t  such p h y s i c a l  measures ,  on t h e i r  own, a re  n o t  v e r y

m e a n in g fu l  f o r  th e  d e c i s i o n - m a k e r s  s i n c e  th e y  do n o t  g i v e  an

i n d i c a t i o n  o f  the  s i g n i f i c a n c e  o f  th e  v a r i o u s  im p a c t s .  Hahn

and Bate (1978)  s u g g e s t  t h a t  t h i s  p rob lem  s h o u ld  be overcome

by p r e s e n t i n g  the  d e t a i l e d  and d i s a g g r e g a t e d  p h y s i c a l  da ta

g e n e ra te d  by t h e  systems a n a l y s i s  models and then  l e a v i n g  i t

t o  the  p o l i t i c a l  d e c i s io n - m a k e r s  to  d e te rm in e  t h e i r  own

assessm en t  o f  t h e  s i g n i f i c a n c e  o f  th e s e  im p a c t s .  However,

Lee (1982)  n o te s  t h a t  t h i s  c o u ld  p r e s e n t  the  d e c i s io n - m a k e r s

w i t h  a mass o f  i n f o r m a t i o n  wh ich  may w e l l  be d i f f i c u l t  t o

u n d e rs ta n d  a d e q u a te ly  and i s  l i k e l y  to  c o n fu s e  r a t h e r  than

a s s i s t  th e  d e c i s io n - m a k e r s  who d e s i r e  a manageable and

c o m p re h e n s ib le  s t a t e m e n t  o f  a p ro b le m .

T h e r e f o r e ,  t h e  N a t i o n a l  Academy o f  S c iences  (1975)

and Freeman (1979a)  s u g g e s t  t h a t ,  i n  p r e p a r i n g  and p r e s e n t i n g

t h e  e v a l u a t i o n ,  t h e  a n a l y s t  s h o u ld  o r g a n i s e  and f i l t e r  th e

' r a w '  da ta  so as t o  re d u c e  t h i s  mass o f  i n f o r m a t i o n  t h a t  th e

d e c i s io n - m a k e r s  have to  a s s i m i l a t e .

Mishan (1975)  and Freeman (1979a)  ad v o c a te  t h a t  the

a n a l y s t ' s  o r g a n i s i n g  and f i l t e r i n g  f u n c t i o n  s h o u ld  be based

upon the  a l l o c a t i v e  c r i t e r i a  o f  w e l f a r e  econom ics .  Thus

Mishan (1 975 ,  p . 383) s t a t e s  t h a t :

"We m ig h t  s u rm is e  t h a t ,  in  th e  absence o f  any o t h e r  
i n c e n t i v e ,  t h e  need f o r  p o l i t i c i a n s  to  a s s i m i l a t e  an 
o t h e r w i s e  unmanageable mass o f  p r i c e - q u a n t i t y  d a ta  
in  o r d e r  to  re a ch  d e c i s i o n s  on economic p o l i c y  w ou ld  
compel e c o n o m is ts  to  f o r m u l a t e  a l l o c a t i v e  
p r o p o s i t i o n s . "
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Freeman (1979a ,  p . 10) a l s o  a rgues  t h a t  th e  b e n e f i t s  

o f  an e n v i r o n m e n t a l  p o l i c y  s h o u ld  be measured and p r e s e n te d  

in  a commensurate u n i t  -  money -  wh ich  would  e n a b le  

a g g r e g a t io n  and com par ison  o f  d i v e r s e  e n v i r o n m e n t a l  i m p a c t s .  

M o re o ve r ,  t h i s  wou ld  e n a b le  d i r e c t  com p a r iso n s  and t r a d e  o f f s  

between an e n v i r o n m e n t a l  p o l i c y ' s  b e n e f i t s  and i t s  c o s t s ,  

wh ich  a re  u s u a l l y  p r e s e n te d  i n  m one ta ry  te r m s .  Thus th e  

economic  e v a l u a t i o n  t o o l ,  C o s t - B e n e f i t  A n a l y s i s  (as s t r i c t l y  

d e f i n e d )  a t t e m p t s  to  v a lu e  a l l  im p a c ts  i n  te rm s o f  money and 

to  a r r i v e  a t  a s i n g l e  q u a n t i t a t i v e  and moneta ry  f i g u r e  as the  

c o n c l u s i o n .  However,  t h i s  has l e d  to  c r i t i c i s m  by many, 

i n c l u d i n g  e c o n o m is ts  [ e . g . ,  see Rowen ( 1 9 7 5 ) ] ,  as w e l l  as 

n o n -e c o n o m is ts  [ e . g . ,  see S e l f  ( 1 9 7 0 ) ,  Hahn and Bate ( 1 9 7 8 ) ] ,  

about  th e  a ssu m p t io ns  and m one ta ry  w e ig h t s  ad op ted  i n  such 

a n a l y s e s ,  e s p e c i a l l y  f o r  c e r t a i n  i n t a n g i b l e  f a c t o r s  wh ich  may 

then  n o t  be c o r r e c t l y  taken  i n t o  a c c o u n t  i n  the  f i n a l  

d e c i s i o n  and may be i g n o r e d  a l t o g e t h e r .  Haveman and W eisbrod 

(1975)  s t r e s s  t h a t  t h e s e  q u a l i t a t i v e  im p a c ts  must s t i l l  be 

a p p r o p r i a t e l y  take n  i n t o  c o n s i d e r a t i o n  i n  th e  d e c i s i o n .  

Freeman (1979a)  a l s o  r e p o r t s  t h a t  many p e op le  are d i s t r u s t f u l  

o f  a t t e m p ts  to  v a lu e  i n  money te rm s  such t h i n g s  as human 

l i f e ,  e c o l o g i c a l  and a e s t h e t i c  im p a c t s .  P e s k in  and S e sk in

(1975)  r e p o r t  t h a t  t h e r e  i s  c o n c e rn  t h a t  th e  a s s ig n e d  v a lu e s  

can be a r b i t a r y  and m i s l e a d i n g .  Thus ,  Rowen (1975 ,  p . 367)  

s t a t e s  t h a t :

" t r y i n g  to  c o l l a p s e  o u t p u t  measures i n t o  a d o l l a r  
measure o f  b e n e f i t s  u s u a l l y  obscu res  more tha n  i t  
r e v e a l s . "
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T h is  tendency  tow a rds  m o ne ta ry  q u a n t i f i c a t i o n  can,

t o  a c e r t a i n  e x t e n t ,  be due to  t h e  a n a l y s t ' s  s i m p l i f i c a t i o n

o f  the  da ta  and the  t e m p t a t i o n  on h i s  p a r t  to  a c h ie v e  f i r m

q u a n t i t a t i v e  r e s u l t s .  T h is  i s  a l s o  a d m i t t e d  by e c o n o m is t s ,

such as Mishan (1975 ,  p . 160)  who a d v o c a te s  t h a t : -

" I n  ou r  g r o w t h - f e v e r e d  a tm osphere  t h e r e  i s  a lways  a 
s t r o n g  t e m p t a t i o n  f o r  th e  e c o n o m is t ,  as f o r  o t h e r  
s p e c i a l i s t s ,  t o  come up w i t h  f i r m  q u a n t i t a t i v e  
r e s u l t s .  In  o r d e r  t o  be ab le  to  do s o ,  h o w e v e r ,  he 
f i n d s  t h a t  he must i g n o r e  th e  l e s s  e a s i l y  measured 
s p i l l o v e r s .  The e c o n o m is t  s h o u ld  r e s i s t  t h i s  
t e m p t a t i o n . "

N e v e r t h e l e s s ,  t h e r e  a re  t h r e e  i m p o r t a n t  f a c t o r s  t h a t

must be bo rne  i n  mind i n  r e s p e c t  o f  the se  c r i t i c i s m s .

F i r s t ,  t h e r e  i s  p r e s s u r e  f rom th e  p o l i t i c a l

d e c i s io n - m a k e r s  th e m se lve s  f o r  th e  a n a l y s t  to  p r e s e n t  such

s i m p l i f i e d  (m o n e ta ry )  q u a n t i t a t i v e  measures o f  t h e  c o s t s  and

b e n e f i t s  o f  an e n v i r o n m e n t a l  p o l i c y .  M o re o v e r ,  t h e r e  i s  a

tendency  f o r  th e  p o l i t i c a l  d e c i s i o n - m a k e r s  to  o v e r l o o k  th e

q u a l i t a t i v e  e lem en ts  and to  c o n c e n t r a t e  on th e  q u a n t i t a t i v e

i te m s  w h i l e  d i s r e g a r d i n g  t h e  (somet imes  s e v e r e )  l i m i t a t i o n s

and a ssu m p t io n s  b e h in d  th e s e  f i g u r e s .  C o n s e q u e n t l y ,  th e

f i n d i n g s  o f  a s tu d y  can be m i s i n t e r p r e t e d  and,  i n  p a r t i c u l a r ,

m is p la c e d  and s p u r i o u s  c o n c re te n e s s  can be a t t a c h e d  to  some

o f  t h e  r e s u l t s .  Th is  i s  a b l y  b r o u g h t  o u t  by Lecomber (1 978 ,

p . 6)  when he s t a t e s  t h a t : -

"These a re  perhaps c r i t i c i s m s  n o t  so much o f  t h e  
q u a n t i f i c a t i o n  and v a l u a t i o n  per se b u t  o f  th e  way
in  wh ich  f i g u r e s  a re  used and p r e s e n t e d .................  I t
s h o u ld  be remembered t h a t  t h e  r e a d e r  w i l l  ten d  t o  be 
b ia s s e d  tow a rd s  th e  q u a n t i f i a b l e  and t h a t  t h i s  b ia s  
w i l l  need to  be c o u n te re d  by g i v i n g  e x t r a  s t r e s s  t o  
th e  q u a l i t a t i v e  e l e m e n t s . "
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Second, t h e  N a t i o n a l  Academy o f  S c iences  (1 9 7 5 ) ,

R o b e r ts  (1976 )  and Freeman (1979a)  emphasise t h a t  some

d e c i s i o n  must be made on th e  v a l u a t i o n  o f  t h e  t a n g i b l e  and

i n t a n g i b l e  e n v i r o n m e n t a l  im p a c t s .  Even i g n o r i n g  the

e n v i r o n m e n t a l  i s s u e  i n v o l v e s  an i m p l i c i t  v a l u a t i o n  t h a t  t h e

e n v i r o n m e n t a l  im p a c ts  a re  n o t  s u f f i c i e n t l y  s i g n i f i c a n t  to

w a r r a n t  a c t i o n .

The N a t i o n a l  Academy o f  S c iences  (1975)  and R o b e r ts

(1976 )  s t a t e  t h a t  th e s e  v a l u a t i o n s  s h o u ld  be made by the

p o l i t i c a l  d e c i s i o n - m a k in g  bo dy .  A c c o r d i n g l y ,  Haveman and

W eisbrod  (1975 )  c o n c lu d e  t h a t  th e  i m p o r t a n t  q u e s t i o n  i s  n o t

w h e th e r  the  i n t a n g i b l e  im p a c ts  can o r  s h o u ld  be measured b u t

r a t h e r  how th e y  s h o u ld  be measured and th e  r e s u l t s  p re s e n te d

so t h a t  th e y  a r e  o f  most a s s i s t a n c e  to  th e  d e c i s io n - m a k e r s .

The N a t i o n a l  Academy o f  S c ie nce s  (1 975 )  and Haveman

and Weisbrod (197.5) p o i n t  o u t  t h a t  i m p l i c i t  v a l u a t i o n s  a re

much l e s s  s u b j e c t  to  s c r u t i n y  and deba te  than  where th e y  a re

e x p l i c i t l y  i d e n t i f i e d  and measured i n  a th o ro u g h  economic

e v a l u a t i o n .  Thus the  N a t i o n a l  Academy o f  S c ience s  (1975 ,

p . 167) s t a t e s  t h a t :

" C h o ic e s  abou t  t r a d e - o f f s  u n a v o id a b l y  i n v o l v e  
p l a c i n g  r e l a t i v e  v a lu e s  on non-commensurab le  e f f e c t s  
such as d o l l a r s  v e rs u s  l i f e .  These v a lu e s  can be 
h id d e n  i f  th e  i n f o r m a t i o n  i s  n o t  d i s p l a y e d  i n  th e  
a p p r o p r i a t e  f ra m e w o rk ,  o r  th e y  can be b r o u g h t  o u t  i n  
t h e  open.  The use o f  th e  p r o p e r  f ramework  f o r  
p r e s e n t i n g  i n f o r m a t i o n  on non-commensura te  e f f e c t s  
can make th e  v a lu e  i m p l i c a t i o n s  o f  a l t e r n a t i v e  
c h o ic e s  c l e a r e r  and a l l o w  th e  d e c i s io n - m a k e r  to  
c o n f r o n t  th e  v a l u a t i o n  p rob le m  o p e n ly  and 
e x p l i c i t l y . "

S i m i l a r l y ,  F i s h e r  and Lecomber (1978 ,  p . 5 ) ,  i n  t h e i r  

a n a l y s i s  o f  p o l l u t i o n  t a x e s ,  s t a t e  t h a t :
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"Under th e  c u r r e n t  r e g u l a t i o n  sys tem -  and i n  any 
c o n s i d e r a t i o n  o f  t h e  p o l l u t i o n  q u e s t i o n  -  t h e  
gove rnm en t  has to  d e c id e  what l e v e l  o f  c o n t r o l  c o s t s  
s h o u ld  be j u s t i f i a b l y  i n c u r r e d  i n  o r d e r  to  reduce  
p o l l u t i o n  l e v e l s .  Hence,  the  governm en t  i s  
i m p l i c i t l y  p u t t i n g  a v a lu e  and p r i c e  on th e  
i n t a n g i b l e  b e n e f i t s  t o  be ga ine d  from r e d u c t i o n s  i n  
p o l l u t i o n  l e v e l s .  What t h e  sys tem o f  t a x e s  does i s  
to  make t h i s  v a lu e  e x p l i c i t  and hence make i t  more 
s u s c e p t i b l e  to  p u b l i c  s c r u t i n y . "

However,  Baram (1980 )  has a rgued t h a t  v a l u a t i o n s  i n  

some c o s t - b e n e f i t  a n a ly s e s  have been made b e h in d  t h e  scenes 

by an u n a c c o u n ta b le  a n a l y s t .  T h i s  i s  a l s o  n o te d  by Mishan 

( 1 9 7 5 ) ,  who s t a t e s  t h a t  t h e  f i l t e r i n g  and d a ta  o r g a n i s i n g  

f u n c t i o n  does g i v e  th e  a n a l y s t  some p o t e n t i a l l y  a r b i t r a r y  

po w e rs .  I n  a d d i t i o n ,  Nash e t  a l  (1975 )  n o te  t h a t  

c o s t - b e n e f i t  a n a ly s e s  have o f t e n  been used to  j u s t i f y  a 

p u b l i c  d e c i s i o n  t h a t  had a l r e a d y  been made. A c c o r d i n g l y ,

Nash e t  a l  (1975 )  and Lee (1 982 )  s t r e s s  t h a t  an e v a l u a t i o n  o f  

an e n v i r o n m e n t a l  i s s u e  s h o u ld  be p a r t  o f  and s h o u ld  

c o n t r i b u t e  tow a rds  an e f f e c t i v e  p u b l i c  p a r t i c i p a t i o n  i n  a 

d e c i s i o n  on an e n v i r o n m e n t a l  i s s u e .  Hence, t h i s  i n v o l v e s  a 

b road  i n t e r p r e t a t i o n  o f  the  term ' p u b l i c  d e c i s i o n - m a k e r s '  and 

h i g h l i g h t s  th e  im p o r ta n c e  o f  t h e  e v a l u a t i o n  g i v i n g  an 

e x p l i c i t  and c o m p re h e n s ib le  p r e s e n t a t i o n  o f  the  i n f o r m a t i o n  

r e q u i r e d .

The t h i r d  i m p o r t a n t  f a c t o r  c o n c e r n in g  t h e  c r i t i c s m s  

o f  C o s t - B e n e f i t  A n a l y s i s  i s  t h a t  t h e  a l t e r n a t i v e s  to  

C o s t - B e n e f i t  A n a l y s i s  a re  th e m s e lv e s  a l s o  s u b j e c t  t o  

c o n s i d e r a b l e  l i m i t a t i o n s .  In  p a r t i c u l a r ,  n e i t h e r  t h e  

p o l i t i c a l  approach and i n t u i t i o n  n o r  t h e  pu re  p h y s i c a l  im pa c t  

s t u d i e s  may be adequa te  f o r  the  c o n s i d e r a t i o n  o f  com plex
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m a t t e r s ,  such as an e n v i r o n m e n t a l  i s s u e .  I t  was th e  

r e s u l t i n g  need to  su p p lem e n t  t h e  p o l i t i c a l  approach  by 

p r o v i d i n g  th e  d e c i s io n - m a k e r s  w i t h  some more s u b s t a n t i v e  

i n f o r m a t i o n  on th e  i s s u e  t h a t  was one o f  t h e  p r im e  reason s  

f o r  the  d e ve lopm en t  o f  economic  e v a l u a t i o n  t e c h n i q u e s ,  such

as CBA. W i l l i a m s  (1972 ,  p . 223) s t r e s s e s  t h i s  im p o r ta n c e  o f

th e  l i m i t a t i o n s  o f  th e  a l t e r n a t i v e s  to  CBA when he p o i n t s  o u t  

t h a t : -

" I t  i s  s a l u t o r y  t o  be re m ind e d  o f  t h e  l i m i t a t i o n s  o f  
th e  c u r r e n t  s t a t e  o f  ou r  k n o w le d g e ,  b o th  in  
p r i n c i p l e  and i n  p r a c t i c e .  The o t h e r  g r e a t  danger 
i s  t h a t  the  p e r f e c t  becomes the  enemy o f  the  good, 
t h a t  t h e  acknow ledged  l i m i t a t i o n s  o f  t h e  new p r o d u c t  
a re  made the  excuse f o r  n o t  abandon ing  o ld  p r a c t i c e s  
w h ich  have even more d e f e c t s ,  on th e  c u r i o u s  n o t i o n  
t h a t  we s h o u ld  o n ly  change ove r  i f  a pe r  f e e t  p r o d u c t  
i s  o f f e r e d  i n  p la c e  o f  t h e  i m p e r f e c t  one we a re  
a l r e a d y  u s i n g .  CBA i s  n o t  th e  way to  p e r f e c t  t r u t h
b u t  t h e  w o r l d  i s  n o t  a p e r f e c t  p la c e  and I  r e g a r d  i t
as th e  h e i g h t  o f  f o l l y  t o  r e a c t  to  the  g r e a t e r  
( th o u g h  s t i l l  i n c o m p l e t e )  r i g o u r  which CBA r e q u i r e s  
o f  us by s h r i e k i n g  *1984 '  and p u t t i n g  ou r  heads 
h o p e f u l l y  back i n t o  t h e  sands ( o r  c l o u d s )  i n  th e  
hope t h a t  t h i n g s  w i l l  l o o k  b e t t e r  a g a in  i n  f i f t e e n  
y e a rs  t i m e . "

and when he s t a t e s  ( p . 201)  t h a t : -

" U n f o r t u n a t e l y , t h e  v a l i d  c r i t i c i s m s  a re  a p p l i c a b l e  
to  th e  o n ly  a l t e r n a t i v e  te c h n iq u e s  o f  a n a l y s i s ,  and 
a l l  too  o f t e n  th e  a rgum en t  appea rs  to  de g en e ra te  
from a t t e m p ts  t o  r e p l a c e  poor  a n a l y s i s  by b e t t e r ,  to  
a s s e r t i o n s  t h a t  s i n c e  a n a l y s i s  i s  d i f f i c u l t ,  c o s t l y  
and t r o u b le s o m e ,  we s h o u ld  abandon i t  I I t  i s  n o t  a 
c o n c lu s i o n  I  can s h a r e . "

The f o u r t h  f a c t o r  c o n c e r n in g  th e s e  c r i t i c i s m s  i s

t h a t  the y  r e l a t e  to  c o s t - b e n e f i t  a n a l y s i s  as s t r i c t l y  d e f i n e d

and a p p l i e d .  Thus Rowen (1975 ,  p . 367)  a rgues  t h a t :

" C o s t - B e n e f i t  A n a l y s i s  i n  i t s  c o n v e n t i o n a l  fo rm has 
v e r y  l i m i t e d  u t i l i t y .  The re  a re  two p r i n c i p a l  
r e a s o n s .  F i r s t ,  t h e r e  i s  th e  d i f f i c u l t y  -  i n  some 
cases th e  i m p o s s i b i l i t y  -  o f  a t t a c h i n g  money v a lu e s  
to  such o u t p u t s  as s c i e n t i f i c  r e s u l t s ,  l a r g e  a reas
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o f  n a t i o n a l  s e c u r i t y ,  o r  b a s i c  e d u c a t i o n .  I n  th e se  
a r e a s ,  v a l u a t i o n  p rob lem s a re  so s e v e re  t h a t  
c o s t - b e n e f i t  a n a ly s e s  a re  r a r e l y  done .  Even i n  more 
t r a c t a b l e  a r e a s ,  l i k e  h o u s in g ,  t r a n s p o r t a t i o n ,  and 
p o l l u t i o n  c o n t r o l ,  each o f  w h ich  i n v o l v e s  i m p o r t a n t  
i n t a n g i b l e s ,  i t  may n o t  be w o r th  th e  a l l o c a t i o n  o f  
an a n a l y s t ' s  t im e  to  p roduce  ( o f t e n  w i t h  g r e a t  
i n g e n u i t y )  a c o n v e n t i o n a l  c o s t - b e n e f i t  a n a l y s i s . "

Rowen (1 9 7 5 ) ,  a lo n g  w i t h  th e  N a t i o n a l  Academy o f

S c ie n c e s  ( 1 9 7 5 ) ,  a rgues t h a t  c o s t - b e n e f i t  a n a l y s i s  s h o u ld  n o t

be used to  d i c t a t e  c h o ic e s  n o r  to  r e p l a c e  th e  p o l i t i c a l

d e c i s i o n - m a k e r s  by g e n e r a t i n g  a moneta ry  c o n c l u s i o n

c o n c e r n in g  a p r o j e c t  o r  p o l i c y .  I n s t e a d ,  t h e y  a d vo ca te  th e

use o f  a c o s t - b e n e f i t  a n a l y s i s  f ramework  to  i d e n t i f y  th e

r e l e v a n t  f a c t o r s  t h a t  need to  be s t u d i e d  and t h e  r e l e v a n t
( 2 6 )i t e m s  on wh ich  i n f o r m a t i o n  s h o u ld  be p re s e n te d  . They 

s u g g e s t  t h a t  a b road  d e f i n i t i o n  o f  c o s t - b e n e f i t  a n a l y s i s  

s h o u ld  be adop ted  f o r  th e  e v a l u a t i o n  o f  e n v i r o n m e n t a l  

i m p a c t s .  Under t h i s  b road  a p p ro a c h ,  economic  v a l u a t i o n  

t e c h n iq u e s  s h o u ld  be used where th e y  a re  f e a s i b l e  and u s e f u l  

b u t  a ( p o s s i b l y  a r b i t r a r y )  m o ne ta ry  v a lu e  s h o u ld  n o t  be 

a s s ig n e d  to  th e  u n q u a n t i f i a b l e  im p a c t s .  I n s t e a d ,  the  

e x i s t e n c e  o f  such u n q u a n t i f i a b l e  im p a c ts  s h o u ld  be 

h i g h l i g h t e d  so t h a t  th e y  can be a p p r o p r i a t e l y  take n  i n t o  

a c c o u n t  i n  t h e  f i n a l  d e c i s i o n .  C o n s e q u e n t l y ,  some im p a c ts  

wou ld th e n  be measured i n  m oneta ry  u n i t s ,  w h i l e  c e r t a i n  o t h e r  

u n q u a n t i f i a b l e  im p a c ts  wou ld  be s p e c i f i e d  i n  some o t h e r  

te rm s .  T h i s  r a i s e s  an i m p o r t a n t  'A p p le s  and O ranges '

(26 )  C ha p te r  f o u r  d e ve lo p s  such a c o s t  b e n e f i t  a n a l y s i s  
f ramework  f o r  th e  e v a l u a t i o n  o f  be ve ra ge  c o n t a i n e r  
p o l i c y  m easures .  T h is  d e t a i l s  t h e  im p a c t  i t e m s  t h a t  
need t o  be c o n s id e r e d  and d e m o n s t ra te s  how to  a v o id  
p o s s i b l e  do u b le  c o u n t i n g .
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v a l u a t i o n  p rob lem  o f  how th e  d i v e r s e  im p a c ts  can be p re s e n te d  

so t h a t  m e a n in g fu l  a g g r e g a t i o n s ,  co m par iso ns  and t r a d e  o f f s  

can be made. Four a l t e r n a t i v e  methods o f  t a c k l i n g  t h i s  

i m p o r t a n t  p rob le m  are  now c o n s id e r e d .

At one e x t r e m e ,  t h e r e  i s  th e  c o n v e r s io n  o f  a l l  th e  

im p a c ts  i n t o  th e  commensurable u n i t  -  money. Such s t r i c t l y  

d e f i n e d  c o s t - b e n e f i t  a n a l y s i s  were shown e a r l i e r  to  be 

u n s a t i s f a c t o r y  on a c c o u n t  o f  the  d i f f i c u l t i e s  o v e r  th e  

( p o s s i b l y  a r b r i t r a r y  and h id d e n )  v a lu e s  a s s ig n e d  to  c e r t a i n  

i n t a n g i b l e s  and the  d e c i s i o n  m a k e r 's  and the  p u b l i c ' s  

d i s t r u s t  o f  t h e  s im p le  q u a n t i t a t i v e  v a lu e s  g e n e ra te d  as

c o n c lu s i o n s  under t h i s  a p p ro a c h .

At t h e  o t h e r  ex t reme i s  th e  p r e s e n t a t i o n  o f  a l l  t h e  

d i v e r s e  im p a c ts  i n  j u s t  p h y s i c a l  t e r m s .  T h is  ap p roach  was 

a l s o  shown e a r l i e r  to  be u n s a t i s f a c t o r y  s in c e  i t  wou ld  

p r e s e n t  the  d e c i s io n - m a k e r s  w i t h  a complex mass o f

i n f o r m a t i o n  w h ic h ,  on t h e i r  own, w ou ld  n o t  p r o v id e  any

gu idance  c o n c e r n in g  th e  r e l a t i v e  s i g n i f i c a n c e  o f  the  d i v e r s e  

e n v i r o n m e n t a l  im p a c ts .

A t h i r d  a l t e r n a t i v e  and i n t e r m e d i a t e  app roach  i s  

based on t h e  b road  i n t e r p r e t a t i o n  o f  ' C o s t - B e n e f i t  A n a l y s i s '  

and seeks to  combine t h e  b e n e f i c i a l  a s p e c ts  o f  th e s e  two 

e x t re m e s .  Thus ,  under  t h i s  a p p ro a c h ,  economic  t e c h n iq u e s  

wou ld  be used to  v a lu e  as many as p o s s i b l e  o f  t h e  im p a c ts  i n  

the  commensurable u n i t  o f  money. W h i le  tho se  im p a c ts  f o r  

wh ich  i t  was n o t  f e a s i b l e  to  p e r f o r m  an economic v a l u a t i o n ,  

b u t  which may n e v e r t h e l e s s  s t i l l  be s i g n i f i c a n t ,  th e  a n a l y s t

-  130



would g i v e  e s t im a t e s  o f  t h e i r  p h y s i c a l  s i z e  o r ,  where 

q u a n t i a t i v e  p h y s i c a l  da ta  a re  n o t  a v a i l a b l e ,  r e p o r t  th e  

a p p ro x im a te  o r d e r  o f  m a gn i tude  o f  the  p h y s i c a l  im p a c ts  

i n v o l v e d .  I n  a d d i t i o n ,  r e l e v a n t  i n f o r m a t i o n  wou ld  be 

p r o v id e d  to  a i d  the  d e c i s io n - m a k e r s  d e te rm in e  th e  

s i g n i f i c a n c e  o f  th e s e  im p a c t s .  T h is  c o u ld  i n c l u d e  

i n f o r m a t i o n  on: th e  n a t u r e  o f  th e  im p a c t s ;  th e  o p i n i o n s  o f  

a u t h o r i t a t i v e  e x p e r t s  on th e  s i g n i f i c a n c e  o f  th e s e  im p a c ts ;  

c o n t i n g e n c y  v a l u a t i o n s  i d e n t i f y i n g  th e  v a lu e s  f o r  th e s e  

im p a c ts  wh ich  would  mean t h a t  t h e y  o u tw e ig h  th e  m o ne t ised  

im p a c ts ;  and, where p o s s i b l e ,  pe rhaps  d e l i n e a t i n g  maximum 

a n d / o r  minimum v a lu e s  ( e . g .  unde r  b e s t  and w o r s t  c a s e s ) .

Such ' b a l l  p a r k '  e s t im a t e s  c o u ld  be used to  i n d i c a t e  

t h e  r e l a t i v e  s i g n i f i c a n c e  o f  c e r t a i n  im p a c t s .  For i n s t a n c e ,  

th e y  c o u ld  su p p lem en t  th e  c o n t i n g e n c y  v a l u a t i o n s  by 

i n d i c a t i n g  w h e th e r  an u n q u a n t i f i a b l e  im p a c t  i s  l i k e l y  to  

a t t a i n  the  c r i t i c a l  c o n t i n g e n c y  v a l u e s .  Such c o n t i n g e n c y  

c a l c u l a t i o n s  c o u ld  be v a l u a b l e  where  t h e r e  i s  j u s t  one 

i n t a n g i b l e  im p a c t  ( o r  a s i n g l e  s e t  o f  s i m i l a r  i n t a n g i b l e  

im p a c t s )  w h ich  c o u ld  the n  be compared w i t h  th e  n e t  v a lu e  o f  

the  m one t ise d  c o s t  and b e n e f i t  i t e m s .  However,  i t  may n o t  be 

p o s s i b l e  to  ad op t  such p ro c e d u re s  where t h e r e  a re  a m y r ia d  o f  

i n t a n g i b l e  im p a c ts  o c c u r r i n g  on b o th  the  c o s ts  and the  

b e n e f i t s  s i d e .  In  such c a se s ,  i t  w i l l  be d i f f i c u l t  t o  draw 

up a d i r e c t  t r a d e  o f f  between th e  n e t  m one ta ry  v a lu e  o f  th e  

q u a n t i f i a b l e  c o s ts  and b e n e f i t s  and t h e  o t h e r  d i v e r s e  

u n q u a n t i f i a b l e  c o s ts  and b e n e f i t s .  Lee (1982 )  s u g g e s ts  t h a t
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t h e  a n a l y s i s  c o u ld  u s e f u l l y  be s i m p l i f i e d  by f i l t e r i n g  o u t  

im p a c t s  f o r  c e r t a i n  i t e m s  w h ich  were be low  a t h r e s h o l d  l e v e l  

o f  s i g n i f i c a n c e .  T h e r e f o r e  th e  a d d i t i o n a l  i n f o r m a t i o n  c o u ld  

be used t o  i n d i c a t e  w h e th e r  c e r t a i n  im p a c ts  were be low  t h i s

t h r e s h o l d  l e v e l  and hence c o u ld  r e a s o n a b ly  be i g n o r e d .

The i n f o r m a t i o n  s h o u ld  be p r e s e n te d  i n  a s y s t e m a t i c

and e x p l i c i t  way w h ich  c l a r i f i e s  r e l e v a n t  o p t i o n s ,  f o c u s e s  

th e  d e c i s i o n - m a k e r s '  a t t e n t i o n  o n to  th e  i m p o r t a n t  v a l u a t i o n s

and t r a d e  o f f s  t h a t  have t o  be made, h i g h l i g h t s  t h e i r  

i m p l i c a t i o n s  and i d e n t i f i e s  th e  i m p o r t a n t  econom ic ,  s o c i a l

and p o l i t i c a l  f a c t o r s  u n d e r l y i n g  th e s e  v a l u a t i o n s  and t r a d e
offs^27)_

The f o l l o w i n g  a s p e c ts  s h o u ld  a l s o  be c l e a r l y  p o in t e d  

o u t  i n  t h e  s t u d y :  t h e  scope o f  t h e  a n a l y s i s ,  i n  p a r t i c u l a r

any a reas  t h a t  have n o t  been i n c l u d e d ;  t h e  m e tho d o lo g y  

a d o p te d ;  i m p o r t a n t  a s s u m p t io n s  b e h in d  th e  d a ta  p re s e n te d

( p a r t i c u l a r l y  c o n c e r n in g  any ' b a l l  p a r k '  e s t i m a t e s ) ;  t h e  

l i m i t a t i o n s  o f  t h e  a v a i l a b l e  d a ta  and i m p o r t a n t  gaps i n  th e  

c u r r e n t  know ledge abou t  t h e  s u b j e c t  un de r  r e v i e w ;  and any 

r e s u l t i n g  u n c e r t a i n t y  a b o u t  th e  a c c u r a c y  o f  th e  d a ta

p r e s e n t e d .  I n  such cases o f  u n c e r t a i n t y ,  a range  o f  l i k e l y  

v a lu e s  s h o u ld  be r e p o r t e d  o r  a s e n s i t i v i t y  a n a l y s i s  pe r fo rm ed

where t h i s  i s  p o s s i b l e  and u s e f u l ,  o r  t h e  v a l u a t i o n  s h o u ld  be 

u n d e r ta k e n  f o r  a number o f  s c e n a r i o s  i n c o r p o r a t i n g  d i f f e r e n t  

v a lu e s  f o r  i m p o r t a n t  v a r i a b l e s .

(2 7 )  For  d e t a i l e d  i n f o r m a t i o n  on how e s t im a t e s  o f  t h e
b e n e f i t s  o f  e n v i r o n m e n t a l  p o l i c i e s  s h o u ld  be p r e s e n te d ,  
see Freeman (1979a ,  p p . 8 - 1 0 ) .
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A f o u r t h  a l t e r n a t i v e  method o f  a g g r e g a t i n g  the  

d i v e r s e  incom m ensurab le  im p a c ts  i s  th e  use o f  m u l t i - c r i t e r i a  

a n a l y s i s ,  such as concordance  a n a l y s i s .  T h is  t e c h n iq u e  

i n v o l v e s  f i r s t  d ra w in g  up a p h y s i c a l  im p a c t  m a t r i x  d e n o t in g  

th e  p roposed  p r o j e c t s '  o r  p o l i c y  o p t i o n s '  im p a c ts  upon 

c e r t a i n  e n v i r o n m e n t a l  c r i t e r i a .  Each c r i t e r i a  wou ld  be 

measured i n  t h e i r  own a p p r o p r i a t e  u n i t s .  The d e c i s i o n ­

m a k e rs '  w e ig h t s  would  the n  be d e r i v e d  f o r  t h e  v a r i o u s  im p a c t  

c r i t e r i a .  P a i r w i s e  com par isons  wou ld  be p e r fo r m e d .  

Concordance and d i s c o r d a n c e  s e t s  and m a t r i c e s  and concordance  

and d i s c o r d a n c e  dominance i n d i c e s  wou ld  th e n  be 

c o m p u t e d ^ .

The app ea l  o f  t h i s  t e c h n iq u e  i s  t h a t  i t  en ab le s  th e  

d i v e r s e  im p a c ts  to  be p la c e d  s i d e  by s i d e  and a s e r i e s  o f  

c o m p u ta t io n s  pe r fo rm e d  w h ich  g e n e ra te  as c o n c lu s i o n s  a s e t  o f  

s p e c i f i c  f i g u r e s  t h a t  i n d i c a t e  th e  r e l a t i v e  m e r i t s  o f  the  

d i f f e r e n t  o p t i o n s  and t h e r e b y  a i d  th e  d e c i s i o n - m a k e r s '  c h o ic e  

between th e s e  o p t i o n s .  However,  t h i s  t e c h n iq u e  i s  s u b j e c t  to  

a number o f  p r a c t i c a l  d i f f i c u l t i e s .

The t e c h n iq u e  r e q u i r e s  good p h y s i c a l  da ta  on th e  

l i k e l y  im p a c ts  under th e  d i f f e r e n t  o p t i o n s .  These da ta  w i l l  

n o t  be a v a i l a b l e  i n  many a c t u a l  c a s e s ,  th e  e n v i r o n m e n t a l  

im p a c ts  o f  beverage  c o n t a i n e r s  b e in g  one such exam p le .  In  an 

a t t e m p t  to  overcome t h i s  d i f f i c u l t y ,  N i jkam p (1977 )  p roposes  

t h a t  q u a l i t a t i v e  m u l t i - c r i t e r i a  a n a l y s i s  o r  o r d i n a l  

con co rdance  a n a l y s i s  s h o u ld  be used i n s t e a d .  However,  t h e s e

(28)  A d e t a i l e d  d e s c r i p t i o n  o f  t h i s  t e c h n iq u e  i s  g iv e n  in  
N i jkam p (1 9 7 7 ) .
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v a r i a n t s  o f  t h e  b a s i c  m u l t i - c r i t e r i a  a n a l y s i s  w ou ld  no l o n g e r  

g e n e ra te  i d e n t i f i a b l e  s p e c i f i c  f i g u r e s  as c o n c l u s i o n s .  

F u r th e r m o r e ,  th e  v a lu e s  or i n d i c a t o r s  a t t a c h e d  to  the  

q u a l i t a t i v e  im p a c ts  c o u ld  be c r i t i c i s e d  as b e in g  s u b j e c t i v e  

and a r b i t r a r y .

M o re o ve r ,  i t  i s  d o u b t f u l  w h e th e r  th e  d e c i s i o n - m a k e r s  

wou ld  be a b le  to  u n d e rs ta n d  th e  o u t p u t  m a t r i x  g e n e r a te d  by a 

concordance  a n a l y s i s ,  wh ich  wou ld  appear even more m y s t i c a l  

and c o n f u s i n g  than  th e  moneta ry  f i g u r e s  g i v e n  by c o s t - b e n e f i t  

a n a l y s i s .  F u r t h e r m o r e ,  t h e y  a re  u n l i k e l y  t o  be a b le  o r  

w i l l i n g  to comprehend th e  complex p ro c e d u re s  ad op ted  under  

t h i s  t e c h n iq u e  and th e  ( s u b j e c t i v e )  v a l u e  judgem en ts  and 

assum p t ions  ad op ted  i n  the  c o m p u t a t i o n s .  C o n s e q u e n t l y ,  the  

d e c i s i o n  makers and th e  p u b l i c  may be even more d i s t r u s t f u l  

ab ou t  a t e c h n o c r a t i c  s o l u t i o n  g e n e r a te d  by conco rdance  

a n a l y s i s ,  tha n  th e y  a r e  a b ou t  t h e  m one ta ry  r e s u l t s  g iv e n  by 

c o s t - b e n e f i t  a n a l y s i s .

F i n a l l y ,  t h e  w e ig h t s  a s s ig n e d  to  th e  v a r i o u s  

c r i t e r i a  are  f u n d a m e n t a l l y  i m p o r t a n t  i n  d e t e r m i n i n g  th e  

outcome o f  a concordance  a n a l y s i s .  However,  t h e s e  w e ig h ts  

c o u ld  be s u b j e c t  to  c o n s i d e r a b l e  u n c e r t a i n t y  and 

c o n t r o v e r s y .  I n  r e l a t i o n  to  t h i s  d i f f i c u l t y ,  N i jkam p (1977)  

sug ge s ts  t h a t  e i t h e r  s e n s i t i v i t y  a n a l y s i s  o r  c o n t in g e n c y  

a n a l y s i s  or  a s t o c h a s t i c  a n a l y s i s  c o u ld  be p e r fo rm e d  to  

r e v e a l  th e  e f f e c t s  o f  u s in g  d i f f e r e n t  w e i g h t s .  However,  such 

p roc e d u re s  wou ld  n o t  overcome th e  main p rob lem  c o n c e r n in g  

t h i s  a s p e c t ,  which i s  how to  d e te rm in e  i n i t i a l l y  v a l i d
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w e ig h ts  t h a t  a c c u r a t e l y  r e f l e c t  the  d e c i s i o n - m a k e r s '  

p r e f e r e n c e s .  N i jkam p (1977)  c o n s i d e r s  t h a t  i n t e r v i e w s  s h o u ld  

be used f o r  t h i s .  However,  i n  o r d e r  t h a t  the  i n t e r v i e w s  

c o u ld  y i e l d  m e a n in g fu l  r e s u l t s ,  t h e  p h y s i c a l  im p a c ts  wou ld  

have t o  be p r e s e n te d  in  u n i t s  t h a t  t h e  v a r i o u s  d e c i s i o n  

makers can comprehend. F u r t h e r m o r e ,  i t  w ou ld  be n e c e s s a r y  t o  

p r o v id e  th e  d e c i s io n - m a k e r s  w i t h  c o n s i d e r a b l e  a d d i t i o n a l  

i n f o r m a t i o n  on these  im p a c ts  so t h a t  t h e  d e c i s i o n - m a k e r s  can 

p r o p e r l y  u n d e rs ta n d  t h e i r  n a t u r e  and s i g n i f i c a n c e  and hence 

g i v e  an a p p r o p r i a t e  w e ig h t  o r  v a lu e  to  them.

I t  i s  a p p a r e n t  t h a t  t h i s  i n f o r m a t i o n  w ou ld  be 

s i m i l a r  to  t h a t  wh ich  has j u s t  been d e t a i l e d  under  th e  

p r e v io u s  a l t e r n a t i v e .  T h e r e f o r e ,  r a t h e r  tha n  r e p l a c e  th e  

' s i m p l e '  m o n e ta ry  c o n c lu s i o n s  g e n e ra te d  by a s t r i c t l y  d e f i n e d  

c o s t - b e n e f i t  a n a l y s i s  by some e q u a l l y  m y s t i c a l  f i g u r e s  

g e n e ra te d  by t h e  s o p h i s t i c a t e d  c o m p u ta t io n s  i n v o l v e d  i n  a 

concordance  a n a l y s i s  o r  by th e  complex mass o f  i n f o r m a t i o n  

g e n e ra te d  by a p h y s i c a l  im p a c t  s t u d y ,  i t  wou ld  appear  t h a t  

the  most p r a c t i c a b l e  p ro c e d u re  i s  o f f e r e d  by th e  t h i r d  

a l t e r n a t i v e .  Th is  i n c o r p o r a t e s  th e  use o f  economic 

e v a l u a t i o n s ,  where th e s e  are f e a s i b l e ,  sup p lem en te d  by a 

q u a l i t a t i v e  t r e a t m e n t  o f  t h e  u n q u a n t i f i a b l e  im p a c t s .  T h is  

q u a l i t a t i v e  t r e a t m e n t  would  com pr ise  p r o v i s i o n  o f  th e  

a d d i t i o n a l  i n f o r m a t i o n  h i g h l i g h t e d  e a r l i e r  to  e n a b le  th e  

d e c is io n -m a k e r s  to  d e te rm in e  t h e i r  own v a l u a t i o n s  o f  th e se  

i m p a c t s .

-  135 -



3 .5  C onclusion

The o b j e c t i v e  i n  v a l u i n g  e n v i r o n m e n t a l  im p a c ts  i s  

i d e n t i f i e d ,  i n  s e c t i o n  3 .1  o f  t h i s  c h a p t e r ,  as b e in g  t o  g a in  

a b e t t e r  u n d e r s t a n d in g  o f  t h e  n a t u r e ,  m a g n i tu de s  and 

s i g n i f i c a n c e  o f  th e  e n v i r o n m e n t a l  im p a c ts  and hence e n a b le

th e  d e c i s io n - m a k e r s  t o  a s c e r t a i n  t h e  im p o r ta n c e  t h a t  s o c i e t y  

p la c e s  on t h e  e n v i r o n m e n t a l  im p a c ts  u n d e r  r e v ie w .

S e c t i o n  3 .2  d e m o n s t ra te s  t h a t  t h e  p o l i t i c a l  and economic  

ap p roache s  t o  a c h i e v i n g  t h i s  o b j e c t i v e  b o th  have l i m i t a t i o n s

and s e c t i o n  3 .3  i l l u s t r a t e s  t h e  many p r a c t i c a l  p rob le m s  o f  

o b t a i n i n g  d e t a i l e d  i n f o r m a t i o n  on th e  v a l u a t i o n  o f  

e n v i r o n m e n ta l  damage c o s t s .

S e c t i o n  3 . 4  ad d re sse s  t h e  p a r t i c u l a r l y  i m p o r t a n t  

p rob le m  o f  a g g r e g a t i n g ,  com par in g  and d e t e r m i n i n g  th e  

s i g n i f i c a n c e  o f  t h e  r e s u l t s  p r e s e n te d  f o r  an a n a l y s i s  o f  an 

e n v i r o n m e n t a l  i s s u e  c o v e r i n g  d i v e r s e  im p a c t s .  Three

q u a n t i t a t i v e  methods o f  t a c k l i n g  t h i s  p rob le m  a re  exam ined ;  

p h y s i c a l  im p a c t  s t u d i e s ;  econom ic  e v a l u a t i o n  t e c h n i q u e s ,  

such as C o s t - B e n e f i t  A n a l y s i s  (CBA);  and r e c e n t l y  d e ve lo p ed  

s o p h i s t i c a t e d  w e i g h t i n g  p r o c e d u r e s ,  such as concordance  

a n a l y s i s .

P h y s i c a l  im p a c t  s t u d i e s  can y i e l d  much v a l u a b l e ,  

fu n d a m e n ta l  i n f o r m a t i o n .  However,  t h i s  t e c h n iq u e  can le a d  to

th e  p r e s e n t a t i o n  o f  a complex mass o f  d a ta  w h ich  can c o n fu s e  

r a t h e r  tha n  a i d  th e  d e c i s i o n - m a k e r s  who d e s i r e  t h a t  th e  raw ^

da ta  s h o u ld  be f i l t e r e d  and p r e s e n te d  i n  a m e a n in g f u l  fo r m .

I n  p a r t i c u l a r ,  th e  p h y s i c a l  d a t a ,  on t h e i r  own, do no t
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p r o v i d e  any g u id an ce  on the  s i g n i f i c a n c e  o f  d i v e r s e  im p a c ts  

t h a t  a r e  p re s e n te d  i n  d i f f e r e n t  u n i t s  o f  measurement .  T h is  

p r e s e n ts  a d i f f i c u l t  ' a p p le s  vs o r a n g e s '  com par ison  and 

v a l u a t i o n  p ro b le m .

As s t r i c t l y  d e f i n e d ,  C o s t - B e n e f i t  A n a l y s i s  a t t e m p ts  

t o  v a lu e  a l l  th e  im p a c ts  i n  a common u n i t - m o n e y .  An 

i m p o r t a n t  b e n e f i t  o f  such economic  v a l u a t i o n  te c h n iq u e s  i s  

t h a t  t h i s  use o f  a commensurate u n i t  f a c i l i t a t e s  th e  

a g g r e g a t io n  and com par ison  o f  d i v e r s e  e n v i r o n m e n t a l  and 

economic  im p a c t s .  However,  t h e r e  a re  c o n s i d e r a b l e  

d i f f i c u l t i e s  s u r r o u n d i n g  t h e  d e t e r m i n a t i o n  o f  m one ta ry  

v a l u a t i o n s  f o r  c e r t a i n  i n t a n g i b l e  im p a c ts  wh ich  n e v e r t h e l e s s  

may s t i l l  be i m p o r t a n t  and s h o u ld  be a p p r o p r i a t e l y  taken  i n t o  

a c c o u n t  in  the  f i n a l  d e c i s i o n .  Thus th e  p u b l i c  and th e  

d e c i s io n - m a k e r s  a re  c r i t i c a l  o f  t h e  m one ta ry  w e ig h t s  a s s ig n e d  

to  such im p a c ts  i n  CBA and th e y  d i s t r u s t  th e  s im p le  moneta ry  

c o n c lu s i o n s  g e n e ra te d  by a s t r i c t l y  d e f i n e d  c o s t - b e n e f i t  

a n a l y s i s .

S i g n i f i c a n t  p r a c t i c a l  p rob lem s  a re  l i k e l y  t o  be 

e n c o u n te re d  in  the  p e r fo rm a n c e  o f  s o p h i s t i c a t e d  w e i g h t i n g  

p r o c e d u r e s ,  such as concordance  a n a l y s i s .  M o re o v e r ,  i t  i s  

d o u b t f u l  whe the r  the  d e c i s i o n - m a k e r s  wou ld  be w i l l i n g  or a b le  

to  comprehend the se  complex t e c h n iq u e s  and th e  ( s u b j e c t i v e )  

v a lu e  judgem ents  and a ssu m p t io n s  i n v o l v e d  i n  the  

c o m p u ta t i o n s .  C o n s e q u e n t l y ,  t h e  p u b l i c  and th e  

d e c is io n - m a k e r s  a re  l i k e l y  t o  be even more d i s t r u s t f u l  o f  th e  

q u a n t i t a t i v e  c o n c lu s i o n s  g e n e ra te d  by con co rdance  a n a l y s i s .
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Thus th e se  q u a n t i t a t i v e  a l t e r n a t i v e s  a re  s u b j e c t  to  

c o n s i d e r a b l e  s h o r tc o m in g s  and,  on t h e i r  own, th e y  a re  n o t  

a p p r o p r i a t e  f o r  th e  e v a l u a t i o n  o f  e n v i r o n m e n t a l  im p a c t s ,  such 

as th o s e  g e n e ra te d  by c a r b o n a te d  be ve ra g e  c o n t a i n e r s ,  f o r  

w h ich  s i g n i f i c a n t  da ta  c o n s t r a i n t s  a re  a p p a r e n t .

I n s t e a d ,  t h i s  t h e s i s  has de ve lo p e d  a ' b e s t  

p r a c t i c a b l e '  approach f o r  th e  assessm en t  o f  an e n v i r o n m e n t a l  

i s s u e .  T h is  a t t e m p ts  to  a c h i e v e ,  to  the  g r e a t e s t  e x t e n t  

p o s s i b l e ,  t h e  purpose o f  an e n v i r o n m e n t a l  s t u d y ,  wh ich  i s  

i d e n t i f i e d  as b e in g  to  a c t  as an a i d  and a ( s u p p le m e n ta r y )  

i n  pu t  o f  i n f o r m a t i o n  to  t h e  d e c i s i o n - m a k e r s ,  w h i l e  t a k i n g  

i n t o  a c c o u n t  the  da ta  c o n s t r a i n t s  and the  c o s ts  o f  a c q u i r i n g  

a d d i t i o n a l  i n f o r m a t i o n .  T h is  ' b e s t  p r a c t i c a b l e '  approach 

c o m pr ises  a s e q u e n t i a l  p ro c e d u re  wh ich  i n v o l v e s  th e  f o l l o w i n g  

s ta g e s  : -

S tage I  -  I d e n t i f i c a t i o n  o f  t h e  p h y s i c a l  s i z e

o f  the  e n v i r o n m e n t a l  im p a c ts
Stage I I  -  Assessment o f  t h e  s i g n i f i c a n c e  o f

the  p h y s i c a l  im p a c t s ,  wh ich  e n t a i l s  

two s t e p s : -

( i )  F i r s t ,  a r e v ie w  o f  t h e  e x p e r t s '  and 

a u t h o r i t a t i v e  b o d i e s '  assessments  o f  
th e  s i g n i f i c a n c e  o f  th e s e  im p a c ts

( i i )  Then,  i f  i t  i s  c o n s id e r e d  f e a s i b l e  

and w o r t h w h i l e ,  a d e t a i l e d  economic  
e v a l u a t i o n  o f  the se  i m p a c t s .

T h is  ' b e s t  p r a c t i c a b l e '  app roach  i n v o l v e s  a b road  

i n t e r p r e t a t i o n  o f  C o s t - B e n e f i t  A n a l y s i s .  Under t h i s  

a p p ro a c h ,  t h e  s e q u e n t i a l  p r o c e d u re  s h o u ld  be f o l l o w e d  and
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economic  e v a l u a t i o n s  u n d e r ta k e n  f o r  as many as p o s s i b l e  o f  

t h e  im p a c t s .  N e v e r t h e l e s s ,  i n  many c a s e s ,  t h e r e  w i l l  remain

some im p a c ts  f o r  w h ich  an economic  e v a l u a t i o n  c a n n o t  be 

p e r fo r m e d .  S e c t i o n  3 . 4  d e m o n s t ra te s  t h a t  r e l e v a n t

q u a l i t a t i v e  i n f o r m a t i o n  s h o u ld  be p r o v i d e d  on t h e  m a g n i tu d e ,  

n a t u r e  and s i g n i f i c a n c e  o f  t h e s e  u n q u a n t i f i a b l e  im p a c t s ,  so

t h a t  d e c i s i o n - m a k e r s  can th e m s e lv e s  d e te rm in e  t h e  a p p r o p r i a t e  

v a l u a t i o n s  o f  th e s e  im p a c t s .

The e x t e n t  t o  w h ich  th e s e  s e q u e n t i a l  s ta g e s  s h o u ld  

be p e r fo rm e d  depends upon th e  p a r t i c u l a r  c i r c u m s ta n c e s  o f  

each case ( e . g . ,  t h e  c u r r e n t  a v a i l a b i l i t y  o f  d a t a ,  th e  ease 

o r  d i f f i c u l t y  o f  a c q u i r i n g  a d d i t i o n a l  i n f o r m a t i o n ,  the

im p o r ta n c e  t h a t  i s  a t t a c h e d  t o  t h e  a c q u i s i t i o n  o f  t h i s  

i n f o r m a t i o n ,  and th e  f i n a n c i a l  r e s o u r c e s  a l l o c a t e d  f o r  th e

s t u d y ) .  I n  t h e  f o l l o w i n g  c h a p t e r s ,  t h i s  ' b e s t  p r a c t i c a b l e '  

a p p roach  i s  a p p l i e d  t o  th e  v a l u a t i o n  o f  th e  e n v i r o n m e n t a l

im p a c ts  o f  be ve rage  c o n t a i n e r s .
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CHAPTER 4

A CONCEPTUAL FRAMEWORK FOR A SOCIAL APPRAISAL OF 

THE BEVERAGE CONTAINER ISSUE

In t r o d u c t io n

S e c t i o n  2 .1  o f  C h a p te r  2 d e m o n s t ra te d  th e  im p o r ta n c e  

o f  s e t t i n g  o u t  a sound c o n c e p t u a l  f ram ew ork  f o r  a n a l y s i n g  an 

e n v i r o n m e n t a l  i s s u e .  T h i s  need f o r  a f ram ew ork  i s  

p a r t i c u l a r l y  a p p a r e n t  f o r  a t o p i c a l  and c o n t r o v e r s i a l  

e n v i r o n m e n t a l  i s s u e  such as th e  d i s p o s a l  o r  r e - u s e  o f  

beve rage  c o n t a i n e r s ,  on w h ich  t h e r e  i s  a c o n s i d e r a b l e  amount 

o f  l i t e r a t u r e  f rom th e  i n d u s t r y  and e n v i r o n m e n t a l  g roups  and 

from i n t e r n a t i o n a l  and n a t i o n a l  gove rnm en ts  and 

o r g a n i s a t i o n s . On t h e  b a s i s  o f  t h e  t h e o r e t i c a l  

f o u n d a t i o n s  p re s e n te d  i n  t h e  p r e v i o u s  C h a p te rs  2 and 3 ,  t h i s  

c h a p te r  d e v e lo p s  a f ram ework  f o r  a s o c i a l  a p p r a i s a l  o f  th e  

beverage  c o n t a i n e r  i s s u e .  T h is  f ram ework  w i l l  e n a b le  t h e  

l i t e r a t u r e  f rom th e  e n v i r o n m e n t a l i s t s  and th e  i n d u s t r y  t o  be 

seen i n  p e r s p e c t i v e  and wou ld  e n a b le  th e  r e l e v a n t  i n f o r m a t i o n

i n  t h i s  l i t e r a t u r e  t o  be a p p r o p r i a t e l y  i n c l u d e d  i n  an 

e m p i r i c a l  assessment  o f  t h i s  i s s u e .

-  S e c t i o n  4 .1  examines th e  c u r r e n t  p o s i t i o n  i n  th e  
beverage  c o n t a i n e r  m a r k e t .  T h is  p r o v i d e s  a b r i e f  

d e s c r i p t i o n  o f  t h e  a l t e r n a t i v e  r e t u r n a b l e  and 
n o n - r e t u r n a b l e  beve rage  c o n t a i n e r  sys tems 

i n v e s t i g a t e d  i n  t h i s  t h e s i s .

(1 )  T h is  l i t e r a t u r e  i s  r e v ie w e d  i n  OECD (1 97 8 )  and i n  an 
e a r l i e r  pa pe r  [ F i s h e r  ( 1 9 7 8 ) ] .
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-  S e c t i o n  4 . 2  b r i e f l y  c o n s i d e r s  th e  c o n d i t i o n s  f o r  

t h e  a t t a i n m e n t  o f  t h e  s o c i a l  op timum i n  th e  
beve rage  c o n t a i n e r  m a r k e t .

-  S e c t i o n  4 .3  th e n  s e t s  o u t  a f ram ew ork  f o r  a s o c i a l  
a p p r a i s a l  o f  r e t u r n a b l e  and n o n - r e t u r n a b l e  

b eve ra ge  c o n t a i n e r s .  The main causes o f  any 
d i v e r g e n c e  between th e  c u r r e n t  p o s i t i o n  i n  the  

b e ve ra ge  c o n t a i n e r  m a rke t  and th e  s o c i a l l y  
e f f i c i e n t  optimum a re  i d e n t i f i e d ,  and some 

c r i t e r i a  a re  p r e s e n te d  f o r  t h e  e v a l u a t i o n  o f  t h e  

a l t e r n a t i v e  p o l i c y  o p t i o n s .

-  S e c t i o n  4 . 4  o u t l i n e s  t h e  scope and o b j e c t i v e s  o f  
t h i s  p a r t i c u l a r  t h e s i s .

-  The f i n a l  s e c t i o n  4 . 5  o u t l i n e s  t h e  g e n e r a l  
m e th od o lo g y  t h a t  i s  ad op ted  f o r  th e  e m p i r i c a l  

assessment  o f  t h e  e x t e r n a l  c o s t s  o f  beve rage  
c o n t a i n e r s  i n  t h e  f o l l o w i n g  P a r t  IV .

4 .1  The c u r r e n t  p o s i t i o n  i n  t h e  be ve ra ge  c o n t a i n e r  m a rke t

4 . 1 . 1  D e f i n i t i o n s

4 . 1 . 1 ( i )  I n t e r n a l  and e x t e r n a l  c o s t s  and b e n e f i t s  o f  beve rage
c o n t a i n e r s .

C h a p te r  2 d e m o n s t ra te d  t h a t  th e  d i s t i n c t i o n  between 

i n t e r n a l  and e x t e r n a l  c o s t s  and b e n e f i t s  i s  o f  fu n d a m e n ta l  

im p o r ta n c e  i n  a s o c i a l  a p p r a i s a l  o f  an i s s u e .  T h e r e f o r e ,  i t

i s  u s e f u l  f i r s t  t o  r e f i n e  somewhat t h e  g e n e r a l  d e f i n i t i o n  o f

th e s e  t e r m s ,  g i v e n  e a r l i e r ,  by a p p l y i n g  them s p e c i f i c a l l y  t o  

beverage  c o n t a i n e r s .

-  I n t e r n a l  Cos ts  and B e n e f i t s  a re  th e  c o s t s  and
b e n e f i t s  w h ich  t h e  consumer f u l l y  p e r c e i v e s  and

wh ich  th e  beve rage  p r o d u c e r s  ( m a n u f a c t u r e r s ,  
d i s t r i b u t o r s  and r e t a i l e r s )  t a k e  i n t o  a c c o u n t  i n

making t h e i r  c h o i c e  be tween th e  a l t e r n a t i v e  
c o n t a i n e r s .

-  E x t e r n a l  Costs  and B e n e f i t s  a r i s e  where th e
p r o d u c t i o n  and d i s t r i b u t i o n  o f  beve rages  i n  the
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a l t e r n a t i v e  c o n t a i n e r s  and th e  d i s p o s a l  o f  the  

c o n t a i n e r s  c r e a t e  im p a c ts  wh ich  a f f e c t  the  
w e l f a r e  o f  o t h e r  members o f  s o c i e t y ,  and where

t h e r e  a re  no t r a d e d  m a rk e ts  o r  p r o p e r t y  r i g h t s  
c o n c e r n in g  th e s e  im p a c t s .  T h e r e f o r e ,  the  

i n d i v i d u a l  p r o d u c e rs  and consumers do no t  ta k e  
th e s e  im p a c ts  upon o t h e r s  i n t o  a c c o u n t  i n  t h e i r

p r o d u c t i o n  and c o n s u m p t io n  d e c i s i o n s  c o n c e r n in g  
packaged b e v e ra g e s .  I n  th e  absence o f  any 

government  i n t e r v e n t i o n ,  t h e r e  i s  no i n c e n t i v e  o r  
c o m p u ls io n  f o r  them t o  do so under  th e  c u r r e n t  

m a rke t  sys tem .  C o n s e q u e n t l y  th e s e  im p a c ts  a re  
imposed on s o c i e t y  as a w ho le  and rem a in  

uncompensated ( i f  t h e y  a re  c o s t s )  o r  
u n a p p r o p r i a t e d  ( i f  t h e y  a r e  b e n e f i t s ) .

4 . 1 . 2  D e s c r i p t i o n  o f  t h e  a l t e r n a t i v e  r e t u r n a b l e  and 
n o n - r e t u r n a b l e  svs tem s c u r r e n t l v  used f o r  th e  
d i s t r i b u t i o n  o f  b e ve ra ges

F ig u r e  4 .1  p r e s e n t s  a f l o w  d iag ram  w h ich  h i g h l i g h t s  

th e  p ro c e s s  s ta g e s  i n v o l v e d  i n  t h e  d i s t r i b u t i o n  t o  th e  

consumer o f  be ve ra ges  i n  n o n - r e t u r n a b l e  b o t t l e s  and cans and 

i n  r e t u r n a b l e  b o t t l e s .

I t  can be seen f rom  f i g u r e  4 .1  t h a t  an e s s e n t i a l

d i f f e r e n c e  between th e  r e t u r n a b l e  and n o n - r e t u r n a b l e  sys tem s

i s  th e  r e - u s e  lo o p  o p e ra te d  f o r  t h e  r e t u r n a b l e  sys tem .  In
( 2 )th e  ' o f f  p re m is e  s e c t o r  o f  t h e  b e v e ra g e  m a rk e t ,  th e  

consumer d r i n k s  th e  be ve ra ge  away f rom  h i s  p la c e  o f  pu rchase

and the n  has t o  r e t u r n  t h e  b o t t l e  t o  th e  shop .  I n  some 

c a s e s ,  t h i s  may be i n c o n v e n i e n t .  Hence, th e  c o n v e n ie n c e

(2 )  The ' o f f  p rem ise  s e c t o r  c o m p r is e s  s a le s  o f  b e v e ra g e s ,  
p r i n c i p a l l y  f rom  o f f  l i c e n c e s  and o t h e r  r e t a i l  o u t l e t s ,  
f o r  c on sum p t io n  away from th e  p la c e  o f  p u rc h a s e .  The 
' o n '  p re m is e  s e c t o r  c o m p r is e s  s a le s  i n  pubs and 
d o o r - t o - d o o r  d e l i v e r i e s .
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c h a r a c t e r i s t i c s  o f  th e  one-way d i s p o s a b le  n o n - r e t u r n a b l e s  

w i l l  be one o f  t h e  ( i n t e r n a l )  a t t r i b u t e s  o f  th e  a l t e r n a t i v e  

c o n t a i n e r s  t h a t  a f f e c t  th e  consum ers '  p r e f e r e n c e s  f o r  each 

c o n t a i n e r  t y p e .

The t o t a l  i n t e r n a l  c o s t s  f o r  each c o n t a i n e r  sys tem 

c o m p r is e  th e  i n t e r n a l  c o s t s  t h a t  a re  i n c u r r e d  a t  each o f  th e  

p ro c e s s  s ta g e s  shown i n  f i g u r e  4 . 1 .

In  th e  U .K . ,  a l l  th e  r e t u r n a b l e  b o t t l e s  f o r  

c a r b o n a te d  be ve ra g e s  a re  made o f  g l a s s .  S i m i l a r l y ,  th e  

n o n - r e t u r n a b l e  b o t t l e s  used f o r  c a r b o n a te d  beve ra ges  a re  

m o s t l y  g la s s  b o t t l e s ^ ^ ^ .  Two main t y p e s  o f  m e ta l  cans a re  

c u r r e n t l y  used f o r  c a rb o n a te d  b e v e ra g e s .  The most common i s  

a b i m e t a l l i c  can ,  wh ich  has a t i n p l a t e  base and body and an 

a lu m in iu m  to p  w i t h  an a lu m in iu m  r i n g  p u l l  f o r  easy o p e n in g .

In  a d d i t i o n ,  an a l l  a lu m in iu m  can i s  a l s o  m a rk e te d .

A r e t u r n a b l e  b o t t l e  i s  h e a v i e r  th a n  an a l t e r n a t i v e  

n o n - r e t u r n a b l e  b o t t l e  s i n c e  i t  i s  de s ig n e d  t o  be r e - u s e d .

The g l a s s  b o t t l e s  a re  h e a v i e r  th a n  t h e  m e ta l  beverage

c o n t a i n e r s  and th e  a lu m in iu m  can i s  t h e  l i g h t e s t  o f  the se  

c o n t a i n e r s  f o r  c a r b o n a te d  b e v e ra g e s .  S o f t  d r i n k s  b o t t l e s  and

cans a re  h e a v i e r  th a n  t h e i r  c o u n t e r p a r t s  f o r  bee r  on ac c o u n t  

o f  t h e  g r e a t e r  i n t e r n a l  p r e s s u r e  o f  s o f t  d r i n k s  c a r b o n a t i o n .

(3 )  A n o n - r e t u r n a b l e  2 - l i t r e  p l a s t i c  (PET) b o t t l e  f o r
c a r b o n a te d  beve rages  has been d e v e lo p e d  r e c e n t l y  and has 
j u s t  e n te r e d  th e  U .K .  m a rk e t .  However, t h i s  b o t t l e  
c u r r e n t l y  has o n l y  a v e r y  s m a l l  s h a re  o f  th e  m a rk e t  and, 
by 1982, i s  p r e d i c t e d  t o  a c c o u n t  f o r  1 .35  p e r  c e n t  o f  
t h e  t o t a l  ' o f f  p rem is e  s a le s  o f  b e e r ,  c i d e r  and 
c a rb o n a te d  s o f t  d r i n k s  i n  t h e  U .K .  T h e r e f o r e ,  t h i s  
p l a s t i c  b o t t l e  has n o t  been i n c l u d e d  w i t h i n  th e  scope o f  
t h i s  t h e s i s  wh ich  c o n c e n t r a t e s  upon th e  m a jo r  g l a s s  and 
m e ta l  c o n t a i n e r s  c u r r e n t l y  used f o r  c a rb o n a te d  be ve rages
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G lass  b o t t l e s  r e q u i r e  more p r o t e c t i v e  p a cka g in g  th a n  th e  

m e ta l  c a n s .  Thus, r e t u r n a b l e  g l a s s  b o t t l e s  a re  u s u a l l y  

d i s t r i b u t e d  t o  th e  r e t a i l  o u t l e t s  i n  p l a s t i c  c r a t e s  (w h ich  

a re  a l s o  r e t u r n a b l e )  and n o n - r e t u r n a b l e  g la s s  b o t t l e s  a re  

packed i n  pa p e rb o a rd  c a r t o n s  w i t h  a c o v e r i n g  o f  s h r i n k  wrap 

p l a s t i c ;  w h i l e ,  f o r  t h e i r  d i s t r i b u t i o n ,  th e  m e ta l  cans a re  

u s u a l l y  s h ru n k  wrapped i n  p l a s t i c  w i t h  j u s t  some c a rd b o a rd  

a lo n g  t h e  edges .

4 . 1 . 3  Compar ison o f  th e  i n t e r n a l  c o s t s  o f  th e  a l t e r n a t i v e
r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r  sys tems

The f i l l i n g ,  d i s t r i b u t i o n  and r e t a i l i n g  c o s t s  a re  

g e n e r a l l y  h i g h e r  under  th e  r e t u r n a b l e  system on a c c o u n t  o f  

t h e  l o w e r  f i l l i n g  speeds ,  g r e a t e r  space and h a n d l i n g  

r e q u i r e m e n t s  f o r  t h e  h e a v i e r  r e t u r n a b l e  b o t t l e s  and c r a t e s  

and th e  r e t u r n  p ro c e s s e s  i n v o l v e d  i n  t h e i r  r e - u s e .  The 

d i s t r i b u t i o n ,  r e t a i l i n g  and s u p p le m e n ta ry  p a c k a g in g  c o s t s  a re  

g e n e r a l l y  h i g h e r  f o r  th e  n o n - r e t u r n a b l e  g la s s  b o t t l e s  tha n  

f o r  t h e  n o n - r e t u r n a b l e  m e ta l  cans due t o  th e  b o t t l e s '  g r e a t e r  

w e ig h t  and th e  more s u p p le m e n ta ry  paper  p a c kag in g  r e q u i r e d  

f o r  g la s s  b o t t l e s ^ ^ ^ ^ ^ ^ .

The h e a v ie r  r e t u r n a b l e  b o t t l e  i s  more e x p e n s iv e  ( i n  

p u r e l y  f i n a n c i a l  t e r m s )  th a n  th e  n o n - r e t u r n a b l e  g l a s s

(4 )  On a c c o u n t  o f  t h e  r e - u s e  o f  th e  r e t u r n a b l e  c r a t e s  i n  th e  
r e t u r n a b l e  sys tem ,  th e  c o s t s  o f  s u p p le m e n ta ry  p a c k a g in g  
( p e r  u n i t  o f  beverage  d e l i v e r e d )  f o r  r e t u r n a b l e  b o t t l e s  
may w e l l  be l o w e r  th a n  t h e  s u p p le m e n ta ry  p a c k a g in g  c o s t s  
f o r  th e  n o n - r e t u r n a b l e  sys te m s .

(5 )  A more d e t a i l e d  d e s c r i p t i o n  o f  t h e  c h a r a c t e r i s t i c s  and 
i n t e r n a l  advan tages  and d i s a d v a n ta g e s  o f  th e  r e t u r n a b l e  
and n o n - r e t u r n a b l e  g l a s s  b o t t l e  ana can sys tem s i s  g i v e n  
i n  an e a r l i e r  paper  [ F i s h e r  ( 1 9 7 8 ) ]  and i n  p u b l i c a t i o n s  
by th e  i n d u s t r i e s  conce rn ed  [ e . g . ,  see INCPEN ( 1 9 7 5 ) ,  
S chw eppes) ] .
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b o t t l e ,  a l t h o u g h  th e  r e t u r n a b l e  b o t t l e  i s  much th e  same p r i c e  

and,  i f  a n y t h i n g ,  s l i g h t l y  cheape r  th a n  th e  n o n - r e t u r n a b l e  

c a n s ^ ^ ) .  However,  i n  o r d e r  t o  d e te rm in e  th e  beverage 

c o n t a i n e r  system w i t h  t h e  l o w e s t  i n t e r n a l  c o s t s ,  what must be 

compared i s  n o t  j u s t  th e  i n t e r n a l  c o s t s  a t  a s i n g l e  p rocess  

s ta g e  (such  as th e  p r o d u c t i o n  o f  an i n d i v i d u a l  a l t e r n a t i v e  

c o n t a i n e r ) ,  b u t  th e  c o s t s  f o r  th e  t o t a l  system c o s t s  o f  a l l  

t h e  p r o c e s s  s ta g e s  i n v o l v e d  i n  t h e  d e l i v e r y  o f  a c e r t a i n  

q u a n t i t y  o f  beverage  t o  th e  consumer.  These p ro c e s s  s ta g e s  

i n c l u d e  t h e  f i l l i n g ,  d i s t r i b u t i o n  and r e t a i l i n g  o f  th e  

beverage  c o n t a i n e r s ,  a lo n g  w i t h  th e  p r o d u c t i o n  o f  th e  empty 

c o n t a i n e r s  (see F ig u r e  4 . 1 ) .  The c o s t  o f  an i n d i v i d u a l  

r e t u r n a b l e  b o t t l e  w i l l  be a m o r t i s e d  by th e  number o f  t im e s  

t h a t  t h i s  b o t t l e  i s  used f o r  f i l l i n g  and d e l i v e r i n g  beve ra ges  

-  o r  i t s  t r i p p a g e .  Thus an e s s e n t i a l  f a c t o r  i n  t h e  i n t e r n a l  

c o s t  co m pa r iso n  o f  t h e  a l t e r n a t i v e  c o n t a i n e r  sys tem s i s  th e  

t r i p p a g e  a c h ie v e d  by th e  r e t u r n a b l e  b o t t l e s  s in c e  t h i s  

d e te r m in e s  w h e th e r  th e  lo w e r  c o n t a i n e r  c o s t s ,  r e s u l t i n g  f ro m  

t h e i r  a m o r t i s a t i o n  by th e  r e t u r n a b l e ' s  t r i p p a g e ,  o f f s e t  th e  

e x t r a  f i l l i n g ,  d i s t r i b u t i o n  and r e t a i l i n g  c o s t s  o f  th e  

r e t u r n a b l e  sys tem .  The e f f e c t  o f  v a r i a t i o n s  i n  t h e  t r i p p a g e  

r a t e  i s  shown d i a g r a m m a t i c a l l y  i n  f i g u r e  4 . 2  wh ich  p r e s e n ts  

some US d a ta  on c o n t a i n e r  f i l l i n g  and d i s t r i b u t i o n  c o s t s  o f

( 6 )  I t  was e s t im a te d  ( i n  June 1979) t h a t  a h a l f  p i n t  (10
o z . )  r e t u r n a b l e  b o t t l e  c o s t  a b ou t  4 p . ,  w h i l e  a h a l f - p i n t  
n o n - r e t u r n a b l e  g la s s  b o t t l e  c o s t  between 2 . 5 - 3 p .  and a 
10 o z .  b i m e t a l l i c  can c o s t  ab o u t  4 .9 p .
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Figure 4.2

Comparison of the internal costs of supplying packaged beer in non- 
returnable containers and returnable bott les with d i f fe ren t  trippaqes 
U.S. (Oregon) Data fo r  1972 in  US S (1972 pr ices) .

Costs per 
case(^)

\
3.0 0 -

Trippage-dependent costs (Container costs)

2 4 0 -

1.0 0 -

Metai can

Non-returnable bottle

Returnable bottle

V  Trippage—independent costs (Filling and distribution
costs )

Source ; Stern et al (1975)

10 15
Trippage Rate of Returnable Bott le

20

Notes : (1) Trippage dependent costs are the costs that vary with the trippage
rate i . e .  the costs of the ind iv idual  bo t t le  which w i l l  be amortised 
by the number of t r i p s  achieved by that bo t t le .  Trippage independent 
costs are those costs which are incurred regardless of whether a new 
or a returned bo t t le  is  used (e.g. f i l l i n g  and d is t r ib u t io n  costs).

(2) I t  would appear that a case contains 24 x 12 oz. bott les or cans.
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t h e  r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r  systems i n  

O r e g o n ^ ^ ) .
I f  one makes t h e  assu m p t io n^   ̂ t h a t  t h e  consumer 

i s  i n d i f f e r e n t  w h e th e r  t h e  be ve ra ge  i s  i n  a r e t u r n a b l e  o r  a 

n o n - r e t u r n a b l e  c o n t a i n e r ,  th e n  th e  r e t u r n a b l e  b o t t l e  w i l l  be 

chosen (by t h e  be ve rage  p ro d u c e r  and consumer)  i f : -

IC B
NRB IC F+D+R

NRB

where : -  

ICB

IC F+D+R

NRB

RB

T

IC
B
RB IC

F+D+R
RB 4 .1

r e p r e s e n t s  th e  i n t e r n a l  c o s t s  r e l a t e d  
t o  th e  a c t u a l  c o n t a i n e r  ( c o m p r i s i n g  
th e  c o s t s  o f  e x t r a c t i n g  and p r o c e s s in g  
th e  raw m a t e r i a l s ,  t h e i r  m a n u fa c tu r e  
i n t o  a new b o t t l e / c a n  and th e  d e l i v e r y  
o f  th e  empty new c o n t a i n e r  t o  th e  
b o t t l e r ) .

r e p r e s e n t s  th e  i n t e r n a l  f i l l i n g  
d i s t r i b u t i o n  and r e t a i l i n g  c o s t s .
T h i s  a l s o  i n c l u d e s  th e  c o s t s  o f  any 
s u p p le m e n ta ry  pa per  o r  p l a s t i c  
p a c k a g in g  used f o r  t h e  d i s t r i b u t i o n  o f  
t h e  beve rage  c o n t a i n e r s .

= N o n - r e t u r n a b l e  c o n t a i n e r

= R e t u r n a b le  b o t t l e

= The t r i p p a g e  o f  t h e  r e t u r n a b l e  
b o t t l e .

( 7 )  I t  s h o u ld  be no ted  t h a t  th e  d a ta  do n o t  i n c l u d e  
r e t a i l i n g  c o s t s .

(8 )  T h i s  a ssu m p t io n  and p r e s e n t a t i o n  above i s  used m e re ly  
f o r  i l l u s t r a t i v e  pu rpo ses  and f o r  ease o f  e x p o s i t i o n .  
I t  may be somewhat u n r e a l i s t i c  s i n c e  s u r v e y s  [ e . g . .  
G lass  M a n u fa c tu r e r s  F e d e r a t i o n  ( 1 9 7 3 ) ]  have shown a 
consumer p r e f e r e n c e  f o r  n o n - r e t u r n a b l e s  on a c c o u n t  o f  
t h e i r  c o n v e n ie n c e  c h a r a c t e r i s t i c s .  However,  th e  
p r i n c i p l e  shown i n  e x p r e s s io n s  4 . 1  and 4 .2  s t i l l  h o ld s  
s i n c e  th e  r e t u r n a b l e  c o n t a i n e r  w i l l  now be chosen i f : -

T IC nrb -  Consumer p rem ium ^^g  ^  TIC RB

In  o t h e r  w ords ,  t h e  consumer wou ld  n o t  choose th e  non 
r e t u r n a b l e  u n le s s  h i s  v a l u a t i o n  o f  t h i s  c o n v e n ie n c e  
premium exceeded any e x t r a  i n t e r n a l  c o s t s  o f  th e  
n o n - r e t u r n a b l e s .
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A l l  th e  c o s t  i t e m s  ( I C )  a re  th e  c o s t s  a t  the  
a p p r o p r i a t e  p rocess  s ta g e s  f o r  th e  s u p p ly  o f  a 
c e r t a i n  q u a n t i t y  o f  packaged beve ra ge  ( e . g . ,  100 
p i n t s  o f  b e e r ) .

E x p re s s io n  4 .1  can be summarised as s a y in g  t h a t  th e  

r e t u r n a b l e  c o n t a i n e r  w i l l  be chosen i f  th e  t o t a l  i n t e r n a l  

c o s t s  o f  s u p p l y i n g  beve rages  i n  n o n - r e t u r n a b l e  c o n t a i n e r s  

( T lC ^ ^ g )  exceeds th e  t o t a l  i n t e r n a l  c o s t s  o f  s u p p l y i n g  

b e ve ra g e s  i n  r e t u r n a b l e s  ( T I C p g ) .  Thus e x p r e s s io n  4 .1  can 

be r e s t a t e d  as 4 . 2  b e l o w : -

TICNRB ^ TICRB 4 .2

w h e r e : -  TIC^Ra r e p r e s e n t s  t h e  t o t a l  i n t e r n a l  c o s t s  o f
s u p p l y i n g  b e v e ra g es  i n  n o n - r e t u r n a b l e s .  

TICrb r e p r e s e n t s  t h e  t o t a l  i n t e r n a l  c o s t s  o f
s u p p l y i n g  be ve ra ges  i n  r e t u r n a b l e  b o t t l e s .

T h e r e f o r e ,  th e  c u r r e n t  p r i v a t e  mix o f  t h e  packaged

b e ve ra g e  m a rke t  between r e t u r n a b l e  and n o n - r e t u r n a b l e

c o n t a i n e r s  i s ,  on t h i s  a s s u m p t io n ,  t h a t  w h ich  m in im is e s  the

t o t a l  i n t e r n a l  c o s t s  o f  p r o d u c in g  and d e l i v e r i n g  b e v e ra g e s ,

i  . e . : -

m in im is e s  (T IC ^R g  + T ICgg)  4 .3

4 .2  The s o c i a l  optimum i n  t h e  be ve ra g e  c o n t a i n e r  m a rke t

The s o c i a l  optimum i n  th e  be ve ra g e  c o n t a i n e r  m arke t  

i s  t h e  s o c i a l l y  e f f i c i e n t  s u b - d i v i s i o n  o f  th e  m a rk e t  f o r  

b e ve ra g es  between r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r s .

I f  one makes t h e  same a s s u m p t io n ,  made e a r l i e r  i n  

e x p r e s s io n s  4 . 1  and 4 .2  above ,  o f  consumer i n d i f f e r e n c e  

between beverages  i n  r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r s ,  

th e n  t h i s  s o c i a l l y  o p t i m a l  mix o f  t h e  packaged be ve ra ge  m arke t
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between r e t u r n a b l e s  and n o n - r e t u r n a b l e s  i s  t h a t  wh ich 

m in im is e s  t h e  t o t a l  s o c i a l  ( i . e . ,  i n t e r n a l  p l u s  e x t e r n a l )  

c o s t s  o f  p r o d u c in g  and d e l i v e r i n g  packaged b e v e ra g e s ,  

i . e . :

m in im is e s  (T lC ^ ^ g  + TEC^pg + TICgg + TECpg) 4 .4

w h e r e : -  TICwRB, TICRg a re  as d e f i n e d  f o r  e x p r e s s io n  4 .2
above

TECn r b , TECRB r e p r e s e n t  th e  t o t a l  e x t e r n a l  c o s t s
o f  n o n - r e t u r n a b l e s  and 
r e t u r n a b l e s ,  r e s p e c t i v e l y .

4 .3  A s o c i a l  a p p r a i s a l  o f  r e t u r n a b l e  and n o n - r e t u r n a b l e
beverage  c o n t a i n e r s

C h a p te r  2 d e m o n s t ra te d  t h a t  a s o c i a l  a p p r a i s a l  o f  an 

e n v i r o n m e n t a l  i s s u e  r e q u i r e s  f i r s t  an assessment o f  w he th e r  

t h e r e  i s  any d i v e r g e n c e  between th e  c u r r e n t  p o s i t i o n  and the  

s o c i a l  op t imum. T h is  w i l l  d e te rm in e  w h e the r  th e  government  

s h o u ld  c o n s id e r  i n t e r v e n i n g  i n  t h i s  a r e a .  I f  t h e r e  i s  any 

s i g n i f i c a n t  d i v e r g e n c e ,  th e n  t h e  second s ta g e  o f  th e  

a p p r a i s a l  s h o u ld  be p e r fo rm e d  -  an e v a l u a t i o n  o f  a l l  th e  

p o l i c y  o p t i o n s .  The f i r s t  p a r t  o f  t h i s  s e c t i o n  a n a ly s e s  th e  

causes o f  any d iv e rg e n c e  between th e  c u r r e n t  p o s i t i o n  i n  th e  

beverage  c o n t a i n e r  m a rk e t  and t h e  s o c i a l l y  e f f i c i e n t  optimum 

p o s i t i o n .  The second p a r t  th e n  draws up some c r i t e r i a  f o r  

e v a l u a t i n g  t h e  a l t e r n a t i v e  p o l i c y  measures c o n c e r n in g  th e  

beverage  c o n t a i n e r  q u e s t i o n .

4 . 3 . 1  The causes o f  any d i v e r g e n c e  between th e  c u r r e n t  
p o s i t i o n  and th e  s o c i a l  optimum f o r  t h e  beve rage  
c o n t a i n e r  m a rke t

C h a p te r  2 d e m o n s t ra te d  t h a t  any d i v e rg e n c e  between 

th e  c u r r e n t  m a rk e t  p o s i t i o n  and th e  s o c i a l  optimum w i l l  be
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caused by t h e  e x i s t e n c e  o f  any i m p e r f e c t i o n s  i n  th e  c u r r e n t  

m arke t  mechanism. There  a re  t h r e e  a reas  o f  m a rke t  

i m p e r f e c t i o n s  t h a t  appear  t o  be p a r t i c u l a r l y  r e l e v a n t  t o  th e  

b eve ra ge  c o n t a i n e r  i s s u e .  These a r e : -

( I )  I m p e r f e c t i o n s  w h ich  r e s u l t  i n  a l a c k  o f

consumer s o v e r e i g n t y
( I I )  The e x i s t e n c e  o f  p o t e n t i a l l y  r e l e v a n t

e x t e r n a l i t i e s

( I I I )  The con su m p t io n  o f  f i n i t e  r e s o u r c e s ,  such as
e n e rg y ,  w h ich  a re  c o n s id e r e d  t o  be i n c o r r e c t l y  

p r i c e d .

4 . 3 . 1 ( i )  Lack o f  consumer s o v e r e i g n t y

T h is  c o n c e rn s  w h e th e r  t h e  consum ers '  c u r r e n t  

d e c i s i o n s  i n  th e  m a rk e t  p la c e  r e p r e s e n t  t h e i - r  t r u e  

p r e f e r e n c e s .  I t  has been argued t h a t  th e  consum ers '  p u rc h a s e

o f  a n o n - r e t u r n a b l e  may n o t  n e c e s s a r i l y  r e v e a l  a consumer

p r e f e r e n c e  f o r  be ve ra ges  i n  n o n - r e t u r n a b l e  r a t h e r  th a n  

r e t u r n a b l e  c o n t a i n e r s  th e s e  consumers do n o t  have f u l l  

i n f o r m a t i o n  and f reedom o f  c h o i c e  c o n c e r n in g  th e  a l t e r n a t i v e  

c o n t a i n e r s  t o  pu rch a se  t h e i r  b eve rages  i n  and, i f  th e  

c o n t a i n e r  i s  r e t u r n a b l e ,  i n  b e in g  a b le  t o  r e t u r n  th e  b o t t l e .  

The e x i s t e n c e  and e x t e n t  o f  any l a c k  o f  consumer s o v e r e i g n t y  

i n  t h e  m a rke t  f o r  b eve ra ges  i n  t h e  v a r i o u s  c o n t a i n e r s  depends 

upon th e  f o l l o w i n g  f o u r  f a c t o r s : -

( i )  The a v a i l a b i l i t y  a t  t h e  v a r i o u s  r e t a i l  o u t l e t s

o f  beve ra ges  i n  th e  a l t e r n a t i v e  ty p e s  o f  
c o n t a i n e r s .

( i i )  The c o m p a r a t i v e  a d v e r t i s i n g  l e v e l s  f o r
beve rages  i n  r e t u r n a b l e s  and n o n - r e t u r n a b l e s .

( i i i )  The i n f o r m a t i o n  t h a t  t h e  consumer r e c e i v e s  when
he pu rch a s e s  a beve rage  i n  a r e t u r n a b l e  o r  

n o n - r e t u r n a b l e  c o n t a i n e r .  T h i s  w i l l  be
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a f f e c t e d  by th e  b o t t l e r s '  and r e t a i l e r s '  

c us to m ary  p r a c t i c e s  f o r  i d e n t i f y i n g  w h e th e r  a 
b o t t l e  i s  r e t u r n a b l e  o r  n o n - r e t u r n a b l e  and 

w h e th e r  o r  no t  th e  r e t a i l e r s  s e p a r a te  t h e  p r i c e  
o f  th e  be ve rage  as d i s t i n c t  f rom  th e  r e f u n d a b l e  

d e p o s i t  on th e  b o t t l e .
( i v )  Whether t h e r e  a re  any s i g n i f i c a n t  im p e d im e n ts  

f o r  consumers w a n t in g  t o  r e t u r n  b o t t l e s  t o  th e  
r e t a i l  o u t l e t s .

4 . 3 . 1 ( i i )  The e x i s t e n c e  o f  e x t e r n a l i t i e s

The im p o r ta n c e  o f  e x t e r n a l i t i e s  t o  a s o c i a l  

a p p r a i s a l  o f  beverage  c o n t a i n e r s  i s  e f f e c t i v e l y  h i g h l i g h t e d  

by th e  minimum c o s t  e x p r e s s io n s  f o r  t h e  c u r r e n t  p o s i t i o n  and 

th e  s o c i a l  op timum i n  th e  be ve ra ge  c o n t a i n e r  m a r k e t , g i v e n  

e a r l i e r  i n  e x p r e s s io n s  4 .3  and 4 . 4 ,  w h ich  a re  r e s t a t e d  b e lo w :

( I )  Minimum c o s t  e x p r e s s i o n  f o r  the  c u r r e n t  p r i v a t e  

mix o f  t h e  packaged be ve rage  m a rke t  between 
r e t u r n a b l e s  and n o n - r e t u r n a b l e s :  

m in im is e  (T lC ^ g g  + TIC%g) 4 . 5
( I I )  Minimum c o s t  e x p r e s s io n  f o r  t h e  s o c i a l  op t im um : 

m in im is e  (T lC ^ g g  + TEC^^g + TICgg + TECgg)

A com pa r iso n  o f  e x p r e s s i o n s  4 .5  and 4 . 6  shows t h a t  

th e  e x i s t e n c e  o f  any e x t e r n a l  c o s t s  o f  beve ra ge  c o n t a i n e r s  

( t h e  te rm s  TEC^gg, TECgg i n  e x p r e s s io n  4 . 6 )  w i l l  r e s u l t  

i n  a d i v e r g e n c e  between th e  c u r r e n t  p o s i t i o n  and s o c i a l  

optimum f o r  beve rage  c o n t a i n e r s .  The te rm s  TEC^^^ and 

TECgg r e l a t e  t o  th e  beverage  c o n t a i n e r  s y s te m s '  g e n e r a t i o n  

o f  e x t e r n a l  im p a c ts  wh ich  a re  u n p r i c e d  under  t h e  c u r r e n t  

m a rke t  mechanism. T h is  i n c l u d e s  th e  f o l l o w i n g  f i v e  a r e a s : -

( i )  The d i s p o s a l  o f  be ve ra ge  c o n t a i n e r s  i n  d o m e s t i c  
s o l i d  was te  (SW).
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( i i )  The d i s p o s a l  o f  beverage  c o n t a i n e r  as 

l i t t e r ^ ^  ^ ( L ) .
( i i i )  A i r  and w a te r  p o l l u t i o n  e m is s io n s  and s o l i d  waste  

g e n e r a te d  a t  th e  p ro c e s s  s ta g e s  f o r  the  

r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r  sys tems 
shown i n  f i g u r e s  4 .1  and 4 . 3  ( E P ) .

( i v )  P u b l i c  h e a l t h  and h y g ie n e  im p a c ts  a r i s i n g  from
th e  p re se n ce  o f  any c o n ta m in a n t s  i n  t h e  packaged 

b eve ra ge  and f rom th e  s t o r a g e  o f  t h e  beverage  
c o n t a i n e r s  a t  th e  r e t a i l  o u t l e t s  ( H ) .

( v )  The e n v i r o n m e n t a l  im p a c ts  r e s u l t i n g  from the  
t r a n s p o r t a t i o n  between th e  v a r i o u s  p ro ce ss  

s t a g e s .  I n  p a r t i c u l a r ,  t h e  u rban  t r a f f i c  
c o n g e s t i o n  caused by th e  d i s t r i b u t i o n  o f  th e  

b e ve ra ge  c o n t a i n e r s  t o  t h e  r e t a i l  o u t l e t s  ( U ) .

4 . 3 . 1 ( i i i )  The c o n s u m p t io n  o f  i n c o r r e c t l y  p r i c e d  f i n i t e  
r e s o u r c e s

C h a p te r  2 o u t l i n e d  a number o f  i m p e r f e c t i o n s  

r e l a t i n g  t o  th e  m a rk e t  f o r  f i n i t e  r e s o u r c e s  w h ich  c o u ld  

r e s u l t  i n  t h e  c u r r e n t  m a rke t  p r i c e  and d e p l e t i o n  r a t e  o f  

f i n i t e  r e s o u r c e s ,  such as en e rg y  (and pe rhaps  o t h e r  raw 

m a t e r i a l s ) ,  d i f f e r i n g  f rom th e  s o c i a l l y  o p t i m a l  l e v e l s .  

T h e r e f o r e ,  t h i s  t h i r d  c a t e g o r y  o f  m a rk e t  i m p e r f e c t i o n  s h o u ld  

i n c l u d e  t h e  ene rgy  (and pe rhaps  o t h e r  raw m a t e r i a l s )  t h a t  a re  

consumed a t  th e  v a r i o u s  p ro c e s s  s ta g e s  o f  t h e  a l t e r n a t i v e  

c o n t a i n e r  sys tems i d e n t i f i e d  i n  f i g u r e  4 . 1 .

(9 )  L i t t e r  i s  d e f i n e d  as m a t e r i a l  t h a t  i s  n o t  im m e d ia te l y  
p la c e d  i n  th e  r e c o g n i s e d  sys tem o f  waste d i s p o s a l  and 
c o l l e c t i o n  [ e . g . ,  t h e  h o u s e h o ld e r s '  d u s t b i n s  n o ted  i n
( i )  a b o v e ] .  T h is  m a t e r i a l  th e n  imposes e x t e r n a l  c o s t s  
i n  t h e  fo rm  o f  t h e  e x p e n d i t u r e  t h a t  l o c a l  a u t h o r i t i e s  
and p a rk s  d e p a r tm e n ts  have t o  i n c u r  t o  c o n t r o l  l i t t e r  
and, i f  t h e  l i t t e r  i s  n o t  p i c k e d  up ,  t h e n  i n  t h e  fo rm  o f  
th e  a e s t h e t i c  eye so re  and p u b l i c  n u is a n c e  r e s u l t i n g  f rom  
th e  l i t t e r  t h a t  i s  l e f t  on t h e  g round i n  p u b l i c  a r e a s .

-  154 -



However, i t  must be n o ted  t h a t  th e  be ve rage  i n d u s t r y  

does a t  p r e s e n t  pay f o r  en e rg y  and raw m a t e r i a l s  and t h a t  

th e s e  ene rgy  and raw m a t e r i a l s  c o s t s  a re  i n c l u d e d  i n  th e  

t o t a l  i n t e r n a l  c o s t s  o f  s u p p l y i n g  be ve ra ges  i n  th e

a l t e r n a t i v e  c o n t a i n e r s .  T h e r e f o r e ,  i n  a s o c i a l  a p p r a i s a l  o f  

beve rage  c o n t a i n e r s ,  th e  c o n s u m p t io n  o f  en e rg y  and raw 

m a t e r i a l s  s h o u ld  be w e ig h te d  by t h e  d i f f e r e n c e  between th e  

m a rk e t  p r i c e  c u r r e n t l y  p a id  by th e  beve rage  i n d u s t r y  f o r  

ene rg y  and raw m a t e r i a l s  (Pg) and t h e  l o n g - r u n  s o c i a l  

o p p o r t u n i t y  c o s t  o f  t h e  c u r r e n t  c o n s u m p t io n  o f  th e s e  f i n i t e  

r e s o u r c e s  ( X g ) .  The d i r e c t i o n  and im p o r ta n c e  o f  t h i s  

d i f f e r e n c e  (Xg -  P^) w i l l  depend upon t h e  n e t  e f f e c t  o f  

th e  v a r i o u s  m a rke t  i m p e r f e c t i o n s  i d e n t i f i e d  i n  c h a p t e r  2 .

These l a s t  two c a t e g o r i e s  o f  m a rk e t  i m p e r f e c t i o n  

a re  h i g h l i g h t e d  s c h e m a t i c a l l y  i n  f i g u r e  4 . 3 ,  wh ich  

d i s t i n g u i s h e s  between th e  i n t e r n a l  and th e  i n c o r r e c t l y  p r i c e d  

i n p u t s  and th e  e x t e r n a l  im p a c ts  o f  t h e  be ve ra ge  c o n t a i n e r  

s y s te m s .  The i n t e r n a l  f a c t o r s  appear  i n  f i g u r e  4 . 3  w i t h i n

th e  box made up by th e  dashed l i n e s  ( ------- ) .  The r e s o u r c e s

w h ich  m ig h t  be c o n s id e r e d  t o  be i n c o r r e c t l y  p r i c e d  appea r  

above th e  upper  dashed l i n e .  The e x t e r n a l  im p a c ts  o f  t h e  

beverage  c o n t a i n e r  sys tem s a re  shown be low th e  lo w e r  dashed

l i n e .

4 . 3 . 1 ( i v )  C r i t e r i a  f o r  t h e  c o n s i d e r a t i o n  o f  i n t e r v e n t i o n  i n
t h e  beve rage  c o n t a i n e r  m a rke t

T h e r e f o r e ,  t h e  q u e s t i o n  o f  w he th e r  th e  governm en t  

s h o u ld  c o n s i d e r  i n t e r v e n i n g  i n  th e  beverage  c o n t a i n e r  m a r k e t ,  

depends upon th e  f o l l o w i n g  c r i t e r i a : -
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( I )  I f  t h e r e  i s  any e v id e n c e  o f  t h e  f o u r  f a c t o r s ,
n o ted  e a r l i e r ,  r e s u l t i n g  i n  any l a c k  o f  consumer 

s o v e r e i g n t y  i n  th e  be ve ra g e  m a rk e t .
( I I )  The e x i s t e n c e  o f  any p o t e n t i a l l y  r e l e v a n t

e x t e r n a l  c o s t s  o f  b e ve ra ge  c o n t a i n e r s .  T h i s  
e n t a i l s  d e t e r m i n a t i o n  o f  th e  s i z e  and 

s i g n i f i c a n c e  o f : -
( i )  The d o m e s t i c  s o l i d  waste g e n e ra te d  by 

r e t u r n a b l e  and n o n - r e t u r n a b l e  be ve rage  
c o n t a i n e r s  (SWgg + ^W^gg).

( i i )  The im p a c ts  o f  t h e  r e t u r n a b l e  and

n o n - r e t u r n a b l e  b e ve ra ge  c o n t a i n e r s  t h a t  a re  
l i t t e r e d  (Lgg + L ^ g g ) .

( i i i )  The p o l l u t i o n  e m is s io n s  and i n d u s t r i a l  s o l i d  

waste  g e n e ra te d  by t h e  r e t u r n a b l e  and 
n o n - r e t u r n a b l e  beve rage  c o n t a i n e r  sys tem s 

(EPRB  ̂ EPwRg).
( i v )  The h y g ie n e  im p a c ts  o f  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  beve rage  c o n t a i n e r s

(^RB + ^N R g) .
( v )  The e n v i r o n m e n t a l  im p a c ts  r e s u l t i n g  f rom  th e  

t r a n s p o r t a t i o n  between th e  p ro c e s s  s ta g e s  o f  

th e  r e t u r n a b l e  and n o n - r e t u r n a b l e  beve ra ge  
c o n t a i n e r  s y s te m s .  I n  p a r t i c u l a r ,  th e  u rban 

t r a f f i c  c o n g e s t io n  caused by th e  
d i s t r i b u t i o n  o f  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  be ve ra g e  c o n t a i n e r s  t o  th e  
r e t a i l  o u t l e t s  (Ugg + U ^gg ) .

These c r i t e r i a  I I ( i ) - ( v )  above can be summarised i n  

th e  fo rm  o f  t h e  f o l l o w i n g  e x p r e s s io n  f o r  t h e  t o t a l  
e x t e r n a l  c o s t s  o f  beve rage  c o n t a i n e r s  ( T E C ) : -

TEC =^sw(SWRB + SW^RB) + ^NRB^ ' ^

+ A e p ^^Pr B + EP^RB) +^H^^RB + ^NRB^
+ ^ u (U R B  + U^gg)

where :  TEC r e p r e s e n t s  t h e  e x t e r n a l  c o s t s  o f  
beve rage  c o n t a i n e r s  

RB = R e tu r n a b le  b o t t l e
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NRB = N o n - r e t u r n a b l e  c o n t a i n e r
SW = D om es t ic  s o l i d  waste
L = L i t t e r
EP = A i r  and w a te r  p o l l u t i o n  e m is s io n s  and

i n d u s t r i a l  s o l i d  waste g e n e ra te d  
H = Hyg iene and p u b l i c  h e a l t h  im p a c ts
U = E n v i r o n m e n t a l  im p a c ts  o f  th e  beverage
y c o n t a i n e r  s y s te m s '  t r a n s p o r t  
/ \  = S o c i a l  v a l u a t i o n  o f  th e s e  e x t e r n a l i t i e s

( i ) - ( v )  above

( I I I )  The l e v e l  o f  t h e  r e t u r n a b l e  and n o n - r e t u r n a b l e  
beverage  c o n t a i n e r  s y s te m s '  r e q u i r e m e n t s  o f  

f i n i t e  r e s o u r c e s  f o r  w h ich  th e  lo n g - r u n .  s o c i a l  
o p p o r t u n i t y  c o s t  (X ^ )  d i f f e r s  f rom  t h e i r  

c u r r e n t  m a rk e t  p r i c e  ( P g ) .  T h is  can be 

p r e s e n te d  i n  th e  f o l l o w i n g  e x p r e s s io n  4 . 8 : -  

Ce = (Ag -  Pg) (Egg + E^Rg) 4 .8

where :

Cg r e p r e s e n t s  th e  e x t r a  s o c i a l  v a l u a t i o n
(above th e  m a rke t  p r i c e  p a id )  f o r  t h e
beve rage  c o n t a i n e r  s y s te m s '  
con su m p t io n  o f  f i n i t e  r e s o u r c e s  

Erb r e p r e s e n t s  th e  c o n s u m p t io n  o f  f i n i t e
r e s o u r c e s  ( e . g . ,  ene rgy  and raw 
m a t e r i a l s )  i n  th e  r e t u r n a b l e  
c o n t a i n e r  system f o r  beve rages  

Enrb r e p r e s e n t s  th e  c o n sum p t ion  o f  f i n i t e  
r e s o u r c e s  i n  t h e  n o n - r e t u r n a b l e  
c o n t a i n e r  system f o r  beverages  

P^ r e p r e s e n t s  t h e  m a rke t  p r i c e  c u r r e n t l y
p a id  f o r  t h e  f i n i t e  r e s o u r c e  

A g  r e p r e s e n t s  t h e  s o c i a l  o p p o r t u n i t y
c o s t  o f  t h e  c u r r e n t  c o n sum p t ion  o f  
th e  f i n i t e  r e s o u r c e

In  o r d e r  t o  d e te rm in e  t h e  d i r e c t i o n  i n  wh ich  th e  

governm en t  s h o u ld  be c o n s i d e r i n g  i n t e r v e n t i o n  ( i . e . ,  f a v o u r  

r e t u r n a b l e s  o r  n o n - r e t u r n a b l e s ) ,  i t  i s  f u r t h e r  n e c essa ry  t o  

examine t h r e e  i s s u e s .  F i r s t ,  w h e th e r  th e  l a c k  o f  consumer

s o v e r e i g n t y  a d v e r s e l y  a f f e c t s  consumers who want t o  pu rchase  

beve rages  i n  r e t u r n a b l e  o r  n o n - r e t u r n a b l e  c o n t a i n e r s .

Second, w h e th e r  t h e  r e t u r n a b l e  sys tem  g e n e ra te s  more o r  l e s s  

e x t e r n a l  c o s t s  th a n  t h e  n o n - r e t u r n a b l e  c o n t a i n e r  s y s te m s .
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T h is  e n t a i l s  a r a n k i n g  o f  th e  a l t e r n a t i v e  c o n t a i n e r  sys tems 

i n  te rm s  o f  each o f  t h e  e x t e r n a l  c o s t  c a t e g o r i e s  I I ( i ) - ( v )  

i d e n t i f i e d  above.  T h i r d ,  w h e th e r  th e  r e t u r n a b l e  sys tem

r e q u i r e s  more o r  l e s s  ene rg y  and raw m a t e r i a l s  tha n  th e  

n o n - r e t u r n a b l e  s y s te m s .  Fo r  t h r e e  o f  th e  c a t e g o r i e s  o f

e x t e r n a l  c o s t s  ( s o l i d  w a s te ,  l i t t e r ,  w a te r  and a i r  p o l l u t i o n )  

and f o r  th e  c o n s u m p t io n  o f  ene rgy  and raw m a t e r i a l s ,  i t  i s  

w o r t h w h i l e  t o  i d e n t i f y  s e p a r a t e l y  t h e  r e t u r n a b l e  s y s t e m 's  

e x t e r n a l  c o s t s  and en e rg y  and raw m a t e r i a l  r e q u i r e m e n t s  t h a t  

a r i s e  from th e  p r o d u c t i o n  and d i s p o s a l  o f  t h e  r e t u r n a b l e  

b o t t l e  and hence w h ich  a re  a f f e c t e d  by t h e  r e - u s e  o f  t h i s

b o t t l e .  T h i s  s e p a r a t i o n  i s  p r e s e n te d  i n  e x p r e s s io n s  4 . 9 - 4 . 1 2  

b e lo w ,  w h ich  show t h a t  t h e  r a n k i n g  f o r  th e s e  a s p e c ts  depends 

upon w h e t h e r : -

SWrb ^  SWuRB 4 . 9
nr
^RB ^  *-NRB 4 .1 0

EPRB + \  EPwRB 4 .1 1

where t h e  i te m s  i n  e x p r e s s io n s  4 . 9 - 4 . 1 2  a re  as d e f i n e d  
e a r l i e r  i n  e x p r e s s io n s  4 . 1  and 4 . 7 .

E x p r e s s io n s  4 . 9 - 4 . 1 2  h i g h l i g h t  t h e  im p o r ta n c e  o f  t h e  
t r i p p a g e  a c h ie v e d  by t h e  r e t u r n a b l e  b o t t l e  .

4 . 3 . 2  P o l i c y  e v a l u a t i o n

4 . 3 . 2 ( i )  A l t e r n a t i v e  p o l i c v  measures

The l e g i s l a t i o n ,  d i r e c t i v e s  and p o l i c i e s  c o n c e r n in g

c a r b o n a te d  be ve rage  c o n t a i n e r s  t h a t  have been p ro m u lg a te d  i n
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v a r i o u s  c o u n t r i e s  a re  o u t l i n e d  i n  A ppend ix  I . T h is  su rv e y  o f  

i n t e r n a t i o n a l  l e g i s l a t i o n s  r e v e a l s  t h a t  t h e r e  a re  a number o f  

a l t e r n a t i v e  p o l i c y  measures r e l a t i n g  t o  th e  beverage

c o n t a i n e r  i s s u e .  The t h r e e  main c a t e g o r i e s  o f  t h e  p r i n c i p a l  

p o l i c y  o p t i o n s  a re  l i s t e d  b e l o w : -

( I ) No a c t i o n  by th e  governm en t

( I I )  A ' V o l u n t a r y '  ag reem ent  between th e
government and th e  be ve ra ge  i n d u s t r y  (can and 
b o t t l e  m a n u f a c t u r e r s ,  b o t t l e r s  and r e t a i l e r s )  

t h a t  t h e  beve ra ge  i n d u s t r y  w i l l  i t s e l f  
u n d e r ta k e  measures t o  a t t a i n  c e r t a i n  

s p e c i f i e d  o b j e c t i v e s  such a s : -
(a )  The l e v e l  o f  beve rage  c o n t a i n e r s  d is p o s e d  

i n  d o m e s t ic  was te  s h o u ld  n o t  i n c r e a s e  o r  
s h o u ld  d e c re a s e  by a c e r t a i n  amount.

(b )  The r e c y c l i n g  o f  g la s s  and m e ta l  cans 
s h o u ld  i n c r e a s e  t o  re ach  a c e r t a i n  t a r g e t .

( c )  The p e r fo rm a n c e  o f  an e f f e c t i v e  l i t t e r  
c o n t r o l  programme.

(d )  L i m i t s  on t h e  amount o f  be ve ra ges  s o ld  i n  
n o n - r e t u r n a b l e s .

(e )  Im provemen ts  i n  t h e  d e s ig n  and w e ig h t  o f  
beverage  c o n t a i n e r s .

( f )  Im provem en ts  i n  t h e  r e t u r n a b l e  sys tem b y : -
p r o m o t io n  o f  s t a n d a r d i s a t i o n  

i n c r e a s i n g  t r i p p a g e
p r o v i s i o n  o f  (more)  i n f o r m a t i o n  f o r  th e  

consumers on:  w h ic h  b o t t l e s  a re
r e t u r n a b l e  w i t h  r e f u n d a b le  d e p o s i t s ;  

where t h e  consumers can buy beve rages  
i n  r e t u r n a b l e  b o t t l e s ;  and where th e y  

can r e t u r n  t h e  empty b o t t l e s  
measures t o  make i t  e a s i e r  f o r  

consumers t o  r e t u r n  b o t t l e s .
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( I l l )  Government i n t e r v e n t i o n  i n  th e  m a rke t  f o r

packaged b e v e r a g e s . Such measures i n c l u d e
(a )  Bans on th e  use o f  c e r t a i n  t y p e s  o f  non-  

r e t u r n a b l e  c o n t a i n e r s  f o r  c a r b o n a te d  
b e v e r a g e s .

(b )  The m anda to ry  i m p o s i t i o n  o f  r e f u n d a b le  
minimum d e p o s i t s  on beverage  c o n t a i n e r s .

( c )  A v a r i a n t  o f  (b )  above ,  i s  th e  l e g i s l a t i o n  
i n  M ic h ig a n  (USA) w h ich  r e q u i r e s  t h a t  a 

m anda to ry  d e p o s i t  o f  lOd be p u t  on a l l  
c a r b o n a te d  beve rage  c o n t a i n e r s  b u t  t h a t  a 

lo w e r  minimum d e p o s i t  o f  5d s h o u ld  be 
p la c e d  on ' c e r t i f i e d '  s t a n d a r d  r e t u r n a b l e  

be ve rage  c o n t a i n e r s  w h ich  can be re -u s e d  
by more tha n  one b o t t l e r .

(d )  S t a n d a r d i s a t i o n  o f  b o t t l e  s i z e  and shape.
(e )  M anda to ry  a v a i l a b i l i t y  p r o v i s i o n s  

r e q u i r i n g  t h a t  r e t a i l e r s  g i v e  e q u a l  s h e l f  
space and c h o i c e  f o r  th e  consumer between 

r e t u r n a b l e s  and n o n - r e t u r n a b l e s .
( f )  M anda to ry  a c c e p ta n c e  p r o v i s i o n s  s p e c i f y i n g  

t h a t  t h e  r e t a i l e r  must a c c e p t  and r e f u n d  
th e  d e p o s i t  on any r e t u r n e d  empty 

c o n t a i n e r  o f  t h e  same t y p e ,  b rand  and s i z e  
as th o s e  s o ld  by h im .

(g )  The m anda to ry  i d e n t i f i c a t i o n  on th e  b o t t l e  
o r  i t s  l a b e l  t h a t  i t  i s  r e t u r n a b l e  f o r  a

s p e c i f i e d  d e p o s i t  r e f u n d .
( h )  The l e v y i n g  o f  a h i g h  t a x  on 

n o n - r e t u r n a b l e s .
( i )  A low ' l i t t e r '  t a x  on m a jo r  i t e m s  o f  

l i t t e r  t o  f i n a n c e  an a n t i - l i t t e r  
cam pa ig n .  Such a t a x  was i n t r o d u c e d  i n  

th e  S t a t e  o f  W ash ing ton  (USA).  Beverage 
c o n t a i n e r s  were i n c l u d e d  w i t h i n  t h e  scope 

o f  t h i s  t a x .
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( j )  A p r o d u c t  cha rge  on p a c k a g in g  i t e m s ,

i n c l u d i n g  be ve ra ge  c o n t a i n e r s ,  t o  c o v e r  
t h e i r  ' e x t e r n a l '  waste  c o l l e c t i o n  and 

d i s p o s a l  c o s t s .

( k )  The ' b o t t l e  b i l l '  l e g i s l a t i o n  o r i g i n a l l y  
passed i n  Oregon,  and s u b s e q u e n t l y  i n  

o t h e r  Amer ican  S t a t e s ,  w h ich  bans m e ta l  
beve rage  cans w i t h  d e ta c h a b le  r i n g  p u l l s  

[measure  (a )  ab ove ]  and combines th e  
l e v y i n g  o f  m anda to ry  d e p o s i t s  on c e r t i f i e d  

and n o n - c e r t i f i e d  be ve ra ge  c o n t a i n e r s  
[measure  ( c ) ] ,  w i t h  m anda to ry  r e t a i l e r  

a c c e p ta n c e  p r o v i s i o n s  [measure  ( f ) ] ,  and a 
m anda to ry  i d e n t i f i c a t i o n  o f  th e  r e f u n d  

v a lu e  o f  t h e  b o t t l e  [measure  ( g ) ] .
( 1 )  O th e r  c o m b in a t i o n s  o f  th e  measures ( a ) - ( k )  

above have a l s o  been adop ted  i n  v a r i o u s  
c o u n t r i e s ,  p r o v i n c e s  o r  s t a t e s .

In  r e l a t i o n  t o  th e  U . K . ,  t h e  c u r r e n t  p o s i t i o n  i s  

t h a t  a r e c e n t  r e p o r t  by th e  Waste Management A d v i s o r y  C o u n c i l  

[WMAC ( 1 9 8 0 ) ]  recommended t h a t  t h e  governm en t  s h o u ld  n o t  

i n t e r v e n e  i n  t h e  packaged beve rage  m a rke t  t o  im p le m en t  

measures a g a i n s t  n o n - r e t u r n a b l e s .  I n s t e a d ,  WMAC p r i n c i p a l l y  

recommends t h a t  v a r i o u s  t y p e  I I  v o l u n t a r y  measures s h o u ld  be 

u n d e r ta k e n  by th e  be ve rage  i n d u s t r y .  Thus WMAC (1980 ,  p . 7)  

recommends t h a t :

The r e c y c l i n g  o f  b e ve ra ge  c o n t a i n e r s  s h o u ld  be 
i n c r e a s e d ,  where t h i s / v i a b l e  [measure  1 1 (b )  5>
a b o v e ] .  ^

The beve rage  i n d u s t r y  s h o u ld  endeavour  t o  
im p ro v e  th e  e x i s t i n g  r e t u r n a b l e  system by 

u n d e r t a k i n g  a c o n t i n u o u s  campaign t o  r a i s e  
t r i p p a g e  and by a g r e e in g  on a g r e a t e r  deg re e  o f  

s t a n d a r d i s a t i o n  [measure  1 1 ( f ) ] .
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The b o t t l e r s  s h o u ld  c o l l a b o r a t e  w i t h  the  

r e t a i l e r s  t o  e nsu re  t h a t  th e  consumer i s  
i n f o r m e d  t h a t  t h e  p r i c e  o f  a c a r b o n a te d  beverage 

i n  a r e t u r n a b l e  i n c l u d e s  a ( r e f u n d a b l e )  d e p o s i t  
[measure  1 1 ( f ) ] .
A l l  r e t u r n a b l e  b o t t l e s  s h o u ld  bear  a c l e a r  
i n d i c a t i o n  o f  r e t u r n a b i l i t y  [measure  1 1 1 ( g ) ]

In  c o n t r a s t ;  F r i e n d s  o f  t h e  E a r t h  i n  t h e i r  m i n o r i t y

r e p o r t  [ C a w d e l l  (1 980 ,  p . 2 0 ) ]  recommend t h a t  th e  f o l l o w i n g

i n t e r v e n t i o n  measures s h o u ld  be u n d e r ta k e n  by th e  g o ve rn m e n t :

M anda to ry  d e p o s i t s  s h o u ld  be imposed on a l l  

r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r s  f o r  
c a r b o n a te d  b e v e ra g e s ,  w i t h  a lo w e r  d e p o s i t  b e in g  

p e r m i t t e d  f o r  c e r t i f i e d  s t a n d a r d  b o t t l e s  t h a t  can 
be r e - u s e d  by more th a n  one f i l l e r  and whose 

n a t i o n a l  r e t a i l  s a le s  a r e  g r e a t e r  th a n  5 m i l l i o n  
u n i t s  [measure  I I I ( c )  a b o v e ] .

R e t a i l e r s  s h o u ld  be r e q u i r e d  t o  a c c e p t  back a l l  
c o n t a i n e r s  o f  th e  t y p e ,  s i z e  and b rand  s o ld  by 

them and t o  a c c e p t  back any s ta n d a r d  c o n t a i n e r  
s to c k e d  (up t o  some l i m i t  p e r  cu s to m e r  p e r  day) 
[measure  1 1 1 ( f ) ] .

4 . 3 . 2 . ( i i )  C r i t e r i a  f o r  p o l i c y  e v a l u a t i o n

In  t h e  l i g h t  o f  t h e  many a l t e r n a t i v e  p o l i c y  

o p t i o n s  and the se  c o n t r a s t i n g  re com m enda t ions  t h a t  have been 

made f o r  t h e  U . K . ,  i t  i s  e s s e n t i a l  t o  e s t a b l i s h  some d e f i n i t e  

c r i t e r i a  f o r  th e  e v a l u a t i o n  and s e l e c t i o n  o f  t h e  ' b e s t '  

p o l i c y  m e a s u re (s )  f o r  t h e  U .K .  T h i s  t h e s i s  c o n c e n t r a t e s  h e re  

on h i g h l i g h t i n g  th e  m a jo r  p o i n t s  and p r i n c i p l e s  c o n c e r n in g  

th e  c r i t e r i a  f o r  t h e  s e l e c t i o n  o f  t h e  optimum p o l i c y .  T h i s  

i s  d e s ig n e d  t o  i d e n t i f y  th e  v a r i o u s  im p a c t  i t e m s  t h a t  need t o  

be c o n s id e r e d  i n  th e  s e l e c t i o n  o f  t h e  ' b e s t '  p o l i c y  measure ,  

and t o  d e m o n s t ra te  how t o  p r e s e n t  i n f o r m a t i o n  on th e  l e v e l
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and s i g n i f i c a n c e  o f  the se  im p a c t  i t e m s  so as t o  ensure  t h a t  

d o u b le  c o u n t i n g  o r  o m is s io n s  do n o t  o c c u r .  More d e t a i l e d  

i n f o r m a t i o n  on th e s e  c r i t e r i a  i s  g i v e n  i n  OECD (1978 ,  

s e c t i o n  5 A ) .

The o b j e c t i v e  o f  t h i s  p o l i c y  e v a l u a t i o n  p ro c e s s  

s h o u ld  be t o  d e te r m in e  t h a t  p o l i c y  measure w h ich  y i e l d s  t h e  

g r e a t e s t  l e v e l  o f  s o c i a l  w e l f a r e .  C ha p te r  2 showed t h a t ,  i n  

o r d e r  t o  a c h ie v e  t h i s  o b j e c t i v e ,  i t  i s  ne cessa ry  t o  t a k e  i n t o  

a c c o u n t  th e  e n v i r o n m e n t a l  im p a c ts  and th e  economic im p a c ts  o f  

t h e  v a r i o u s  p o l i c y  o p t i o n s .

(A )  E n v i r o n m e n ta l  im p a c ts

(1 )  The e x t e r n a l  c o s t s  o f  beverage  c o n t a i n e r s

The e n v i r o n m e n t a l  im p a c ts  o f  a p o l i c y  i n c l u d e

any changes i n  t h e  l e v e l  o f  t h e  f o l l o w i n g  e x t e r n a l  c o s t s  o f

beverage  c o n t a i n e r s : -

( i )  G e n e ra t io n  o f  d o m e s t ic  s o l i d  waste
( i i )  L i t t e r

( i i i )  A i r  and w a te r  p o l u t i o n  e m is s io n s  and 
i n d u s t r i a l  s o l i d  wastes

( i v )  Hyg iene and p u b l i c  h e a l t h  im p a c ts
( v )  E n v i r o n m e n ta l  im p a c ts  o f  t r a n s p o r t a t i o n .

In  p a r t i c u l a r ,  u rban  t r a f f i c  c o n g e s t io n

(2 )  The c o n s e r v a t i o n  o f  r e s o u r c e s

The e n v i r o n m e n t a l  im p a c ts  o f  a p o l i c y  measure 

a l s o  i n c l u d e  i t s  im p a c t  on th e  beve rage  c o n t a i n e r  s y s te m s ’ 

c o n sum p t io n  o f  f i n i t e  r e s o u r c e s  ( e . g .  energy  and raw 

m a t e r i a l s ) ,  t h e  c u r r e n t  p r i c e s  and c on sum p t ion  l e v e l s  o f  

w h ich  a re  c o n s id e r e d  t o  be i n c o r r e c t .

(B) Economic im p a c ts

The economic im p a c ts  o f  a beverage  c o n t a i n e r  p o l i c y  

c o m p r is e  th e  im p a c ts  o f  t h e  p o l i c y  on th e  beverage  i n d u s t r y ,
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b eve ra ge  consumers and the  gove rnm en t  s e c t o r .  The p o l i c y  

measure may a f f e c t  t h e  o p e r a t i o n s ,  employment and i n v e s tm e n t  

l e v e l s  o f  th e  v a r i o u s  s e c t o r s  i n v o l v e d  i n  th e  p ro c e s s  s ta g e s  

o f  t h e  beve rage  c o n t a i n e r  sys tems ( i . e . ,  b o t t l e  and can 

m a n u f a c t u r e r s ,  b re w e rs  and b o t t l e r s ,  d i s t r i b u t o r s  and 

r e t a i l e r s ) .  Such im p a c ts  wou ld  r e s u l t  i n  changes i n  th e  

t o t a l  i n t e r n a l  c o s t s  o f  s u p p l y i n g  th e  consumer w i t h  beve rages  

i n  t h e  a l t e r n a t i v e  r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r s .  

To t h e  e x t e n t  t h a t  t h i s  r e s u l t s  i n  changes i n  th e  p r i c e  o f  

b e v e ra ge s  f o r  t h e  consumer,  t h e  p o l i c y ' s  im p a c t  on th e  p r i c e  

o f  be ve ra ges  i n  th e  a l t e r n a t i v e  c o n t a i n e r s  can t h e r e f o r e  be 

an e f f e c t i v e  and u s e f u l  summary measure o f  t h e  economic 

im p a c t  o f  th e  p o l i c y .  C o n s e q u e n t l y ,  changes i n  t h e  p r i c e  o f  

packaged beve ra ges  have been used as a summary i n d i c a t o r  i n  

r e c e n t  s t u d i e s  on t h e  economic  im p a c t  o f  beve rage  c o n t a i n e r  

p o l i c i e s  [ e . g . ,  see M a ry land  D ep a r tm en t  o f  Economic and 

Community Deve lopment  ( 1 9 7 6 ) ] .

However,  t h e r e  a re  a number o f  f a c t o r s  wh ich  c o u ld  

r e s u l t  i n  t h i s  measure f a i l i n g  t o  c a p t u r e  ( f u l l y )  c e r t a i n  

im p a c ts  o f  t h e  p o l i c i e s .  T h e r e f o r e ,  i t  i s  a l s o  n e c e s s a ry  t o  

t a k e  th e s e  f a c t o r s  i n t o  a c c o u n t .

Consumer c o n v e n ie n c e  and c h o ic e

In  a d d i t i o n  t o  changes i n  t h e  p r i c e  o f  packaged 

b e v e ra g e s ,  th e  consumer w i l l  be a f f e c t e d  by th e  c o n v e n ie n c e  

w i t h  w h ich  h e /s h e  i s  a b le  t o  pu rch a se  beve rages  i n  th e  

v a r i o u s  c o n t a i n e r s  and the n  d i s p o s e  o f  o r  r e t u r n  the  

c o n t a i n e r .  As f a r  as d i s p o s a l  i s  c o n c e rn e d ,  i t  i s  f r e q u e n t l y  

more c o n v e n ie n t  f o r  consumers t o  pu rc h a s e  n o n - r e t u r n a b l e s
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r a t h e r  th a n  t o  pu rchase  r e t u r n a b l e s  and th e n  r e t u r n  th e  

b o t t l e .  T h e r e f o r e ,  i t  i s  n e c e s s a ry  t o  t a k e  i n t o  a c c o u n t  th e  

p o l i c y ' s  im p a c ts  on th e  c o n ve n ie nce  b e n e f i t s  consumers o b t a i n  

f rom p u r c h a s in g  beverages  i n  n o n - r e t u r n a b l e s .  L i k e - w i s e ,  i t  

i s  a l s o  n e c essa ry  t o  ta k e  a c c o u n t  o f  th e  p o l i c y ' s  im p a c t  on 

th e  i n c o n v e n ie n c e  f o r  th e  consumer o f  r e t u r n i n g  b o t t l e s  to  

t h e  r e t a i l  o u t l e t s .  Consumers ' w e l f a r e  w i l l  a l s o  be a f f e c t e d  

by t h e  p o l i c y ' s  im p a c ts  on o t h e r  a s p e c ts  a f f e c t i n g  consumer 

s o v e r e i g n t y ,  such as th e  p r o v i s i o n  o f  i n f o r m a t i o n  and 

c on sum ers '  f reedom o f  c h o i c e .  T h is  l a t t e r  a s p e c t  w i l l  be 

i n f l u e n c e d  by th e  p o l i c y ' s  e f f e c t  upon th e  a v a i l a b i l i t y  a t  

th e  r e t a i l  o u t l e t  o f  beverages  i n  t h e  d e s i r e d  c o n t a i n e r  s i z e s  

and t y p e s .

P r i c e  c o n t r o l s

The e x i s t e n c e  o f  any government  p r i c e  c o n t r o l s  may 

mean t h a t  t h e  beverage  i n d u s t r y  i s  n o t  a b le  t o  pass any 

i n c r e a s e s  i n  i n t e r n a l  c o s t s  on t o  t h e  consumer i n  th e  fo rm o f  

i n c r e a s e d  p r i c e s .  T h is  means t h a t  i t  w i l l  a l s o  be nece ssa ry  

t o  assess  th e  p o l i c y ' s  im p a c ts  on th e  p r o f i t  l e v e l s  o f  th e  

be ve rage  i n d u s t r y .  A l t e r n a t i v e l y  i t  may be s i m p l e r  t o  assess  

t h e  economic im p a c ts  o f  th e  p o l i c y  i n  te rm s  o f  i t s  e f f e c t  on 

th e  t o t a l  i n t e r n a l  c o s t s  o f  packaged beve rages  ( T I C ) ,  w h ich  

a re  shown i n  e x p r e s s io n  4 .1 3  b e l o w : -

TIC = TlC^pg + ICRB 4.13

T

I f  th e  p o l i c y  r e s u l t e d  i n  a l o w e r i n g  i n  th e  t o t a l  

i n t e r n a l  c o s t s ,  and hence p o s s i b l y  p r i c e s ,  o f  s u p p l y i n g  th e  

consumer w i t h  packaged b e v e ra g e s ,  th e n  t h i s  would  c o n s t i t u t e
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an economic  b e n e f i t  o f  t h e  p o l i c y  and,  v i c e  v e r s a ,  an 

i n c r e a s e  i n  t h e  t o t a l  i n t e r n a l  c o s t s  wou ld  c o n s t i t u t e  an 

economic  c o s t  o f  t h e  p o l i c y .

Employment o f  l a b o u r

The l a b o u r  c o s t s  i n c u r r e d  by t h e  beve ra ge  i n d u s t r y  

a re  i n c l u d e d  as one o f  th e  c o s t  i t e m s  i n  th e  t o t a l  i n t e r n a l  

c o s t s  f u n c t i o n  g i v e n  above i n  e x p r e s s io n  4 . 1 3 .  However,  i n  a 

s o c i a l  a p p r a i s a l ,  th e  employment o f  l a b o u r  s h o u ld  be 

w e ig h t e d ,  n o t  by t h e  wage r a t e s  a c t u a l l y  p a id  as a p p l i e d  i n  

th e  i n t e r n a l  c o s t s  f u n c t i o n  above,  b u t  by i t s  shadow wage

T h i s  shadow wage r a t e  i s  t h e  o p p o r t u n i t y  c o s t  t o  

s o c i e t y  o f  e m p lo y in g  t h e  l a b o u r  i n  t h a t  j o b  i n s t e a d  o f  i t s  

b e s t  a l t e r n a t i v e  j o b .  The h ig h  l e v e l s  o f  unemployment 

c u r r e n t l y  e x p e r ie n c e d  i n  many p a r t s  o f  th e  c o u n t r y  by many 

c a t e g o r i e s  o f  l a b o u r  ( e s p e c i a l l y  u n s k i l l e d  l a b o u r )  mean t h a t  

t h e r e  may be few a l t e r n a t i v e  j o b s  a v a i l a b l e  so t h a t  th e  

shadow wage r a t e  i s  lo w .  On a c c o u n t  o f  s o c i a l  c o n s i d e r a t i o n s  

and i m p e r f e c t i o n s  i n  th e  l a b o u r  m a r k e t ,  h ow eve r ,  t h i s  shadow 

wage r a t e  c o u ld  be l e s s  th a n  t h e  wage r a t e  a c t u a l l y  p a id  f o r  

th e se  c a t e g o r i e s  o f  l a b o u r T h e r e f o r e ,  s o c i a l  b e n e f i t s  

w ou ld  a c c ru e  f rom an i n c r e a s e  i n  th e  employment o p p o r t u n i t i e s  

f o r  th e s e  c a t e g o r i e s  o f  l a b o u r .  Recent  government  measures 

t o  i n c r e a s e  employment o p p o r t u n i t i e s ,  such as th e  a c t i v i t i e s  

o f  t h e  Manpower S e r v i c e s  Commiss ion,  t h e  Job C r e a t i o n

(1 0 )  A more e l a b o r a t e  d i s c u s s i o n  o f  t h i s  m a t t e r  i s  g i v e n  i n  
Mishan ( 1 9 7 5 ) .

(11 )  There  may a l s o  be some i n s t a n c e s  w he re ,  on a c c o u n t  o f  
t h e  e f f e c t  o f  incomes p o l i c i e s  and r i g i d i t i e s  i n  the  
l a b o u r  m a rk e t ,  t h e  shadow wage f o r  a s p e c i f i c  c a te g o r y  
( e . g . ,  s k i l l e d  l a b o u r )  may exceed i t s  a c t u a l  wage r a t e .
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Programme and th e  T r a i n i n g  O p p o r t u n i t i e s  P lacem ent  Scheme, 

g i v e  some s u p p o r t  t o  t h i s  v ie w .  I t  i s  t h e r e f o r e  n e c e s s a ry  t o  

a s c e r t a i n  th e  p o l i c y ' s  im p a c ts  on th e  employment l e v e l s  f o r  

t h e  v a r i o u s  c a t e g o r i e s  o f  l a b o u r  i n  t h e  be ve rage  i n d u s t r y .  

These changes i n  employment l e v e l s  s h o u ld  then  be w e ig h te d  i n  

t h e  s o c i a l  a p p r a i s a l  by th e  d i f f e r e n c e  between t h e  shadow 

wage and th e  wage r a t e  a c t u a l l y  p a id  by th e  i n d u s t r y  f o r  th e  

v a r i o u s  c a t e g o r i e s  o f  l a b o u r  so t h a t  t h e  a p p r a i s a l  can g i v e  

an i n d i c a t i o n  o f  th e  s o c i a l  c o s t s  and b e n e f i t s  o f  the  

employment im p a c ts  o f  a p o l i c y  measure .

C a p i t a l  o b s o le s c e n c e  and i n v e s tm e n t

The p o l i c y  may r e s u l t  i n  t h e  o b s o le s c e n c e  o f  c e r t a i n  

c a p i t a l  equ ipm en t  ( e . g . ,  f i l l i n g  l i n e s ) .  T h i s  would  n o t  show 

up i n  th e  c o s t  and p r i c e  changes i f  th e  beve rage  p r o d u c e rs  

a d o p t  t h e  economic p r i n c i p l e  t h a t  'b ye gones  a re  b y e g o n e s ' .  

Thus,  a l t h o u g h  a p r o d u c e r  w ou ld  a t t e m p t  t o  r a i s e  p r i c e s  and 

hence i n c r e a s e  h i s  revenue  so as t o  ea rn  an adequa te  r e t u r n  

on any a d d i t i o n a l  new i n v e s t m e n t ,  he wou ld  n o t  do so f o r  

o b s o le s c e n t  eq u ipm en t  wh ich  s h o u ld  be w r i t t e n  o f f  as an 

i r r e t r i e v a b l e  c a p i t a l  l o s s .  T h e r e f o r e ,  i n  th e  s o c i a l  

a p p r a i s a l ,  any c a p i t a l  equ ipm en t  r e n d e re d  o b s o le t e  as a 

r e s u l t  o f  t h e  p o l i c y  measure s h o u ld  be i n c l u d e d  as an 

a d d i t i o n a l  i t e m  and s h o u ld  be v a lu e d  a t  t h e  ( s o c i a l )  

p r o d u c t i v i t y  o f  t h i s  e q u ip m en t  i n  th e  absence o f  th e  p o l i c y  

l e s s  any re venue  th e  beve rage  p r o d u c e r  o b ta in e d  from th e  s a le  

o f  t h i s  e q u ip m e n t .  OECD (1 9 7 8 )  a l s o  r e p o r t s  t h a t  i t  has been 

sug ge s te d  t h a t  t h e  im p a c ts  upon th e  be ve rage  i n d u s t r y ' s
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i n v e s t m e n t  l e v e l s  and, hence ,  c a p i t a l  r e s o u r c e s  may be o f  

such im p o r ta n c e  t h a t  th e y  m e r i t  s p e c i a l  a s s e s s m e n t .  However,  

i t  i s  i m p o r t a n t  t o  n o te  t h a t  a f i r m ' s  i n v e s t m e n t s  a re  a l r e a d y  

i n c l u d e d  i n  th e  f i r m ' s  c a l c u l a t i o n s  o f  i t s  t o t a l  i n t e r n a l  

c o s t s  ( e . g . ,  by d e p r e c i a t i o n ,  i n t e r e s t  c h a rg e s ,  e t c . ) .  

T h e r e f o r e ,  t o  a v o id  d o u b le  c o u n t i n g ,  th e  i n v e s t m e n t  im p a c ts  

s h o u ld  o n l y  be i n c l u d e d  as a s u p p le m e n ta ry  i t e m  i n  t h e  

economic  im p a c t  s ta t e m e n t  where t h i s  im p o r ta n c e  o r  s o c i a l  

v a l u a t i o n  o f  th e s e  i n v e s tm e n ts  exceeds th e  a l l o w a n c e  t h a t  has 

a l r e a d y  been made i n  th e  c a l c u l a t i o n  o f  th e  beverage  

i n d u s t r y ' s  t o t a l  i n t e r n a l  c o s t s .  M o re o v e r ,  i n  t h e  s o c i a l  

e v a l u a t i o n  o f  p o l i c i e s ,  t h e  im p a c ts  o f  a p o l i c y  upon a f i r m ' s  

i n v e s t m e n t  s h o u ld  o n l y  be w e ig h te d  by t h i s  excess  o f  t h e  

s o c i a l  v a l u a t i o n  o f  t h e  i n v e s t m e n t  r e q u i r e m e n t s  o v e r  th e  

a l l o w a n c e  f o r  t h e  c o s t s  o f  t h i s  i n v e s t m e n t  w h ich  has a l r e a d y  

been made by th e  beve ra ge  i n d u s t r y .

O th e r  f a c t o r s

O th e r  f a c t o r s  t h a t  need t o  be ta k e n  i n t o  a c c o u n t  

i n c l u d e  th e  im p a c ts  o f  t h e  p o l i c y  upon th e  c o m p e t i t i v e  

s t r u c t u r e  o f  t h e  beve rage  i n d u s t r y ,  t h e  d i s t r i b u t i o n  o f  

incom e,  th e  b a la n c e  o f  paym en ts ,  th e  i n t e r n a t i o n a l  t r a d e  

i m p l i c a t i o n s  o f  t h e  p o l i c y  and th e  im p a c ts  on t h e  governm en t  

s e c t o r .  T h is  l a t t e r  f a c t o r  i n c l u d e s  th e  a d m i n i s t r a t i v e  

f e a s i b i l i t y  and c o s t s  o f  im p le m e n t in g  t h e  p o l i c y  and th e  

im p a c ts  upon governm en t  re ve nu e s  and e x p e n d i t u r e s .  F u r t h e r  

i n f o r m a t i o n  on th e s e  o t h e r  f a c t o r s  i s  g i v e n  i n  th e  OECO 

r e p o r t  [OECO ( 1 9 7 8 ) ] .
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The c r i t e r i a  fo r  the e v a lu a t io n  o f  the var ious

p o l i c y  o p t i o n s  can th u s  be summarised as i n c l u d i n g  th e

im p a c ts  o f  th e  p o l i c y  u p o n : -

( i )  The e x t e r n a l  c o s t s  o f  beverage c o n t a i n e r s ,  wh ich  

a re  shown i n  e x p r e s s io n  4 .1 4  below 

TEC = ^  ^NRB^ 4 .1 4

T T

+ X e p (EPrb + EPpg + EP^gg)

^H^^RB ^NRB^  ̂ ^U^^RB ^NRB^
( i i )  The c o n s e r v a t i o n  o f  r e s o u r c e s  wh ich  i s

r e p r e s e n te d  by e x p r e s s io n  4 .1 5 ,  b e l o w : -

T

( i i i )  The t o t a l  i n t e r n a l  c o s t s  o f  s u p p l y i n g  t h e

consumer w i t h  packaged b e v e ra g e s ,  wh ich  a re  
r e p r e s e n t e d  b y : -

TIC = TIC^RQ + ICRB I^RB

T 4 .1 6
( i v )  Employment l e v e l s  i n  t h e  beverage  and r e l a t e d  

i n d u s t r i e s  wh ich  s h o u ld  be r e p r e s e n te d  b y : -

jT i Lempl^(W^ -  W^)J 4 .1 7

where :
i  = i t h  c a te g o r y  o f  l a b o u r

n = No. o f  c a t e g o r i e s  o f  l a b o u r

e m p l i  = th e  p o l i c y ' s  im p a c ts  on th e
employment l e v e l s  f o r  th e  i t h  
c a t e g o r y  o f  l a b o u r  i n  th e  beverage  
i n d u s t r y .

= th e  shadow wage f o r  t h e  i t h  
c a t e g o r y  o f  l a b o u r .

= wage r a t e  p a id  b y . t h e  beverage  
i n d u s t r y  f o r  th e  1 th  c a te g o r y  
o f  l a b o u r .
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( v )  C a p i t a l  ob s o le s c e n c e  and in v e s tm e n t  r e q u i r e m e n ts  

o f  th e  beverage  and r e l a t e d  i n d u s t r i e s  wh icn  

s h o u ld  be re p r e s e n te d  b y : -
I V ( A j y  -  I C j y )  + OC(Xq(, -  NRVq(,) 4 .1 8

where :

IV = th e  i n v e s tm e n t  u n d e r ta k e n  by th e
beverage  i n d u s t r y  as a r e s u l t  o f  
t h e  p o l i c y  measure

^ I V  = th e  s o c i a l  o p p o r t u n i t y  c o s t  o f
th e  f i r m ' s  c a p i t a l  re s o u r c e s  
used t o  f i n a n c e  t h i s  i n v e s t m e n t

I C i v  = th e  f i r m ' s  i n t e r n a l  c o s t s
a s s o c ia t e d  w i t h  t h i s  i n v e s t m e n t

OC = c a p i t a l  equ ipm en t  re n d e re d
o b s o le t e  as a r e s u l t  o f  th e  
p o l i c y  measure

^OC = th e  s o c i a l  p r o d u c t i v i t y  o f  t h i s
c a p i t a l  equ ipm en t  i n  t h e  absence 
o f  th e  p o l i c y  measure

NRVqc = revenue r e c e i v e d  by th e  beverage 
i n d u s t r y  from th e  s a le  o f  t h i s  
equ ipm en t

( v i )  Consumer c o n v e n ie n c e ,  consumer i n c o n v e n ie n c e ,  
consumer c h o ic e  and o t h e r  a s p e c ts  r e l a t i n g  t o  
consumer s o v e r e i g n t y .

C v i i )  O th e r  f a c t o r s  wh ich i n c l u d e  im p a c ts  upon th e  
i n d u s t r y ' s  c o m p e t i t i v e  s t r u c t u r e ,  th e  

d i s t r i b u t i o n  o f  income, b a la nce  o f  payments  and 

t h e  governm ent  s e c t o r .

Some i m p o r t a n t  c o n s i d e r a t i o n s  c o n c e rn in g  th e s e  
c r i t e r i a

Two p a r t i c u l a r  f a c t o r s  w i l l  p l a y  an i m p o r t a n t  p a r t  

i n  d e t e r m i n i n g  t h e  economic  and e n v i r o n m e n t a l  im p a c ts  o f  a 

p o l i c y  measure .  These a re  th e  m a rke t  sha res  h e ld  by th e  

a l t e r n a t i v e  beve rage  c o n t a i n e r s  and t h e  t r i p p a g e  t h a t  i s

-  171



( 12 )
a c h ie v e d  by th e  r e t u r n a b l e  b o t t l e  . T h is  i s  

p a r t i c u l a r l y  e v i d e n t  i n  e x p r e s s io n s  4 . 1 4 ,  4 .1 5  and 4 .1 6  above 

w h ich  h i g h l i g h t  t h a t  th e s e  two f a c t o r s  a re  i m p o r t a n t  

d e t e r m in a n t s  o f  t h e  t o t a l  e x t e r n a l  and i n t e r n a l  c o s t s  and th e  

r e s o u r c e  r e q u i r e m e n t s  o f  th e  a l t e r n a t i v e  beverage  c o n t a i n e r

s y s te m s .  S i g n i f i c a n t l y ,  th e y  a re  a l s o  two f a c t o r s  w h ich  a 

be ve rage  c o n t a i n e r  p o l i c y  can a l t e r .  T h e r e f o r e ,  i n  th e  

f o r m u l a t i o n  o f  a be ve rage  c o n t a i n e r  p o l i c y ,  i t  i s  e s s e n t i a l  

t h a t  t h e  p o l i c y  s h o u ld  be d e s ig n e d  so as t o  r a i s e  t r i p p a g e .

F i n a l l y ,  f o r  t h e  e v a l u a t i o n  o f  t h e  a l t e r n a t i v e  

p o l i c y  measures,  i t  i s  n e c e s s a ry  t o  have a b a s e l i n e  a g a i n s t  

w h ich  t o  compare th e  im p a c ts  o f  each o f  t h e  p o l i c y  o p t i o n s .  

T h is  b a s e l i n e  s h o u ld  be th e  p o l i c y  ' o f f  o r  'No A c t i o n '  case 

and w i l l  be r e p r e s e n te d  by t h e  v a lu e s  f o r  such i m p o r t a n t  

f a c t o r s  as th e  m a rke t  s h a re s  and t r i p p a g e  t h a t  wou ld  have 

o c c u r r e d  i n  t h e  absence o f  any p o l i c y  measure .

4 . 4  The scope o f  t h i s  t h e s i s

4 . 4 . 1  The e x t e r n a l  c o s t s  o f  c a r b o n a te d  beve rage  c o n t a i n e r s

T h is  t h e s i s  a n a ly s e s  th e  e x t e r n a l  c o s t s  o f  

c a r b o n a te d  beverage  c o n t a i n e r s .  T h i s  a n a l y s i s  c o v e r s  th e

f o l l o w i n g  f i v e  a r e a s :

( i )  The d i s p o s a l  o f  b e ve ra ge  c o n t a i n e r s  i n  d o m e s t ic  
s o l i d  w a s te .

( i i )  The l i t t e r i n g  o f  beve ra ge  c o n t a i n e r s .
( i i i )  The p o l l u t i o n  e m is s io n s  f rom th e  a l t e r n a t i v e  

b eve rage  c o n t a i n e r  sys te m s .  The thes is^  
c o n c e n t r a t e s  upon th e  e m is s io n  o f  a i r  and w a te r  
p o l l u t a n t s .

(1 2 )  The o t h e r  i m p o r t a n t  v a r i a b l e s  d e t e r m i n i n g  th e  s i z e  and 
n a t u r e  o f  t h e  economic and e n v i r o n m e n t a l  b e n e f i t s  o f  
be ve rage  c o n t a i n e r  p o l i c i e s  a re  a n a ly s e d  i n  d e p th  i n  
t h e  OECD r e p o r t  [OECD ( 1 9 7 8 ) ] .
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( i v )  P u b l i c  h e a l t h  and h y g ie n e  im p a c ts  a r i s i n g  from

th e  p resen ce  o f  any c o n ta m in a n t s  i n  th e  packaged 
beverages  and from th e  s t o r a g e  o f  the  beverage  

c o n t a i n e r s  a t  t h e  r e t a i l  o u t l e t s .
( V) The e n v i r o n m e n t a l  im p a c ts  r e s u l t i n g  from the  

t r a n s p o r t a t i o n  be tween t h e  v a r i o u s  p ro c e s s  
s ta g e s  i n  th e  beverage  c o n t a i n e r  s y s te m s .  In  

p a r t i c u l a r ,  t h e  t h e s i s  c o n c e n t r a t e s  on t h e  u rban  
t r a f f i c  c o n g e s t i o n  caused by th e  d i s t r i b u t i o n  o f  

t h e  be ve rage  c o n t a i n e r s  t o  th e  r e t a i l  o u t l e t s .

Reasons f o r  s t u d y i n g  th e s e  p a r t i c u l a r  a reas

An e a r l i e r  r e v ie w  o f  t h e  a v a i l a b l e  i n f o r m a t i o n  i n

t h e  (U .K .  and o v e rs e a s )  l i t e r a t u r e  [ F i s h e r ( 1 9 7 8 ) ]  h i g h l i g h t e d

t h e  d i s t i n c t  l a c k  o f  U .K .  d a ta  and i n f o r m a t i o n  on the

e x t e r n a l  c o s t s  o f  beve rage  c o n t a i n e r s .  I t  was n o te d  e a r l i e r

i n  C h a p te r  3 (page 79) ' t h a t  i t  i s  i d e a l l y  n e c e s s a ry  t o

u n d e r ta k e  a s p e c i f i c .................  s tu d y  f o r  each p a r t i c u l a r

s i t u a t i o n  o r ,  i f  t h i s  i s  n o t  f e a s i b l e ,  t o  e x e r c i s e

c o n s i d e r a b l e  c a u t i o n  i n  a p p l y i n g  th e  r e s u l t s  o f  o t h e r  s t u d i e s

t o  a d i f f e r e n t  s i t u a t i o n ' .  T h e r e f o r e ,  t h e r e  was a need to

c o m p i le  some U.K .  d a ta  on t h i s  s u b j e c t  e s p e c i a l l y  s i n c e

b o d ie s  such as th e  Waste Management A d v i s o r y  C o u n c i l  have

c o n s i s t e n t l y  s t r e s s e d  t h a t  any d e c i s i o n  on th e  be ve rage

c o n t a i n e r  s i t u a t i o n  i n  t h e  U .K .  s h o u ld ,  as f a r  as p o s s i b l e ,

be based upon U . K . ,  r a t h e r  th a n  o v e rs e a s ,  d a ta  and

i n f o r m a t i o n .  Thus th e  Waste Management A d v i s o r y  C o u n c i l

(1980 ,  p . l )  s t a t e  i n  t h e i r  r e p o r t  t h a t : -

" I t  soon became a p p a r e n t ,  f rom  ou r  e x a m in a t i o n  o f  
th e  l i t e r a t u r e ,  t h a t  because o f  d i f f e r e n c e s  i n  
g e o g ra ph y ,  s o c i a l  h a b i t s ,  d i s t r i b u t i o n  sys tem s and 
o t h e r  f a c t o r s ,  i t  wou ld  be d i f f i c u l t  t o  draw 
c o n c l u s i o n s  v a l i d  f o r  t h e  U n i t e d  Kingdom f rom  the  
e x p e r i e n c e  i n  o t h e r  c o u n t r i e s ,  n o t a b l y  t h e  USA. We
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c o n s id e r e d  t h a t  we needed f i r s t  t o  c o l l e c t  b a s i c  
d a ta  ab ou t  th e  d i f f e r e n t  beverage  c o n t a i n e r  sys tem s 
i n  t h i s  c o u n t r y  and th e n  seek t o  assess th e  economic 
and e n v i r o n m e n t a l  im p a c ts  o f  th e s e  sys tems and th e  
e f f e c t s  o f  p o s s i b l e  changes .  Only  the n  would  we be 
a b le  t o  re a ch  in fo r m e d  c o n c l u s i o n s  on what a c t i o n ,  
i f  any ,  was d e s i r a b l e  and what fo rm i t  s h o u ld  t a k e . "

T h is  s tu d y  examines t h r e e  i s s u e s  c o n c e rn in g  th e s e

e x t e r n a l  c o s t  a reas  .

( I )  The s i g n i f i c a n c e  o f  th e  e x t e r n a l  c o s t s  o f
c a r b o n a te d  beverage  c o n t a i n e r s .  Th is  w i l l  a id  

th e  d e t e r m i n a t i o n  o f  w he the r  th e  government  
s h o u ld  c o n s id e r  i n t e r v e n t i o n  i n  th e  c a r b o n a te d  

beverage  c o n t a i n e r  m a r k e t .
( I I )  The e x t e r n a l  c o s t  r a n k i n g  o f  th e  a l t e r n a t i v e

c o n t a i n e r s  f o r  c a rb o n a te d  b e v e ra g e s .  T h is  w i l l  
a i d  t h e  d e t e r m i n a t i o n  o f  th e  d i r e c t i o n  i n  wh ich  
th e  government  s h o u ld  be c o n s i d e r i n g  

i n t e r v e n t i o n  ( i . e . ,  f a v o u r  r e t u r n a b l e s  o r  
n o n - r e t u r n a b l e s ) .

( I l l )  The l e v e l  o f  th e  u n p r i c e d  e x t e r n a l  c o s t s
g e n e ra te d  by c a rb o n a te d  beverage c o n t a i n e r s  
u nder  d i f f e r e n t  p o l i c i e s  and s c e n a r i o s .  S e c t i o n  

4 . 3 . 2 ( i i )  showed t h a t  t h i s  i n f o r m a t i o n  w i l l  be 
an i m p o r t a n t  i n p u t  i n t o  th e  e v a l u a t i o n  o f  

beverage  c o n t a i n e r  p o l i c i e s .

4 . 4 . 2  The t r i p p a g e  o f  r e t u r n a b l e  b o t t l e s

I t  was e v i d e n t  t h r o u g h o u t  s e c t i o n  4 .3  t h a t  th e  

t r i p p a g e  o f  a r e t u r n a b l e  b o t t l e  i s  o f  fu n d a m e n ta l  im p o r ta n c e  

i n  a s o c i a l  a p p r a i s a l  o f  th e  a l t e r n a t i v e  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  beverage  c o n t a i n e r s .  On a c c o u n t  o f  t h i s  

im p o r ta n c e ,  some a d d i t i o n a l  r e s e a r c h  on t r i p p a g e  was a l s o  

u n d e r ta k e n  and t h e  r e s u l t s  o f  t h i s  s tu d y  a re  p r e s e n te d  i n  

P a r t  V, C ha p te r  10, o f  t h i s  t h e s i s .  T h is  t r i p p a g e  s tu d y
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examines t h r e e  m a jo r  q u e s t i o n s  c o n c e r n in g  r e t u r n a b l e  beve ra ge  

c o n t a i n e r s  : -

( I )  What a re  th e  t r i p p a g e  r a t e s  t h a t  a re  c u r r e n t l y  

a c h ie v e d  i n  th e  U .K .  and i n  o v e rs e a s  beverage 
m a rke ts?

( I I )  What a re  th e  i m p o r t a n t  f a c t o r s  t h a t  d e te rm in e  
t h e  t r i p p a g e  and l i f e  o f  a r e t u r n a b l e  b o t t l e ?

The e x a m in a t i o n  o f  t h i s  q u e s t i o n  w i l l  i n d i c a t e  
w h e th e r  o r  n o t  th e  consumer c u r r e n t l y  f i n d s  i t  

i n c o n v e n i e n t  t o  r e t u r n  b o t t l e s  t o  th e  shops .  
Hence, t h i s  w i l l  a i d  th e  assessmen t  o f  w h e th e r  

o r  n o t  t h e r e  i s  any l a c k  o f  consumer s o v e r e i g n t y  
i n  th e  m a rk e t  f o r  be ve ra ges  s in c e  i t  w i l l  

p r o v i d e  i n f o r m a t i o n  on t h e  p o i n t s  ( i i i )  and ( i v )  
i d e n t i f i e d  i n  s e c t i o n  4 . 3 . 1 . ( i ) .  T h is  w i l l  a l s o  

a s s i s t  i n  t h e  i d e n t i f i c a t i o n  and e v a l u a t i o n  o f  
measures w h ich  c o u ld  i n c r e a s e  consum ers '  w e l f a r e  

by r e d u c in g  any i n c o n v e n ie n c e  o f  r e t u r n i n g  
b o t t l e s .

( I l l )  How can th e  t r i p p a g e  o f  t h e  r e t u r n a b l e  b o t t l e  be 
r a i s e d ?

S e c t i o n  4 . 3 . 2  d e m o n s t ra te d  t h a t  t h e  t r i p p a g e  o f  a 

r e t u r n a b l e  b o t t l e  w i l l  be an i m p o r t a n t  f a c t o r  d e t e r m i n i n g  th e  

s i z e  o f  t h e  economic and e n v i r o n m e n t a l  im p a c ts  o f  a p o l i c y  

measure .  T h e r e f o r e ,  t h i s  t r i p p a g e  s t u d y ,  e s p e c i a l l y  i n  

r e s p e c t  o f  q u e s t i o n s  ( I I )  and ( I I I )  above ,  c o u ld  fo rm  a 

u s e f u l  i n p u t  i n t o  th e  f o r m u l a t i o n  o f  a beve rage  c o n t a i n e r  

p o l i c y .

4 . 4 . 3  L i m i t a t i o n s  o f  t h e  co v e ra g e  o f  t h i s  t h e s i s

Thus, t h i s  t h e s i s  c o v e rs  some o f  t h e  i m p o r t a n t  a reas  

and q u e s t i o n s  wh ich  were i d e n t i f i e d  i n  th e  e a r l i e r  s e c t i o n s  

and c o u ld  t h e r e b y  c o n s t i t u t e  a u s e f u l  i n p u t  i n t o  a s o c i a l
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a p p r a i s a l  o f  beverage  c o n t a i n e r s .  However,  i t  s h o u ld  be 

n o ted  t h a t  t h i s  t h e s i s  i s  d e s ig n e d  t o  a c t  as an a id  and i n p u t  

i n t o  th e  e v a l u a t i o n  o f  beve ra ge  c o n t a i n e r  p o l i c i e s .  The 

t h e s i s  does n o t  s p e c i f y  and f o r m u l a t e  an 'o p t im u m '  p o l i c y

measure ,  s i n c e  i t  was n o t  p o s s i b l e  t o  u n d e r ta k e  a f u l l  p o l i c y  

e v a l u a t i o n .  Such a c o m p le te  p o l i c y  e v a l u a t i o n  wou ld  have 

r e q u i r e d  a c o n s i d e r a b l e  amount o f  c o n f i d e n t i a l  i n f o r m a t i o n  

c o n c e r n in g  th e  ( i n  some cases h y p o t h e t i c a l )  im p a c ts  o f  the  

a l t e r n a t i v e  p o l i c y  i n s t r u m e n t s  on th e  v a r i o u s  s e c t o r s  o f  th e  

b eve ra ge  i n d u s t r y .  I t  wou ld  n o t  have been p o s s i b l e  t o  o b t a i n  

t h i s  i n f o r m a t i o n ,  e s p e c i a l l y  s i n c e  t h e  be ve rage  i n d u s t r y  was 

a l r e a d y  s u b j e c t  t o  c o n s i d e r a b l e  demands and q u e s t i o n n a i r e s  

f o r  i n f o r m a t i o n  f rom th e  s tu d y  teams f o r  t h e  Waste Management 

A d v i s o r y  C o u n c i l ^ ^ ^ ^ .  T h e r e f o r e ,  on a c c o u n t  o f  th e se  d a ta  

c o l l e c t i o n  p rob lem s and t h e  need t o  a v o id  w a s t e f u l  

d u p l i c a t i o n  o f  e f f o r t  and t o  make th e  b e s t  use o f  t h e  l i m i t e d  

r e s o u r c e s  a v a i l a b l e  f o r  s t u d y i n g  t h i s  complex i s s u e ,  i t  was 

n e c e s s a ry  t o  l i m i t  t h e  scope o f  t h i s  i n v e s t i g a t i o n .  A f t e r  

d i s c u s s io n s  w i t h  r e p r e s e n t a t i v e s  o f  i n d u s t r y  and governm ent  

o f f i c i a l s ,  i t  was c o n s id e r e d  more w o r t h w h i l e  t o  c o n c e n t r a t e  

th e  r e s e a r c h  on c o l l e c t i n g  th e  o r i g i n a l  d a ta  r e q u i r e d  on th e  

p a r t i c u l a r  a reas  i d e n t i f i e d  i n  s e c t i o n s  4 . 4 . 1  and 4 . 4 . 2  

above .  In  t h i s  way, th e  r e s e a r c h  c o u ld  th e n  fo rm  a v a l u a b l e

(1 3 )  Some d e t a i l e d  i n f o r m a t i o n  on t h e  economic and
e n v i r o n m e n t a l  im p a c ts  o f  v a r i o u s  p o l i c i e s  i s  c o n t a in e d  
i n  t h e  Waste Management A d v i s o r y  C o u n c i l ' s  r e p o r t  [WMAC 
( 1 9 8 0 ) ] .  The OECD r e p o r t  [OECD ( 1 9 7 8 ) ]  a l s o  g i v e s  a 
c o m pre h en s ive  r e v ie w  o f  t h e  im p a c ts  o f  t h e  beve rage  
c o n t a i n e r  p o l i c i e s  t h a t  have been im p lem en ted  i n  
v a r i o u s  OECD c o u n t r i e s .
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c o n t r i b u t i o n  t o  th e  c u r r e n t  assessment o f  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  beverage  c o n t a i n e r s  i n  th e  U.K .

The t h e s i s  does n o t  examine one p a r t i c u l a r  p o l i c y  

measure t h a t  has been p roposed  -  t h e  p ro m o t io n  o f  r e c y c l i n g .  

T h is  s u b j e c t  has been e x t e n s i v e l y  s t u d i e d  i n  two r e c e n t  OECD 

r e p o r t s  [OECD (1978 ,  1 9 8 3 ) J.

S i m i l a r l y ,  i t  was d e c id e d  n o t  t o  u n d e r ta k e  any 

o r i g i n a l  r e s e a r c h  i n t o  t h e  energy  and raw m a t e r i a l s  

r e q u i r e m e n ts  o f  th e  v a r i o u s  U .K .  beverage c o n t a i n e r  s y s te m s ,  

s i n c e  th e s e  a s p e c ts  were a l r e a d y  b e in g  i n v e s t i g a t e d  i n  d e t a i l  

f o r  WMAC by a g roup  o f  e x p e r t  ene rgy  a n a l y s t s  a t  th e  Open 

U n i v e r s i t y ,  D r .  Boustead and D r .  Hancock. T h e i r  r e s u l t s  a re  

r e p o r t e d  i n  Boustead and Hancock (1981 )  and a re  summarised i n  

WMAC ( 1 9 8 0 ) .  I n  a d d i t i o n ,  t h e  OECD r e p o r t  [OECD (1978 ,  

p p . 6 7 - 8 4 ) ]  g i v e s  a com prehen s ive  r e v ie w  o f  many energy  

a n a ly s e s  o f  beverage  c o n t a i n e r  sys tems t h a t  have been 

p e r fo rm e d  i n  Europe,  th e  USA and Canada.

T h is  t h e s i s  does n o t  a t t e m p t  t o  a n a ly s e  a l l  t h e  

a s p e c ts  o f  th e  o t h e r  p o s s i b l e  i m p e r f e c t i o n  i n  th e  packaged 

be ve ra ge  m a rk e t  -  th e  q u e s t i o n  o f  consumer s o v e r e i g n t y .  

N e v e r t h e le s s ,  th e  t r i p p a g e  s tu d y  p r o v i d e s  some i n f o r m a t i o n  on 

two i m p o r t a n t  a s p e c ts  o f  t h i s  q u e s t i o n .  Some i n f o r m a t i o n  on 

th e  r e m a in in g  f a c t o r s  i s  p re s e n te d  i n  O n t a r i o  S o l i d  Waste 

Task Force  ( 1 9 7 4 ) ,  O n t a r i o  Waste Management A d v i s o r y  Board 

( 1 9 7 6 ) ,  Bate  (1976)  and WMAC ( 1 9 8 0 ) .

4 .5  A g e n e r a l  m e thodo logy  f o r  an e m p i r i c a l  a n a l y s i s  o f
th e  e x t e r n a l  c o s t s  o f  c a rb o n a te d  beverage c o n t a i n e r s

In  d e v e lo p in g  a g e n e r a l  m e thodo logy  f o r  an e m p i r i c a l

a n a l y s i s  o f  th e  e x t e r n a l  c o s t s  o f  beverage c o n t a i n e r s ,  i t  i s
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u s e f u l  f i r s t  t o  s t a t e  more e l a b o r a t e l y  t h i s  s t u d y ' s  

o b j e c t i v e s ,  wh ich  a re  th e  assessm en t  o f : -

( I )  The s i g n i f i c a n c e  o f  th e  e x t e r n a l  c o s t s  o f

beverage  c o n t a i n e r s .  T h i s  w i l l  be r e p r e s e n te d  
by e x p r e s s io n  4 .1 9  b e lo w .

TEC = ^SW(SWRB + SWn r b ) 4 .1 9

+ ^ L (L R B  + LwRB)

+ ^Ep(EPRB + EPn r b )

+ ^H(HRB + Hn r b )

+ ^u (U R B + U|mrb) 
where th e  te rm s  above a re  as d e f i n e d  e a r l i e r  i n  
e x p r e s s i o n  4 . 7 .

( I I )  The r e l a t i v e  l e v e l s  o f  t h e  e x t e r n a l  c o s t s
g e n e r a te d  by th e  a l t e r n a t i v e  c o n t a i n e r  sys tem s .

( I l l )  The e x t e r n a l  c o s t s  g e n e ra te d  by t h e  beve rage
c o n t a i n e r  sys tems unde r  d i f f e r e n t  s c e n a r i o s .

T h is  t h e s i s  examines f i v e  m a jo r  q u e s t i o n s  c o n c e r n in g  

th e  e x t e r n a l  c o s t  a re a s  ( i ) - ( v )  i d e n t i f i e d  i n  s e c t i o n  4 . 4 . 1 .

(1 )  Whether t h e  im p a c ts  i n  t h e s e  a rea s  c o n s t i t u t e  
* p o t e n t i a l l y ' r e l e v a n t  e x t e r n a l  c o s t s  and, i f  
so ,  i n  what way?

The e x i s t e n c e  o f  any ' p o t e n t i a l l y  r e l e v a n t '  

e x t e r n a l i t i e s  wou ld  r e s u l t  i n  a d i v e r g e n c e  between th e  

c u r r e n t  m a rke t  p o s i t i o n  and t h e  s o c i a l  op t imum . T h e r e f o r e ,  

t h e  t h e s i s  f i r s t  examines w h e th e r  t h e  im p a c ts  i n  each o f  

th e s e  a re a s  c o n s t i t u t e  ' p o t e n t i a l l y  r e l e v a n t '  e x t e r n a l  

c o s t s .  T h is  e x a m in a t io n  i s  p e r fo r m e d  i n  th e  l i g h t  o f  th e  

d i s t i n c t i o n  between i n t e r n a l  and e x t e r n a l  c o s t s .  T h i s  

i n c l u d e s  a b r i e f  assessm en t  o f  t h e  e f f e c t s  o f  any c u r r e n t  

governm en t  c o n t r o l s  r e l a t i n g  t o  each a r e a .  T h i s  a n a l y s i s  i s
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d e s ign e d  t o  i n d i c a t e  w he the r  p r o d u c e rs  and consumers a l r e a d y  

t a k e  i n t o  a c c o u n t  th e  im p a c ts  i n  t h e i r  p r o d u c t i o n  and 

co n sum p t io n  d e c i s i o n s  c o n c e r n in g  beverage  c o n t a i n e r s  and , i f  

s o ,  t o  what e x t e n t .  Any such i n t e r n a l  e lem en t  wou ld  th e n  n o t  

be i n c l u d e d  i n  th e  e x t e r n a l  c o s t s  s t u d i e d  i n  t h i s  t h e s i s .

(2 )  What i s  th e  n a t u r e  and s i g n i f i c a n c e  o f  t h e s e  
e x t e r n a l  c o s t  a reas?

T h is  co n ce rn s  t h e  assessment o f  th e  o v e r a l l  

e x t e r n a l  c o s t s  i n  th e s e  a reas  ( i . e .  th e  t e r m s X , A ^ 

e t c .  i n  e x p r e s s io n  4 .1 9  a b o v e ) .

(3 )  What i s  th e  p h y s i c a l  s i z e  o f  th e  e x t e r n a l  
im p a c ts  o f  beverage  c o n t a i n e r s ?

T h is  co n ce rn s  t h e  te rm s  (SW^g + SW^gg) e t c .

i n  e x p r e s s io n  4 .1 9  . The t h e s i s  p r e s e n t s  some d a ta  on

p h y s i c a l  i n d i c a t o r s  such as th e  t o t a l  q u a n t i t i e s  o f  s o l i d

waste  g e n e ra te d  by beverage  c o n t a i n e r s  o r  t h e  number o f

p u b l i c  h e a l t h  c o m p la i n t s  r e c e i v e d  c o n c e r n in g  beverage

c o n t a i n e r s .  I n  a d d i t i o n ,  t h e  t h e s i s  g i v e s  an i n d i c a t i o n  o f

th e  s i z e  o f  th e  beverage c o n t a i n e r s '  c o n t r i b u t i o n  t o  th e

t o t a l  l e v e l  o f  t h e  e x t e r n a l  c o s t s  g e n e ra te d  i n  each o f  t h e

f i v e  a r e a s .  T h is  i n f o r m a t i o n  th e n  en a b le s  th e  im p a c ts  o f

beverage  c o n t a i n e r s  t o  be v iewed i n  th e  c o n t e x t  o f  th e

o v e r a l l  n a t i o n a l  p o s i t i o n  f o r  each e x t e r n a l  c o s t  a r e a .

(4 )  What i s  t h e  s i g n i f i c a n c e  o f  th e  e x t e r n a l  c o s t s  
o f  beverage c o n t a i n e r s ?

T h is  con ce rn s  t h e  te rm s  X^^(SW gg + SW^gg) 

e t c .  i n  e x p r e s s io n  4 .1 9  . T h is  s e c t i o n  draws on th e  

i n f o r m a t i o n  r e l a t i n g  t o  q u e s t i o n s  (2 )  and ( 3 ) .  Where da ta  

a re  a v a i l a b l e  on t h e  f i n a n c i a l  c o s t s  i n c u r r e d  by th e
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a u t h o r i t i e s  f o r  th e  c o n t r o l  o f  th e  e x t e r n a l i t i e s ,  th e s e  d a ta  

a r e  c o n v e r te d  i n t o  te rms o f  t h e  u n i t  e x t e r n a l  aba tem en t  c o s t s  

o f  an i n d i v i d u a l  r e t u r n a b l e  b o t t l e ,  n o n - r e t u r n a b l e  g la s s  

b o t t l e  and m e ta l  can .

The assessment o f  t h e  u n i t  e x t e r n a l  aba tem en t  

c o s t s  r a i s e s  an i n t e r e s t i n g  p o i n t  w h ich  has n o t  p r e v i o u s l y  

been d i s c u s s e d  i n  t h e  l i t e r a t u r e  c o n c e r n in g  t h e  beve ra ge  

c o n t a i n e r  i s s u e ,  t o  wh ich  i t  i s  p a r t i c u l a r l y  r e l e v a n t .  T h is

p o i n t  i s  w h e th e r  t h e  ave rage  o r  t h e  m a r g in a l  aba tem en t  c o s t  

i s  t h e  a p p r o p r i a t e  measure f o r  th e  c a l c u l a t i o n  o f  th e  u n i t

e x t e r n a l  c o s t s  o f  beve rage  c o n t a i n e r s .  I n  t h e  p a r t i c u l a r  

c o n t e x t  o f  s o l i d  w a s te ,  c h a p t e r  f i v e  examines w h e th e r ,  s i n c e  

t h e  i n t e g r a l  a c t i v i t y ,  such as t h e  g e n e r a t i o n  o f  d o m e s t i c  

w a s te ,  c r e a t e s  e x t e r n a l  c o s t s  e q u a l  t o  th e  ave rag e  c o s t s  o f  

was te  d i s p o s a l  and c o l l e c t i o n ,  th e n  does a p a r t i c u l a r  

component o f  t h i s  i n t e g r a l  a c t i v i t y  a l s o  g e n e r a te  e x t e r n a l  

c o s t s  e q u a l  t o  th e s e  ave rage  c o s t s  pe r  t o n n e ;  o r  a re  th e  

e x t e r n a l  c o s t s  o f  a p a r t i c u l a r  p r o d u c t  e q u a l  t o  th e  m a r g in a l  

c o s t s  o f  c o l l e c t i n g  and d i s p o s i n g  o f  t h a t  p a r t i c u l a r  

p r o d u c t .  As y e t ,  t h i s  q u e s t i o n  has no t  been r e s o l v e d  and no t

even face d  n e i t h e r  i n  t h e  p r e s e n t  l i t e r a t u r e  n o r  i n  th e  

p o l i t i c a l  f o ru m .  On a c c o u n t  o f  t h i s  a p p a r e n t  u n c e r t a i n t y ,  

t h e  u n i t  e x t e r n a l  c o s t s  o f  be ve ra ge  c o n t a i n e r s  a re  p r e s e n te d  

on th e  b a s i s  o f  b o th  ave rag e  aba tem en t  c o s t s ,  w h e re v e r  c o s t  

d a ta  were a v a i l a b l e ,  and a l s o  m a r g in a l  aba temen t  c o s t s ,  

w h e re v e r  i t  was p o s s i b l e  t o  d e r i v e  an e s t i m a t e  f o r  t h i s .

However,  o n l y  m a r g in a l  c o s t  f i g u r e s  a re  used t o  c a l c u l a t e  th e  

changes i n  th e  a u t h o r i t i e s '  aba tem en t  c o s t s  a r i s i n g  u n d e r  th e  

v a r i o u s  s c e n a r i o s  o u t l i n e d  i n  s e c t i o n  ( 6 )  b e lo w .
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I n  a d d i t i o n ,  c o n s i d e r a t i o n  i s  g i v e n  t o  th e  

e n v i r o n m e n t a l  im p a c ts  o f  th e  c o n t r o l  t e c h n iq u e s  c u r r e n t l y  

o p e ra te d  by th e  a u t h o r i t i e s  and t h e  r e s i d u a l  e x t e r n a l  im p a c ts  

o f  be ve ra ge  c o n t a i n e r s  t h a t  a re  n o t  c o n t r o l l e d  by the  

g o v e rn m e n t ' s  r e g u l a t i o n  a c t i v i t i e s .

( 5 ) Whether t h e  r e t u r n a b l e  system g e n e r a te s  more or  
l e s s  e x t e r n a l  c o s t s  th a n  th e  a l t e r n a t i v e  
n o n - r e t u r n a b l e  sys tem s?

The t h e s i s  i d e n t i f i e s  t h e  r e l a t i v e  l e v e l s  o f  

e x t e r n a l  c o s t s  g e n e ra te d  by th e  m a jo r  a l t e r n a t i v e  c o n t a i n e r  

sys tems ( r e t u r n a b l e  b o t t l e ,  n o n - r e t u r n a b l e  g la s s  b o t t l e  and 

m e ta l  c a n s ) .  T h is  y i e l d s  an e x t e r n a l  c o s t  r a n k i n g  o f  th e s e  

c o n t a i n e r s  f o r  each o f  t h e  f i v e  a re as  o f  e x t e r n a l  c o s t s .  Fo r  

some i m p o r t a n t  e x t e r n a l  c o s t  a r e a s ,  t h e  r a n k i n g  o f  th e  

r e t u r n a b l e  b o t t l e  depends c r u c i a l l y  upon t h e  t r i p p a g e  

a c h ie v e d  by t h i s  b o t t l e .  T h e r e f o r e ,  f o r  t h e s e  a r e a s ,  th e  

t h e s i s  a l s o  p r e s e n t s  th e  b r e a k - e v e n  t r i p p a g e s  t h a t  th e  

r e t u r n a b l e  b o t t l e  has t o  a c h ie v e  t o  g e n e r a te  l e s s  e x t e r n a l  

c o s t s  th a n  each o f  t h e  a l t e r n a t i v e  n o n - r e t u r n a b l e  c o n t a i n e r  

s y s te m s .

(6 )  What i s  t h e  l e v e l  o f  t h e  e x t e r n a l  c o s t s  
g e n e ra te d  by t h e  be ve ra g e  c o n t a i n e r  systems 
under  d i f f e r e n t  ( p o l i c y - i n d u c e d )  s i t u a t i o n s  i n  
th e  m arke t  f o r  packaged beverages?

On th e  b a s i s  o f  a r e v ie w  o f  t h e  U .K .  and

o v e rs e a s  l i t e r a t u r e  on beverage  c o n t a i n e r s ,  n in e  s c e n a r i o s

have been drawn up.  These s c e n a r i o s  a re  o u t l i n e d  be low and

a re  summarised i n  T a b le  4 . 1 .

There  a re  two p o i n t s  w h ich  s h o u ld  be

h i g h l i g h t e d  c o n c e r n in g  th e s e  s c e n a r i o s .  F i r s t ,  t h e  s c e n a r i o s
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r e l a t e  t o  th e  ' o f f  p rem ise  s a le s  m a rk e t  f o r  b e v e ra g e s ,  s i n c e

th e  OECD r e p o r t  [OECD (1 978 ,  p . 3 8 ) ]  n o te s  t h a t :

"any beverage c o n t a i n e r  p o l i c y  measure w i l l  
p r i m a r i l y  be d i r e c t e d  t o  t h e  ' o f f  p rem ise  m a r k e t " .

Second, i t  has been n e c e s s a r y  t o  l i m i t  t h e  number o f  

v a r i a b l e s  a n a ly s e d  i n  th e  s c e n a r i o s  i n  o r d e r  t o  f a c i l i t a t e  

th e  i d e n t i f i c a t i o n  o f  some c o n c l u s i o n s  c o n c e r n in g  th e  

e x t e r n a l  c o s t s  o f  beverage  c o n t a i n e r s .  There  a re  two 

i m p o r t a n t  d e t e r m in a n t s  o f  t h e  e x t e r n a l  c o s t s  o f  be ve rage  

c o n t a i n e r s  wh ich  c o u ld  be a l t e r e d  by a p o l i c y  measure .  These 

a re  th e  m a rke t  s h a re s  o f  t h e  a l t e r n a t i v e  c o n t a i n e r s  and th e  

t r i p p a g e  o f  th e  r e t u r n a b l e  b o t t l e .  T h e r e f o r e  t h e  s c e n a r i o s  

I - I X  a n a ly s e d  i n  t h i s  t h e s i s  i n c o r p o r a t e  th e  f o l l o w i n g  

a s s u m p t io n s  c o n c e rn in g  th e s e  two f a c t o r s : -

( I )  S c e n a r io  I  i s  th e  s u b - d i v i s i o n  o f  th e  ' o f f
p rem ise  be ve ra ge  m a rke t  between th e  a l t e r n a t i v e  

c o n t a i n e r s  i n  1977.  An e s t im a t e  o f  f o u r  has 
been a s s ig n e d  f o r  t h e  r e t u r n a b l e  b o t t l e ' s  ' o f f  

p rem ise  t r i p p a g e  under  t h i s  s c e n a r i o  (see 
T a b le  4 . 1 )

( I I )  S c e n a r io  I I  i s  t h e  s i t u a t i o n  i n  t h e  beve rage  
m a rke t  t h a t  i s  p r e d i c t e d  to  o c c u r  i n  1982 i f  

t h e r e  i s  no a c t i o n  o r  i n t e r v e n t i o n  by th e  
g o v e rn m e n t .  T h i s  ' N o - A c t i o n '  s i t u a t i o n  i s  th e  

b a s e l i n e  a g a i n s t  wh ich  t o  compare t h e  outcome 
f o l l o w i n g  any governm en t  p o l i c y  measure .  The 

OECD r e p o r t  [OECD ( 1 9 7 8 ) ]  emphas ised t h a t  a 
p o l i c y  s h o u ld  be phased i n  g r a d u a l l y  i n  o r d e r  

t o  reduce  i t s  economic  im p a c ts  on th e  be ve rage  

i n d u s t r y .  The WMAC r e p o r t  [WMAC ( 1 9 8 0 ) ]  s t a t e s  

t h a t  th e  i n d u s t r y  wou ld  r e q u i r e  a 5 - y e a r  
p h a s i n g - i n  p e r i o d .  T h e r e f o r e ,  1982 was chosen 
as th e  y ea r  i n  wh ich  a p o l i c y  measure .
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o r i g i n a l l y  im p lem en ted  i n  1977, w ou ld  become 
f u l l y  e f f e c t i v e .  The f o r e c a s t s  o f  th e  

s u b - d i v i s i o n  o f  t h e  ' o f f  p re m is e  beverage  
m a rke t  between th e  a l t e r n a t i v e  c o n t a i n e r s  i n  

1982 a re  shown i n  T a b le  4 . 1 .  These f o r e c a s t s  
o f  an i n c r e a s e d  use o f  n o n - r e t u r n a b l e s  were 

d e r i v e d  from th e  WMAC r e p o r t  [WMAC ( 1 9 8 0 ) ]  and 
from da ta  and i n f o r m a t i o n  s u p p l i e d  by M e ta l  

Box. A ppend ix  I I  g i v e s  a d e t a i l e d  breakdown o f  
th e s e  f o r e c a s t s .  The t r i p p a g e  a c h ie v e d  by th e  
r e t u r n a b l e  b o t t l e  has been f a l l i n g  i n  r e c e n t  
y e a rs  [G la s s  M a n u f a c t u r e r s  F e d e r a t i o n  ( 1 9 7 3 ) ,  

F i s h e r  and H o r ton  ( 1 9 7 9 ) ] .  T h e r e f o r e ,  t h e  
t r i p p a g e  i s  assumed t o  d e c l i n e  f u r t h e r  t o  3 i n  

1982.

( I l l )  S c e n a r io  I I I  i s  th e  e x t r a p o l a t i o n  o f  th e
p r e s e n t  t r e n d s  t o  th e  ex t rem e case where th e  

n o n - r e t u r n a b l e  b o t t l e  and can c o m p le t e l y  
r e p l a c e  th e  r e t u r n a b l e  b o t t l e  whose m a rke t  

s h a re  f a l l s  t o  z e r o .
( I V )  S c e n a r io  IV i s  s i m i l a r  t o  s c e n a r i o  I  i n  t h a t  i t

assumes t h a t  th e  r e t u r n a b l e  b o t t l e  m a in t a i n s  
th e  m a rke t  sha re  and t r i p p a g e  a c h ie v e d  i n  each 

o f  th e  be ve ra ge  m a rk e ts  i n  1977. The 
d i f f e r e n c e ,  between s c e n a r i o s  I  and IV ,  i s  t h a t  

s c e n a r i o  IV a p p l i e s  t o  th e  l a r g e r  ' o f f  p rem is e  

m a rke t  f o r e c a s t  f o r  1982.

(V)  S c e n a r io  V d e p i c t s  an i n t e r m e d i a t e  i n c r e a s e  i n
th e  m a rke t  sha re  o f  th e  r e t u r n a b l e  b o t t l e  whose 

t r i p p a g e  r i s e s  t o  6 .
( V I )  S c e n a r io  V I  i s  s i m i l a r  t o  th e  i n t e r m e d i a t e

s c e n a r i o  V. However, under  s c e n a r i o  V I ,  t h e  
r e t u r n a b l e  b o t t l e ' s  t r i p p a g e  does n o t  i n c r e a s e  

b u t  re m a ins  a t  t h e  b a s e l i n e  s c e n a r i o  I I  l e v e l  

o f  3 .

( V I I )  S c e n a r io  V I I  i s  based upon t h e  s c e n a r i o
proposed  by C a w d e l l  i n  F r i e n d s  o f  t h e  E a r t h ' s  

m i n o r i t y  r e p o r t  t o  t h e  waste  Management
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A d v is o r y  C o u n c i l  [ C a w d e l l  ( 1 9 8 0 ) ] .  T h is  
s c e n a r i o  i s  th e  p r e d i c t e d  outcome i n  th e  
c a rb o n a te d  beve rage  m a rk e t  a f t e r  th e  
im p le m e n t a t i o n  o f  m anda to ry  d e p o s i t s .  T h is  
co m p r is e s  an i n c r e a s e  i n  th e  m a rke t  sha re  o f  

t h e  r e t u r n a b l e  b o t t l e ,  whose t r i p p a g e  i s  a l s o  
assumed t o  r i s e .  T h i s  a ssu m p t io n  o f  an 

i n c r e a s e  i n  th e  r e t u r n a b l e  b o t t l e ' s  t r i p p a g e  i s  
based upon th e  e x p e r ie n c e  o v e rs e a s  ( e . g . ,  

O re g o n ) ,  where t r i p p a g e s  ro s e  a f t e r  th e  

i m p le m e n t a t i o n  o f  such measures [s e e  Gudger and
W a l te r s  ( 1 9 7 6 ) ] .  The n o n - r e t u r n a b l e  b o t t l e ' s
m a rke t  sha re  f a l l s  t o  z e ro  and th e  c a n ' s  share  
f a l l s .

( V I I I )  S c e n a r io  V I I I  i s  a c o m p le t e l y  100 pe r  ce n t
r e t u r n a b l e  s y s te m .  A t r i p p a g e  o f  10 has been 

a s s ig n e d  f o r  t h i s  s c e n a r i o .
( I X )  S c e n a r io  IX a l s o  d e p i c t s  a 100 p e r  c e n t

r e t u r n a b l e  sys tem b u t  a h i g h e r  t r i p p a g e  o f  15 
has been a s s ig n e d  f o r  t h i s  s c e n a r i o .

A d d i t i o n a l  s c e n a r i o s  a d o p t i n g  d i f f e r e n t

a ssu m p t io n s  f o r  th e s e  f a c t o r s  c o u ld  be a n a l y s e d .  However,

t h i s  wou ld  p roduce  an e x c e s s iv e  mass o f  d a ta  wh ich  wou ld  make

i t  d i f f i c u l t  t o  see c l e a r l y  th e  s i g n i f i c a n t  p o i n t s  c o n c e r n in g

th e  r e s u l t s .  T h e r e f o r e ,  a d d i t i o n a l  s c e n a r i o s  have n o t  been

i n c l u d e d  i n  t h i s  t h e s i s .  N e v e r t h e l e s s ,  t h e  d e t a i l e d  d a ta  f o r

s c e n a r io s  I  -  IX  p re s e n te d  i n  A ppend ix  I I  c o u ld  s t i l l  be used

by an a n a l y s t  t o  assess  t h e  e n v i r o n m e n t a l  im p a c ts  o f  beverage

c o n t a i n e r s  under  a d d i t i o n a l  s c e n a r i o s .

A l l  t h e  s c e n a r i o s  I I - I X  above have been

a s s ig n e d  th e  same l e v e l  o f  t o t a l  ' o f f  p re m is e  beve rage

s a l e s .  T h is  assu m p t io n  o f  c o n s t a n t  s a l e s  was used i n

C a w d e l l ' s  m i n o r i t y  r e p o r t  [C a w d e l l  ( 1 9 8 0 ) ] .  I t  was a l s o

adop ted  i n  t h i s  t h e s i s  so as t o  h i g h l i g h t  th e  e f f e c t  upon
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e x t e r n a l  c o s t s  o f  changes i n  th e  m a rke t  sha res  between 

r e t u r n a b l e s  and n o n - r e t u r n a b l e s  and changes i n  t r i p p a g e  

r a t e s ,  as d i s t i n c t  from th e  dec rea se  i n  e x t e r n a l  c o s t s  t h a t  

wou ld  r e s u l t  from a r e d u c t i o n  i n  t h e  o v e r a l l  s a l e s  l e v e l  o f  

packaged b e v e ra g e s .

The c a l c u l a t i o n s  f o r  t h e  a n a l y s i s  o f  th e

v a r i o u s  s c e n a r i o s  i s  based upon t h e  i n f o r m a t i o n  o b t a i n e d

c o n c e r n in g  th e  q u e s t i o n s  i d e n t i f i e d  e a r l i e r .

G enera l  c o n s i d e r a t i o n s  c o n c e r n in g  th e  a p p l i c a t i o n  o f  
th e  m e thodo logy

M e th o lo g ie s  a p p l i e d  and p roposed  

Tab le  4 .2  i d e n t i f i e s ,  w i t h  a x ,  th e  m e th o d o lo g ie s  

adop ted  i n  t h i s  t h e s i s  f o r  t h e  e v a l u a t i o n  o f  th e  e x t e r n a l  

c o s t s  o f  beverage  c o n t a i n e r s .  These a re  termed th e  ' b e s t  

p r a c t i c a b l e '  m e th o d o lo g ie s  s i n c e  th e y  a re  th e  b e s t  assessment 

p ro c e d u re s  t h a t  c o u ld  f e a s i b l y  be f o l l o w e d  i n  th e  l i g h t  o f  

th e  d a ta  c o n s t r a i n t s  e n c o u n te re d  d u r i n g  th e  p e r fo rm a n c e  o f  

th e  r e s e a r c h .  In  a d d i t i o n .  Tab le  4 .2  i d e n t i f i e s , w i t h  a \ / ,  th e  

' b e s t  a v a i l a b l e '  m e th o d o lo g ie s  t h a t  s h o u ld  be f o l l o w e d  i f  a 

more e l a b o r a t e  (e cono m ic )  v a l u a t i o n  s h o u ld  be r e q u i r e d  and i f  

more adequa te  r e s o u r c e s  and i n f o r m a t i o n  were a v a i l a b l e  f o r  

t h i s ^ ^ ^ ) .  The d e t a i l s  o f  th e s e  m e th o d o lo g ie s  are

(1 4 )  These te rm s  ' b e s t  a v a i l a b l e '  and ' b e s t  p r a c t i c a b l e '  a re  
b e in g  used i n  t h i s  t h e s i s  i n  a manner t h a t  i t  a n a lo g o u s  
t o  t h e i r  meaning i n  r e l a t i o n  t o  p o l l u t i o n  c o n t r o l s  i n  
t h e  U .S .  Thus, i n  t h e  U . S . ,  t h e  ' b e s t  a v a i l a b l e '  
t e c h n o lo g i e s  a re  th e  b e s t  t e c h n iq u e s  t h a t  a re  c u r r e n t l y  
a v a i l a b l e  f o r  r e d u c in g  p o l l u t i o n  e m is s io n s  f rom a 
p l a n t ;  w h i l e  th e  ' b e s t  p r a c t i c a b l e '  t e c h n o lo g i e s  are  
t h e  b e s t  p o l l u t i o n  c o n t r o l  t e c h n o lo g i e s  t h a t  c o u ld  
f e a s i b l y  be im p lem en ted  a t  a p a r t i c u l a r  p l a n t .  In  
d e t e r m in i n g  th e  b e s t  p r a c t i c a b l e  t e c h n o l o g i e s ,  g r e a t e r  
c o n s i d e r a t i o n  i s  g i v e n  t o  t h e  p r a c t i c a l  p rob lem s and 
economic  c o s t s  a s s o c ia t e d  w i t h  t h e  i m p le m e n t a t i o n  o f  
t h e  a l t e r n a t i v e  p o l l u t i o n  c o n t r o l  t e c h n iq u e s .
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d is c u s s e d  i n  each c h a p t e r .  Some g e n e r a l  p o i n t s  c o n c e r n in g  

th e s e  m e th o d o lo g ie s  a re  p re s e n te d  h e r e .

These m e th o lo g ie s  have been drawn up on th e  b a s i s  o f  

th e  g e n e r a l  p r i n c i p l e s  d e ve lop ed  i n  t h e  p r e v i o u s  c h a p t e r .  

Thus, a s e q u e n t i a l  approach  has been a p p l i e d  and th e  e x t e n t  

to  w h ich  th e  v a r i o u s  s e q u e n t i a l  s ta g e s  o f  th e  a n a l y s i s  have 

been f o l l o w e d  t h r o u g h  has depended upon ; th e  im p o r ta n c e  o f  

th e  im p a c ts  o f  be ve rage  c o n t a i n e r s  i n  each a r e a ;  th e  da ta  

t h a t  was a v a i l a b l e ;  and t h e  ease o r  d i f f i c u l t y  w i t h  wh ich  

a d d i t i o n a l  da ta  c o u ld  be o b t a i n e d .

A r e v ie w  o f  th e  l i t e r a t u r e  and m e e t in g s  w i t h  the  

S t e e r i n g  Group o f  t h e  Waste Management A d v i s o r y  C o u n c i l  

r e v e a le d  t h a t  d o m e s t ic  waste  and l i t t e r  were t h e  two a reas  o f  

e x t e r n a l  c o s t s  where th e  im p a c ts  o f  beve rage  c o n t a i n e r s  were 

l i k e l y  t o  be most i m p o r t a n t  [ e . g . ,  see L i d g r e n  ( 1 9 7 6 ) ,  (OECD 

( 1 9 7 8 ) ] .  D u r in g  th e  r e s e a r c h  a c t i v i t y ,  a t t e n t i o n  was 

a c c o r d i n g l y  c o n c e n t r a t e d  on o b t a i n i n g  i n f o r m a t i o n  on the se  

two a r e a s .  T h e r e f o r e ,  many o f  t h e  s e q u e n t i a l  s ta g e s  i n  th e  

v a l u a t i o n  o f  th e s e  e x t e r n a l  c o s t s  o f  beve ra ge  c o n t a i n e r s  were 

a c c o m p l is h e d  and th e  q u e s t i o n s  ( l ) - ( 6 )  o u t l i n e d  above are  

a n a ly s e d  i n  d e t a i l .  Thus,  T a b le  4 . 2  shows t h a t  a f u l l  

economic  e v a l u a t i o n  has been u n d e r ta k e n  r e g a r d i n g  m u n i c i p a l  

waste management e x p e n d i t u r e s .  However,  i n  r e l a t i o n  to  

l i t t e r ,  c o n s i d e r a b l e  da ta  c o l l e c t i o n  p rob le m s  were 

e n c o u n te re d  wh ich  p r e c lu d e d  th e  p e r fo rm a n c e  o f  such a 

th o ro u g h  and p r e c i s e  economic  e v a l u a t i o n  o f  l i t t e r  c o l l e c t i o n  

and c o n t r o l  e x p e n d i t u r e s .
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I t  was no t  f e a s i b l e  t o  u n d e r ta k e  an economic 

e v a l u a t i o n  f o r  t h e  e n v i r o n m e n t a l  im p a c ts  o f  th e  waste 

management te c h n iq u e s  c u r r e n t l y  adop ted  ( e , g ,  w a te r  p o l l u t i o n  

ru n  o f f  and u n s i g h t l i n e s s  a t  a s u b - s t a n d a r d  l a n d f i l l  s i t e )  

and f o r  t h e  i n j u r i e s  and a e s t h e t i c  im p a c ts  o f  l i t t e r e d  

b o t t l e s  and c a n s .  T h e r e f o r e ,  f o r  t h e s e  im p a c ts  and a l s o  f o r  

the  o t h e r  a reas  ( a i r  and w a te r  p o l l u t i o n  e m is s io n s ,  h y g ie n e  

and u rb an  t r a f f i c  c o n g e s t i o n ) ,  i t  was o n l y  p o s s i b l e  t o

p e r fo r m  th e  f i r s t  s ta g e s  i n  t h e  s e q u e n t i a l  a n a l y s i s .  Thus, 

T a b le  4 . 2  shows t h a t  th e  assessm en t  o f  th e s e  u n q u a n t i f i a b l e  

im p a c ts  c o m p r is e s  a p r e s e n t a t i o n  o f  p h y s i c a l  i n f o r m a t i o n  on 

th e s e  im p a c ts  ( e . g . ,  th e  q u a n t i t i e s  o f  p o l l u t a n t s  g e n e r a te d ,

t h e  number o f  cases o f  c o n ta m in a n ts  b e in g  found i n  be ve rage  

c o n t a i n e r s  e t c . ) ,  sup p lem en te d  by q u a l i t a t i v e  i n f o r m a t i o n  on

th e  n a t u r e  and s i g n i f i c a n c e  o f  th e s e  im p a c ts  ( e . g .  t h e  ty p e  

and s e r io u s n e s s  o f  th e s e  c a s e s ) .  The l a t t e r  a s p e c t  i s  based 

p r i n c i p a l l y  upon a r e v ie w  o f  t h e  o p i n i o n s  o f  th e  

a u t h o r i t a t i v e  b o d ie s  engaged i n  t h e  r e g u l a t i o n  o f  t h e s e  areas

and th e  r e s u l t s  o f  p u b l i c  o p i n i o n  s u r v e y s  r e g a r d i n g  some o f  

t h e s e  im p a c t s .  I n  a d d i t i o n ,  some ' b a l l  p a r k '  maximum 

' g u e s s t i m a t e s '  a re  p re s e n te d  on t h e  c o n g e s t io n  c o s t s  a r i s i n g  

from beverage  d e l i v e r i e s  and th e  p u b l i c  c o s t s  o f  

i n v e s t i g a t i n g  c o m p la in t s  c o n c e r n in g  c o n ta m in a n ts  i n  beve rage  

c o n t a i n e r s .  These ' g u e s s t i m a t e s '  s u b s t a n t i a t e  th e  

q u a l i t a t i v e  a n a l y s i s '  f i n d i n g s  o f  t h e  low s i g n i f i c a n c e  o f  

c a r b o n a te d  beverage  c o n t a i n e r s '  im p a c ts  i n  th e s e  a r e a s .

Beverage c o n t a i n e r  p o l i c i e s  wou ld  le a d  t o  some 

im p a c ts  t h a t  c o u ld  be p r e s e n te d  i n  m one ta ry  t e r m s ,  and a l s o  a
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wide  v a r i e t y  o f  im p a c ts  t h a t  c o u ld  no t  be v a lu e d  i n  monetary 

t e r m s .  Fo r  exam p le ,  a c t i o n  t o  f a v o u r  r e t u r n a b l e s  w ou ld  y i e l d  

e c o n o m i c a l l y  q u a n t i f i a b l e  e n v i r o n m e n t a l  b e n e f i t s  (such  as

r e d u c t i o n s  i n  waste  management c o s t s ) ,  a lo n g  w i t h  

u n q u a n t i f i a b l e  e n v i r o n m e n t a l  b e n e f i t s  i n  th e  fo rm o f  le s s  

l i t t e r ,  reduced  a i r  and w a te r  p o l l u t i o n  e m is s io n s  and l e s s  

i n d u s t r i a l  s o l i d  w a s te s .  W h i le  such a p o l i c y  wou ld  a l s o  le a d

to  u n q u a n t i f i a b l e  e n v i r o n m e n t a l  c o s t s ,  such as in c r e a s e d  

t r a f f i c  c o n g e s t io n  and more s a n i t a t i o n  p rob lem s  a t  some

r e t a i l  o u t l e t s .  Thus, t h e r e  wou ld  be a m y r ia d  o f  

u n q u a n t i f i a b l e  e n v i r o n m e n t a l  im p a c ts  o c c u r r i n g  on b o th  the 

b e n e f i t s  and c o s t s  s i d e .  C o n s e q u e n t l y ,  i t  was n o t  f e a s i b l e  t o  

draw up c o n t i n g e n c y  v a lu e s  f o r  t h e  d i v e r s e  u n q u a n t i f i a b l e  

e n v i r o n m e n ta l  c o s t  and b e n e f i t  i t e m s .

The WMAC c o n s id e r e d  t h a t  beverage  c o n t a i n e r s  

c o n s t i t u t e d  a s m a l l  and s e p a r a b le  p a r t  o f  t h e  o v e r a l l  

e x t e r n a l  c o s t s  r e l a t i n g  t o  a i r  and w a te r  p o l l u t i o n ,  hy g ie n e  

and urban t r a f f i c  c o n g e s t i o n ,  so t h a t  i t  was n o t  w o r t h w h i l e  

a n a l y s i n g  i n  any d e p th  t h e  o v e r a l l  p rob lem  c o n c e r n in g  these

th r e e  a r e a s .  T h e r e f o r e  q u e s t i o n  ( 2 )  was n o t  i n v e s t i g a t e d  f o r  

t h e s e  t h r e e  a s p e c ts  and, i n s t e a d ,  e f f o r t s  were c o n c e n t r a t e d  

on o b t a i n i n g  and p r e s e n t i n g  i n f o r m a t i o n  on t h e  s p e c i f i c  

e x t e r n a l  im p a c ts  o f  beverage  c o n t a i n e r s  i n  th e s e  a re a s .

In  r e l a t i o n  t o  q u e s t i o n  ( 6 ) ,  d a ta  s h o u ld  i d e a l l y  be 

p r e s e n te d  f o r  t h e  p h y s i c a l  q u a n t i t i e s  o f  th e  e x t e r n a l  im pac ts

o f  beve rage  c o n t a i n e r s ,  w h ich  s h o u ld  th e n  be m u l t i p l i e d  by 

t h e  m a r g in a l  c o s t s  o f  th e s e  im p a c ts  t o  y i e l d  a q u a n t i t a t i v e  

moneta ry  f i g u r e  f o r  t h e  l e v e l s  o f  t h e  e x t e r n a l  c o s t s
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g e n e ra te d  by beverage  c o n t a i n e r s  u n d e r  th e  d i f f e r e n t  

s c e n a r i o s .  However, i n  r e a l i t y ,  t h i s  i d e a l  i s  n o t  a t t a i n a b l e  

on a c c o u n t  o f  th e  s i g n i f i c a n t  c o n s t r a i n t s  s u r r o u n d in g  the  

a c q u i s i t i o n  o f  th e  a p p r o p r i a t e  d a t a .  Fo r  o n l y  one c a te g o r y  -  

d o m e s t i c  was te  -  was i t  p o s s i b l e  t o  o b t a i n  any f i n a n c i a l  

d a ta  t o  e n ab le  th e  p e r fo rm a n c e  o f  such a q u a n t i t a t i v e  

a n a l y s i s .  I t  was n o t  p o s s i b l e  t o  d e te r m in e  any moneta ry  

v a l u a t i o n  o f  t h e  a i r  and w a te r  p o l l u t i o n  im p a c ts  o f  beve rage  

c o n t a i n e r  sys tem s so t h a t  i n s t e a d  some p h y s i c a l  e s t i m a t e s  are 

p r e s e n te d .  W h i le  m e a n in g fu l  q u a n t i t a t i v e  f i g u r e s  c o u ld  no t  

be d e r i v e d  f o r  th e  o t h e r  t h r e e  a re a s  o f  e x t e r n a l i t i e s  

( l i t t e r ,  h y g ie n e  and t r a f f i c  c o n g e s t i o n ) .  T h e r e f o r e ,  f o r  

th e s e  t h r e e  a r e a s ,  i t  i s  o n l y  p o s s i b l e  t o  g i v e  some 

q u a l i t a t i v e  i n f o r m a t i o n  i n d i c a t i n g  t h e  d i r e c t i o n  b u t  no t  th e  

s p e c i f i c  s i z e  n o r  th e  m o ne ta ry  v a lu e  o f  th e  l i k e l y  changes in  

th e  e n v i r o n m e n t a l  im p a c ts  g e n e r a te d  by beve rage  c o n t a i n e r s  

u n de r  th e  d i f f e r e n t  s c e n a r i o s .  I n  a d d i t i o n ,  the  t h e s i s  

r e p o r t s  t h e  o p i n i o n s  o f  t h e  a u t h o r i t a t i v e  b o d ie s  on th e  

s i g n i f i c a n c e  o f  th e  e x p e c te d  changes i n  th e  h y g ie n e  and urban 

t r a f f i c  c o n g e s t io n  im p a c ts  o f  t h e  beve rage  c o n t a i n e r  s y s tem s .

I t  i s  acknow ledged  t h a t  t h i s  ' b e s t  p r a c t i c a b l e '  

m e tho lodogy  i s  s u b j e c t  t o  some l i m i t a t i o n s .  Where such 

l i m i t a t i o n s  and i m p o r t a n t  gaps i n  t h e  c u r r e n t  know ledge  are 

a p p a r e n t ,  th e s e  a re  h i g h l i g h t e d  i n  t h e  t h e s i s ,  a lo n g  w i t h  any 

u n c e r t a i n t i e s  c o n c e r n in g  t h e  d a ta  t h a t  i s  p r e s e n t e d .

In  a d d i t i o n .  Tab le  4 . 2  i d e n t i f i e s  t h e  ' b e s t  

a v a i l a b l e '  m e th o lo d o g ie s  t h a t  s h o u ld  be pu rsued  i f  i t  was 

c o n s id e r e d  ne c e s s a ry  t o  o b t a i n  a more a c c u r a t e  economic
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v a l u a t i o n  o f  th e  e n v i r o n m e n t a l  im p a c ts  o f  beverage 

c o n t a i n e r s .  These ' b e s t  a v a i l a b l e '  m e th o d o lo g ie s  o u t l i n e  th e  

more p r e c i s e  p h y s i c a l  d a ta  r e q u i r e d  on th e  q u a n t i t i e s  o f  

p o l l u t a n t s  g e n e ra te d  and th e  damages o c c u r r i n g .  F u r t h e r  

q u a l i t a t i v e  i n f o r m a t i o n  wou ld  th e n  be needed on th e  n a tu r e  o f  

these  im p a c ts  ( e . g .  t h e i r  l o c a t i o n ,  and t h e  s i z e  o f  t h e  human 

and w i l d l i f e  p o p u l a t i o n s  a f f e c t e d ) .

Consumer s u rv e y  t e c h n iq u e s  s h o u ld  p r i m a r i l y  be used 

t o  d e r i v e  an economic  v a l u a t i o n  o f  t h e s e  p h y s i c a l  im p a c ts ,

a l t h o u g h  i t  i s  a l s o  sug ges ted  t h a t  a v a i l a b l e  im pu ted  m oneta ry  

v a lu e s  s h o u ld  be used f o r  some o f  t h e  t r a n s p o r t a t i o n  and 

p o l l u t i o n  im p a c ts  (see Ta b le  4 . 2 ) .  These im pu ted  v a lu e s  a re  

th e  f i g u r e s  f o r  a s p e c t s ,  such as th e  v a lu e  o f  an a c c i d e n t  and 

th e  v a lu e  o f  t i m e ,  w h ich  a re  p u b l i s h e d  and used i n  governm ent  

s t u d i e s .  Im pu ted  f i g u r e s  f o r  o t h e r  im p a c t s ,  such as the  

v a lu e  o f  human l i f e  and th e  economic  v a lu e  o f  p o l l u t i o n  

damage, c o u ld  be d e r i v e d  f rom  r e v ie w s  o f  th e  e m p i r i c a l  

i n f o r m a t i o n  on th e s e  s u b j e c t s  [ e . g .  see 0E C D (19 8 3 ) ] .  I t  i s  

acknow ledged  t h a t  t h e s e  adop ted  v a lu e s  c o u ld  n o t  r e p r e s e n t  

p e r f e c t  measures s i n c e  th e y  a re  s u b j e c t  t o  some l i m i t a t i o n s  

w h ich  wou ld  have t o  be h i g h l i g h t e d .  I n  p a r t i c u l a r ,  i n  t h e i r

d e r i v a t i o n  f rom  th e  a v a i l a b l e  e m p i r i c a l  s t u d i e s ,  

c o n s i d e r a t i o n  wou ld  have t o  be g i v e n  t o  th e  adop ted  v a l u a t i o n

te c h n iq u e s '  l i m i t a t i o n s ,  w h ich  were d i s c u s s e d  i n  c h a p t e r  3 .  

N e v e r t h e l e s s ,  th e s e  im pu te d  v a lu e s  a re  r e a d i l y  a v a i l a b l e  and 

some c re d en ce  can be a t t a c h e d  t o  them. The rough  e s t i m a t e s  

g e n e r a te d  by t h e i r  use a re  p r o b a b ly  s u f f i c i e n t  f o r  th e  

pu rpo ses  o f  s t u d y i n g  t h i s  p a r t i c u l a r  s u b j e c t ,  e s p e c i a l l y
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s in c e  t h e  b a s i c  p h y s i c a l  d a ta  c a n n o t  be as a c c u r a t e  as i s  

i d e a l l y  r e q u i r e d .  The d e c i s i o n  t o  use t h i s  p r o c e d u re  would

l a r g e l y  be a m a t t e r  o f  t h e  a l l o c a t i o n  o f  r e s e a r c h  e f f o r t .  

O r i g i n a l  r e s e a r c h  a c t i v i t y  s h o u ld  t h u s  p r i m a r i l y  be d i r e c t e d

to w a rd s  p e r f o r m in g  a p p r o p r i a t e  consumer s u rv e y s  f o r  th o s e  

i m p o r t a n t  im p a c ts  i t e m s  on wh ich  l i t t l e  m one ta ry  v a l u a t i o n s  

a re  c u r r e n t l y  a v a i l a b l e  ( e . g .  l i t t e r ) .

Consumer s u rv e y  t e c h n iq u e s  c o u ld  pe rhaps  a l s o  be 

used t o  d e r i v e  an o v e r a l l  e v a l u a t i o n  o f  t h e  q u a n t i f i a b l e  and 

u n q u a n t i f i a b l e  i m p a c t s .  T h is  wou ld  b e s t  be done i n  

c o n j u n c t i o n  w i t h  i n f o r m a t i o n  on t h e  economic  im p a c ts  o f  

beve rage  c o n t a i n e r  p o l i c y  measures i n  th e  p o l i c y  e v a l u a t i o n  

so t h a t  any i m p o r t a n t  t r a d e  o f f s  be tween c e r t a i n  economic and 

e n v i r o n m e n t a l  im p a c ts  c o u ld  th e n  be a n a l y s e d .  Thus i t  m igh t  

be w o r t h  c o n s i d e r i n g  t h e  use o f  a H o i n v i l l e  t y p e  p r i o r i t y  

e v a l u a t i o n  ap p roach  f o r  t h i s  w i t h  th e  re s p o n d e n t  s e l e c t i n g  

between d i f f e r e n t  economic and e n v i r o n m e n t a l  im p a c t  i t e m s .

The e v a l u a t i o n s  p e r fo rm e d  un d e r  t h e  ' b e s t  a v a i l a b l e '

m e thod o log y  c o u ld  be used t o  y i e l d  t h e  a p p r o p r i a t e  

i n f o r m a t i o n  p r o v i d e d  f o r  th e  r e s p o n d e n ts  on th e s e  im p a c ts  and 

t o  s p e c i f y  t h e  u n i t s  o f  t h e  s e p a r a t e  im p a c t  i t e m s  ( e . g . ,  X% 

more l i t t e r e d  b o t t l e s  and can s ,  £mY o f  s a v in g s  i n  the  

a u t h o r i t i e s '  waste  d i s p o s a l  c o s t s ,  beve rage  p r i c e s  lo w e r  by 

Z%, P j o b s  g a in e d  i n  c e r t a i n  i n d u s t r i e s  and Q j o b s  l o s t  i n  

o t h e r  i n d u s t r i e s ,  e t c . ) .

The ' b e s t  p r a c t i c a b l e '  m e tho d o lo g y  a p p l i e d  i n  t h i s  

t h e s i s  p r i n c i p a l l y  i n v o l v e s  t h e  use o f  U.K.  e x p e r i e n c e  and 

d a ta ,  s i n c e  i n f o r m a t i o n  f rom  o t h e r  c o u n t r i e s  may no t  be 

d i r e c t l y  a p p l i c a b l e  t o  t h e  p a r t i c u l a r  s i t u a t i o n  i n  t h e  U.K.
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and on a c c o u n t  o f  th e  r e s u l t i n g  need exp ressed  by WMAC f o r  a 

U .K .  d e c i s i o n  on th e  beverage  c o n t a i n e r  i s s u e  t o  be based 

upon U.K. d a t a .  However, f o r  a i r  and w a te r  p o l l u t i o n  

e m is s io n s ,  i t  was no t  f e a s i b l e  t o  o b t a i n  s u f f i c i e n t  U .K .  

d a t a .  T h e r e f o r e ,  o v e rs e a s  d a ta  had t o  be used f o r  the  

a n a l y s i s  o f  t h i s  a r e a .  T h i s  s h o u ld  g i v e  a re a s o n a b le  

i n d i c a t i o n  o f  th e  r e l a t i v e  a i r  and w a te r  p o l l u t i o n  e m is s io n s  

g e n e ra te d  by t h e  a l t e r n a t i v e  b e v e ra ge  c o n t a i n e r  sys te m s .  

N e v e r t h e l e s s ,  t h i s  o v e rs e a s  d a ta  does have c e r t a i n  

l i m i t a t i o n s  w h ich  a re  acknow ledged  and i d e n t i f i e d .  M o re o v e r ,  

a ' b e s t  a v a i l a b l e '  m e th o d o log y  i s  d e ve lo p e d  f o r  th e  

a c q u i s i t i o n  o f  t h e  r e l e v a n t  U .K .  d a ta  i f  i t  was s t i l l  

c o n s id e r e d  n e c e s s a ry  t o  p r o v i d e  a c t u a l  U.K . d a ta  f o r  t h i s  

a r e a .  F u r t h e r m o r e ,  t h i s  i s  supp lem en te d  by th e  p r e s e n t a t i o n  

o f  two case s t u d i e s  i n  A ppend ix  V I ,  wh ich  i n d i c a t e  how t h i s  

m e thodo logy  m ig h t  be employed i n  p r a c t i c e .

4 . 6  C o n c lu s io n

T h is  c h a p t e r  has h i g h l i g h t e d  t h e  w ide  range  o f  

a l t e r n a t i v e  p o l i c y  measures c o n c e r n in g  beverage  c o n t a i n e r s

t h a t  have been im p lem en ted  o r  p roposed  i n  a number o f  

c o u n t r i e s .  T h is  w ide  ra nge  o f  p o l i c y  o p t i o n s  enhances the 

need f o r  a sound f ram ework  f o r  an a n a l y s i s  o f  t h i s  p a r t i c u l a r  

i s s u e .  A c c o r d i n g l y ,  i n  s e c t i o n  4 . 3 ,  a c o n c e p t u a l  f ramework

i s  de ve lo p ed  f o r  a s o c i a l  a p p r a i s a l  o f  beve rage  c o n t a i n e r s .

I t  i s  shown t h a t  th e  c r i t e r i a  f o r  th e  governm en t  to  

c o n s id e r  i n t e r v e n i n g  i n  t h e  be ve ra g e  c o n t a i n e r  m arke t  

c o m p r i s e :  t h e  e x i s t e n c e  o f  i m p e r f e c t  i n f o r m a t i o n  and a la c k

o f  consumer s o v e r e i g n t y  i n  t h e  packaged beve rage  m a r k e t ;  t h e
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e x i s t e n c e  o f  any p o t e n t i a l l y  r e l e v a n t  e x t e r n a l  c o s t s  o f  

beverage  c o n t a i n e r s ;  and th e  b e v e ra g e  c o n t a i n e r  s y s te m s '  

con s u m p t io n  o f  f i n i t e  r e s o u r c e s  w h ich  a re  c o n s id e r e d  to  be 

i n c o r r e c t l y  p r i c e d  under  t h e  c u r r e n t  m a rke t  mechan isms.

S e c t i o n  4 . 3 . 2  th e n  goes on t o  s e t  ou t  some c r i t e r i a  

f o r  t h e  n e x t  s ta g e  o f  th e  s o c i a l  a p p r a i s a l  -  t h e  e v a l u a t i o n  

o f  th e  a l t e r n a t i v e  p o l i c y  m easures .  T h i s  d e t a i l s  the  

s p e c i f i c  e n v i r o n m e n t a l  and economic  im p a c t  i t e m s  t h a t  need t o  

be c o n s id e r e d  i n  t h e  e v a l u a t i o n  o f  t h e  p o l i c y  m easures .  The

e x i s t e n c e  o f  p o s s i b l e  o v e r l a p p i n g  between some o f  t h e  

economic  im p a c t  i t e m s  i s  p o i n t e d  o u t  and t h i s  s e c t i o n  

d e m o n s t ra te s  how t o  a v o id  any d o u b le  c o u n t i n g  t h a t  m ig h t  

o t h e r w i s e  a r i s e .

S e c t i o n  4 . 4  o u t l i n e s  t h e  scope o f  t h i s  t h e s i s  wh ich  

i s  t o  s tu d y  t h e  e x t e r n a l  c o s t s  o f  c a r b o n a te d  beverage

c o n t a i n e r s  and th e  t r i p p a g e  o f  t h e  r e t u r n a b l e  b o t t l e s .  On 

th e  b a s i s  o f  th e  t h e o r e t i c a l  f o u n d a t i o n s  f o r  th e  e v a l u a t i o n  

o f  e n v i r o n m e n t a l  damage c o s t s ,  de ve lo p e d  i n  t h e  p r e v i o u s  

c h a p t e r  3 ,  t h e  f i n a l  s e c t i o n  4 . 5  th e n  o u t l i n e s  t h e  ' b e s t  

p r a c t i c a b l e '  m e thodo logy  t h a t  i s  now f o l l o w e d  f o r  t h e  

e v a l u a t i o n  o f  th e  e x t e r n a l  c o s t s  o f  c a r b o n a te d  beverage 

c o n t a i n e r s  i n  t h e  n e x t  f i v e  c h a p t e r s .  I t  i s  acknow ledged 

t h a t  t h i s  m e thod o log y  i s  s u b j e c t  t o  some l i m i t a t i o n s  which

are  p r i m a r i l y  due t o  th e  p r a c t i c a l  c o n s t r a i n t s  s u r r o u n d in g  

th e  c o l l e c t i o n  o f  t h e  a p p r o p r i a t e  d a t a .  T h e r e f o r e ,  th e  l a s t  

s e c t i o n  a l s o  o u t l i n e s  a p roposed  ' b e s t  a v a i l a b l e '  m e thodo logy  

t h a t  c o u ld  be f o l l o w e d  f o r  th e  econom ic  e v a l u a t i o n  o f  the

e n v i r o n m e n ta l  im p a c ts  o f  c a r b o n a te d  be ve rage  c o n t a i n e r s ,  i f  

i t  s h o u ld  be n e c e s s a ry  t o  seek f u r t h e r  i n f o r m a t i o n .
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CHAPTER 5 

DOMESTIC SOLID WASTE

In t ro d u c t io n

Concern o v e r  th e  r i s i n g  q u a n t i t i e s  o f  d o m e s t i c  s o l i d

waste  has prompted i n t e r e s t  and i n v e s t i g a t i o n s  c o n c e r n in g  one

p a r t i c u l a r  component o f  th e  s o l i d  waste  s t re a m :  beverage

c o n t a i n e r s ;  t h u s  a gove rnm en t  o f f i c i a l  has s t a t e d  t h a t ^ ^ ^ :

" D u r in g  th e  ' 6 0 s ,  p r i v a t e  c i t i z e n s ,  p u b l i c  i n t e r e s t  
g roups  and go ve rnm en ts  became i n c r e a s i n g l y  concerned 
a b o u t  th e  r a p i d l y  i n c r e a s i n g  q u a n t i t i e s  o f  l i t t e r  
and was tes  b e in g  g e n e r a t e d .  The beve rage  c o n t a i n e r  
came t o  th e  f o r e f r o n t b e c a u s e  i t  had c l e a r l y  and 
q u a n t i f i a b l y  changed f rom b e in g  r e f i l l a b l e  to  b e ing  
n o n - r e f i l l a b l e  and t h i s  t r e n d  t o  th ro w  away 
p a c k a g in g  appeared  t o  be g r o w i n g . "

S i m i l a r l y ,  L i d g r e n  (1 9 7 6 ,  p . 13) n o tes  t h a t :

"w as te  as such c o n s t i t u t e s  a s p e c i a l  e n v i r o n m e n ta l
p r o b le m   S ince  d i f f e r e n t  packages can g i v e
r i s e  t o  waste  t r e a t m e n t  c o s t s  o f  one k i n d  o r  an o th e r  
t h e r e  i s  s t i l l  good r e a s o n ,  n o t a b l y  f rom  th e  
r e c o v e r y  a s p e c t ,  t o  d i s c u s s  packages i n  te rm s  o f  
w a s t e . "

T h e r e f o r e ,  t h i s  c h a p t e r  r e v ie w s  th e  im p a c ts  a r i s i n g  

f rom  t h e  d i s p o s a l  o f  be ve rage  c o n t a i n e r s  i n  do m e s t ic  s o l i d  

w a s t e .

-  S e c t i o n  5 .1  examines th e  ' e x t e r n a l '  n a t u r e  o f  th e  
c o s t s  a r i s i n g  f rom  th e  g e n e r a t i o n  o f  dom es t ic  
s o l i d  w as te .

-  S e c t i o n  5 .2  o u t l i n e s  t h e  ' b e s t  p r a c t i c a b l e '  
m e thodo logy  t h a t  i s  f o l l o w e d  i n  t h i s  c h a p t e r  f o r  

t h e  e v a l u a t i o n  o f  t h e s e  e x t e r n a l  c o s t s .  T h i s  
s e c t i o n  a l s o  d e v e lo p s  a ' b e s t  a v a i l a b l e '  

m e thododo logy  t h a t  c o u ld  be used f o r  th e

(1 )  S ource :  P e rs o n a l  com m un ica t io n  w i t h  o f f i c i a l s  o f  t h e
S o l i d  Waste Management B ranch o f  E n v i ro n m e n t  Canada.
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p e r fo rm a n c e  o f  a f u l l  econom ic  e v a l u a t i o n  o f  these  

e x t e r n a l  c o s t s  i f  t h i s  s h o u ld  be c o n s id e r e d  
n e c e s s a ry  and i f  more r e s o u r c e s  were a v a i l a b l e  f o r  

t h e  a c q u i s i t i o n  o f  t h e  a d d i t i o n a l  d a ta  and 
i n f o r m a t i o n  r e q u i r e d  f o r  t h i s .

-  S e c t i o n  5 .3  p r e s e n ts  a d e t a i l e d  r e v ie w  o f  th e  
c u r r e n t l y  a v a i l a b l e  i n f o r m a t i o n  on th e  e x t e r n a l

c o s t s  o f  d o m e s t i c  s o l i d  w a s te .
-  S e c t i o n  5 .4  th e n  asse sses  t h e  s i z e  o f  t h e  beverage

c o n t a i n e r  component o f  d o m e s t i c  s o l i d  w a s te .
-  S e c t i o n  5 .5  a n a ly s e s  th e  r a n k i n g  o f  the

a l t e r n a t i v e  be ve rage  c o n t a i n e r s  i n  t e r m s , o f  t h e i r  
r e l a t i v e  l e v e l s  o f  d o m e s t i c  waste  g e n e r a t i o n .

-  S e c t i o n  5 .6  uses th e  i n f o r m a t i o n  p r e s e n te d  i n  
s e c t i o n s  5 . 3 - 5 . 5  t o  e v a l u a t e  th e  e x t e r n a l  c o s t s  o f  

t h e  d o m e s t ic  s o l i d  waste  g e n e ra te d  by r e t u r n a b l e  
and n o n - r e t u r n a b l e  b e v e ra ge  c o n t a i n e r s .

-  I n  S e c t i o n  5 . 7 ,  t h i s  i n f o r m a t i o n  i s  th e n  used to  
e s t im a t e  th e  q u a n t i t i e s  o f  beve rage  c o n t a i n e r s  i n  

d o m e s t ic  waste and th e  e x t e r n a l  c o s t s  o f  t h e i r  
c o l l e c t i o n  and d i s p o s a l  under  v a r i o u s  s c e n a r io s

f o r  th e  beve rage  c o n t a i n e r  m a rke t  i n  1982.

5 ,1 The ' e x t e r n a l *  n a t u r e  o f  t h e  c o s t s  a r i s i n g  f rom the
g e n e r a t i o n  o f  d o m e s t i c  s o l i d  waste

The g e n e r a t i o n  o f  d o m e s t i c  s o l i d  waste r e s u l t s  i n

two t y p e s  o f  s o c i a l  c o s t s : -

( i )  th e  f i n a n c i a l  c o s t s  i n c u r r e d  by l o c a l
a u t h o r i t i e s  t o  c o l l e c t  and d is p o s e  o f  do m es t ic  

waste  ;

( i i )  th e  e n v i r o n m e n t a l  im p a c ts  o f  th e  waste
management t e c h n iq u e s  c u r r e n t l y  o p e ra te d  by 

l o c a l  a u t h o r i t i e s  ( e . g . ,  a i r  p o l l u t i o n  f rom  an 
i n c i n e r a t o r  o r  w a te r  p o l l u t i o n  r u n - o f f  and 

u n s i g h t l i n e s s  a t  a l a n d f i l l  s i t e ) .

The e x t e r n a l  n a t u r e  o f  b o th  o f  th e s e  c a t e g o r i e s  o f  

im p a c ts  has been a d voca te d  n o t  o n l y  by e c o n o m is ts  [ e . g . ,  see
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Grace ( 1 9 7 7 ) ]  b u t  a l s o  by e n g in e e r s  engaged i n  s o l i d  waste 

management [ e . g . ,  see H ig g in s o n  ( 1 9 7 1 ) ,  G o s l in g  ( 1 9 7 3 ) ] .  The 

l a t t e r  c a t e g o r y  c o n s t i t u t e s  e x t e r n a l  c o s t s  s i n c e  th e s e  

e n v i r o n m e n t a l  im p a c ts  on o t h e r  r e s i d e n t s  a re  n o t  ta k e n  i n t o  

a c c o u n t  by th e  h o u s e h o ld e rs  g e n e r a t i n g  th e  w a s te .  The 

f i n a n c i a l  c o s t s  o f  d o m e s t ic  was te  c o l l e c t i o n  and d i s p o s a l  do

a l s o  c o n s t i t u t e  e x t e r n a l  c o s t s  because ,  even though  th e s e  

c o s t s  a re  b o rne  by t a x  p a y in g  h o u s e h o ld e r s ,  th e y  a r e  p a id  by 

h o u s e h o ld e rs  i n  a f l a t  r a t e  manner ( u s u a l l y  a l e v y  on th e  

r a t e s )  t h a t  i s  n o t  d i r e c t l y  r e l a t e d  t o  th e  q u a n t i t y  o f  s o l i d

waste g e n e ra te d  by th e  h o u s e h o ld e r .  T h is  f l a t  r a t e  payment 

sys tem g i v e s  t h e  i n d i v i d u a l  h o u s e h o ld e r  no i n c e n t i v e  to

reduce  th e  q u a n t i t y  o f  s o l i d  waste  h e /s h e  g e n e r a t e s .  

T h e r e f o r e ,  under  t h e  c u r r e n t  s y s te m ,  th e  consumers -  and 

hence a l s o  t h e  p r o d u c e r s  -  have no i n c e n t i v e  t o  ta k e  i n t o  

a c c o u n t  th e  c o s t s  o f  d o m e s t i c  was te  management and th e  waste

d i s p o s a l  c h a r a c t e r i s t i c s  o f  p r o d u c t s .  Thus th e  s o c i a l  c o s t s  

a r i s i n g  f rom th e  d i s p o s a l  o f  p r o d u c t s  as d o m e s t ic  was te  are

' e x t e r n a l '  t o  th e  h o u s e h o ld e r  a t  t h e  p o i n t  when h e /s h e
( 2 )p u rc h a s e s  th e  p r o d u c t s  .

( 2 )  I t  had been sug g e s te d  t h a t  t h e  s a le s  and e x c i s e  ta x e s  
c u r r e n t l y  l e v i e d  on be ve ra ge s  r e s u l t  i n  the  
i n t e r n a l i s i n g  o f  th e  c o s t s  o f  waste d i s p o s a l  and 
c o l l e c t i o n .  However,  t h i s  i s  n o t  th e  case s i n c e  the  
s a le s  and e x c i s e  ta x e s  a re  l e v i e d  on th e  c o n t e n t s  and 
n o t  t h e  package o f  t h e  b e v e ra g e ;  w h i l e  i t  i s  th e
package ,  n o t  th e  c o n t e n t s ,  t h a t  r e s u l t s  i n  t h e  
g e n e r a t i o n  o f  s o l i d  w a s te .  M o re o v e r ,  th e  l e v e l s  o f  
d o m e s t ic  waste  g e n e ra te d  by t h e  a l t e r n a t i v e  packages f o r  
b e v e ra g e s  can be s i g n i f i c a n t l y  d i f f e r e n t .  Thus ,  th e  
d o m e s t ic  waste  g e n e ra te d  by d r a u g h t  ( b u l k )  s a le s  o f  
b e ve ra g es  i s  v e ry  much l e s s  t h a n  t h a t  f rom b o t t l e d  and 
canned b e v e ra g e s ,  a l t h o u g h  th e  l e v e l  o f  s a le s  and e x c i s e  
ta x e s  on th e  b e ve ra g e s  wou ld  be th e  same f o r  b o th  type s  
o f  packaged b e v e ra g e s .

-  199 -



5 .2  M e th o d o lo g ie s  f o r  e v a l u a t i n g  th e  e x t e r n a l  c o s t s  o f
c a r b o n a te d  beverage  c o n t a i n e r s  i n  d o m e s t i c  waste

The s e q u e n t i a l  app roach  i s  a p p l i e d  i n  t h i s  c h a p t e r  

f o r  t h e  e v a l u a t i o n  o f  th e  e x t e r n a l  c o s t s  o f  d o m e s t ic  s o l i d  

w a s te .  The e x t e n t  t o  wh ich  th e  s e q u e n t i a l  s ta g e s  have been 

f o l l o w e d  t h r o u g h  i n  t h i s  a n a l y s i s  d i f f e r s  f o r  th e  two

d i f f e r e n t  c a t e g o r i e s  o f  e x t e r n a l  c o s t s ,  i d e n t i f i e d  i n  th e  

p r e v i o u s  s e c t i o n .

A f u l l  economic  e v a l u a t i o n  i s  made o f  th e  f i r s t  

c a t e g o r y  -  th e  a u t h o r i t i e s *  f i n a n c i a l  c o s t s  o f  c o l l e c t i n g  and

d i s p o s i n g  o f  d o m e s t i c  w as te .  The t h e s i s  p r e s e n t s  e s t im a t e s  

o f  t h e  p h y s i c a l  q u a n t i t i e s  o f  s o l i d  was te  g e n e ra te d  i n  the

U.K .  and th e  a v a i l a b l e  d a ta  on th e  a u t h o r i t i e s '  waste  

management c o s t s  a re  th e n  d e t a i l e d .  An i n - d e p t h  a n a l y s i s  o f  

th e  d a ta  i s  u n d e r ta k e n  t o  d e r i v e  e s t i m a t e s  o f  t h e  

economic  c o s t s  o f  d o m e s t i c  was te  c o l l e c t i o n  and d i s p o s a l .  In

a d d i t i o n ,  i n f o r m a t i o n  f rom  a number o f  so u rc e s  i s  used t o  

d e te rm in e  t h e  m a r g i n a l  c o s t s  o f  d o m e s t i c  waste  management.

The e v a l u a t i o n  o f  t h e  second c a t e g o r y  -  th e  

e n v i r o n m e n t a l  im p a c ts  o f  c u r r e n t  was te  management te c h n iq u e s  

-  wou ld  e n t a i l  a s e r i e s  o f  s t e p s .  The f i r s t  s te p  wou ld  be 

th e  i d e n t i f i c a t i o n  o f  t h e  t y p e s  o f  e n v i r o n m e n t a l  im p a c ts  

i n v o l v e d .  I t  wou ld be w o r t h w h i l e  t o  t r e a t  s e p a r a t e l y  th e  

im p a c ts  o f  l a n d f i l l  s i t e s  f rom th o s e  o f  th e  o t h e r  t e c h n iq u e s ,

s in c e  th e  l a n d f i l l  s i t e s '  im p a c ts  appea r  t o  be more i m p o r t a n t  

and a r e  more w ide r a n g i n g .  Thus,  t h e s e  im p a c ts  i n c l u d e  the

w a te r  p o l l u t i o n  p rob lem s  caused by l e a c h a t e  f rom  a s i t e ,  as 

w e l l  as n u is a n c e  t o  n e i g h b o u r i n g  r e s i d e n t s  caused by f l i e s .
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v e rm in  and u n s i g h t l i n e s s  o f  th e  s i t e .  The im p a c ts  o f  the 

o t h e r  t e c h n iq u e s  p r i m a r i l y  c o m p r is e  n u is a n c e s  t o  near-by 

r e s i d e n t s  ( e . g .  a i r  p o l l u t i o n  e m is s io n s  from an i n c i n e r a t o r ) .

Fo r  th e  e v a l u a t i o n  o f  t h e  w a te r  p o l l u t i o n  p ro b le m s ,  

i n f o r m a t i o n  i s  i d e a l l y  r e q u i r e d  on t h e  t o t a l  q u a n t i t i e s  o f

l e a c h a t e  e f f l u e n t  g e n e ra te d  by l a n d f i l l  s i t e s ,  th e  

p r o p i n q u i t y  o f  th e  l a n d f i l l  s i t e s  to  a q u i f e r s  and s u r f a c e  

w a t e r s ,  and th e  cases o f  th e  l e a c h a t e  c o n t a m i n a t i n g  a q u i f e r s  

and s u r f a c e  w a te r  b o d i e s .  T h is  l a s t  a s p e c t  wou ld  pose the  

c o n s i d e r a b l e  p rob le m  o f  i d e n t i f y i n g  where c o n t a m in a t i o n

o f  a q u i f e r s  has o c c u r r e d  and d e t e r m i n i n g  th e  e x t e n t  to  which

such c o n t a m in a t i o n  was caused by l e a c h a t e  f rom  l a n d f i l l  

s i t e s .  A moneta ry  v a l u a t i o n  o f  t h e s e  cases  wou ld  i n c l u d e  the  

w a te r  a u t h o r i t i e s *  c o s t s  o f  p u r i f y i n g  th e  c o n ta m in a te d  w a te r  

o r  p r o v i d i n g  w a te r  from a l t e r n a t i v e  s o u r c e s .  In  a d d i t i o n ,  

any r e s i d u a l  d e t e r i o r a t i o n  i n  th e  q u a l i t y  o f  t h e  w a te r  

s u p p l i e s  wou ld  have t o  be asse ssed .  P h y s i c a l  i n d i c a t o r s  

wou ld  be r e q u i r e d  o f  any p o l l u t i o n  o f  s u r f a c e  w a t e r s ,  and 

consumer s u rv e y  t e c h n iq u e s  c o u ld  th e n  be used t o  e v a lu a t e  

th e s e  im p a c t s .

The n u is a n c e  im p a c ts  o f  l a n d f i l l  s i t e s  and o t h e r  

was te  management t e c h n iq u e s  c o u ld  be assessed by d e t e r m in i n g  

t h e  p r o x i m i t y  o f  r e s i d e n t i a l  a re a s  and th e n  p e r f o r m in g  

o p i n i o n  s u r v e y s  o f  t h e  h o u s e h o ld s  i n  th e  a f f e c t e d  a r e a s .  Care 

w ou ld  have t o  be ta k e n  t o  a s c e r t a i n  t h e  t y p e s  o f  im p a c ts  t h a t  

were p e r c e i v e d  and v a lu e d  by th e  r e s p o n d e n t  so as t o  ensure

t h a t  t h e r e  was no d o u b le c o u n t i n g  i n  r e l a t i o n  t o  t h e  im p a c t  

i t e m s  f o r  wh ich v a l u a t i o n s  c o u ld  be d e te rm in e d  s e p a r a t e l y
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( e . g .  t h e  f i n a n c i a l  c o s t s  o f  was te  management and th e  w a te r

a u t h o r i t i e s '  c o s t s  o f  p u r i f y i n g  w a te r  s u p p l i e s ) .

T h is  ' b e s t  a v a i l a b l e '  m e th od o lo g y  f o r  th e  second

e x t e r n a l  c o s t  c a t e g o r y  c o u ld  n o t  be f o l l o w e d  i n  t h i s  t h e s i s  

s i n c e  t h e r e  i s  a l a c k  o f  n a t i o n - w i d e  i n f o r m a t i o n  on th e  i tem s

i d e n t i f i e d  above and s u f f i c i e n t  r e s o u r c e s  were n o t  a v a i l a b l e  

to  u n d e r ta k e  th e  e x t e n s i v e  s i t e - s p e c i f i c  r e s e a r c h  r e q u i r e d  to  

o b t a i n  t h i s  i n f o r m a t i o n .  C o n s e q u e n t l y ,  th e  a n a l y s i s  o f  t h i s  

a s p e c t  i s  l i m i t e d  t o  th e  f i r s t  s te p  -  i d e n t i f i c a t i o n  o f  the

ty p e s  o f  e n v i r o n m e n t a l  im p a c ts  c r e a t e d  by c u r r e n t  waste  

management t e c h n iq u e s  -  and a r e v ie w  o f  th e  a v a i l a b l e

i n f o r m a t i o n  on th e s e  i m p a c t s .  T h i s  c o m p r is e s  some 

q u a n t i t a t i v e  e s t im a t e s  o f  t h e  t o t a l  e f f l u e n t  f rom l a n d f i l l

s i t e s ,  supp lem ented  by a q u a l i t a t i v e  i n d i c a t i o n  o f  th e  

f r e q u e n c y  and s i g n i f i c a n c e  o f  t h e  c o n t a m i n a t i o n  o f  a q u i f e r s

and s u r f a c e  w a te rs  by l e a c h a t e  f ro m  l a n d f i l l  s i t e s .  In  

a d d i t i o n ,  some q u a l i t a t i v e  i n f o r m a t i o n  i s  p r e s e n te d  on the

s i g n i f i c a n c e  o f  th e  a e s t h e t i c  im p a c ts  o f  l a n d f i l l  s i t e s  upon 

n e ig h b o u r in g  r e s i d e n t s .  I n  th e  l i g h t  o f  th e  c u r r e n t  l a c k  o f  

d a t a ,  th e  p rob le m s  i n v o l v e d  i n  o b t a i n i n g  th e  a d d i t i o n a l  

i n f o r m a t i o n  i d e a l l y  r e q u i r e d  and th e  r e l a t i v e l y  low

im p o r ta n c e  o f  t h i s  a s p e c t  i n  t h e  c o n t e x t  o f  a beve rage  

c o n t a i n e r  s t u d y ,  t h e  p ro c e d u re  o u t l i n e d  above r e p r e s e n t s  the

' b e s t  p r a c t i c a b l e '  m e thod o log y  t h a t  c o u ld  be ad op ted  f o r  

a s s e s s in g  t h i s  a s p e c t .  I f  more d e t a i l e d  i n f o r m a t i o n  sho u ld

be r e q u i r e d  and i f  more r e s o u r c e s  were a v a i l a b l e  f o r  i t s  

a c q u i s i t i o n ,  th e n  t h e  ' b e s t  a v a i l a b l e '  m e thodo logy  deve loped

e a r l i e r  c o u ld  fo rm  th e  b a s i s  f o r  t h i s .
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5 .3  Review o f  a v a i l a b l e  d a ta  on th e  e x t e r n a l  c o s t s  o f
d o m e s t i c  s o l i d  waste

5 . 3 . 1  The f i n a n c i a l  c o s t s  o f  d o m e s t i c  waste c o l l e c t i o n  and
d i s p o s a l

The l o c a l  a u t h o r i t i e s '  n e t  c o s t s  o f  waste  c o l l e c t i o n  

and d i s p o s a l  i n  t h e  U . K . ,  amounted t o  £ 2 9 1 . 95m. and £ 1 0 4 . 2m.,

r e s p e c t i v e l y ,  i n  t h e  f i n a n c i a l  y e a r  1 9 7 6 -7 7 ,  (1977 p r i c e s )  

[ C h a r t e r e d  I n s t i t u t e  o f  P u b l i c  F in a n c e  and Accoun tancy  

(CIPFA) ( 1 9 7 7 ) ,  S o c i e t y  o f  County  T r e a s u r e r s  (SCT) ( 1 9 7 8 a ) ] .  

The ' n e t '  c o s t  f i g u r e s  g i v e n  above i n d i c a t e  th e  f i n a n c i a l  

bu rden t o  th e  l o c a l  a u t h o r i t i e s  a r i s i n g  f ro m  t h e i r  c o l l e c t i o n  

and d i s p o s a l  o f  w a s te .  The above f i g u r e s  a re  ' n e t '  o f  the

l o c a l  a u t h o r i t i e s '  income f rom  waste  d i s p o s a l  and c o l l e c t i o n  

c h a rge s  and f rom  th e  s a le  o f  r e c y c le d  m a t e r i a l s .  I n  19 76-77 ,  

th e  a u t h o r i t i e s '  income f rom  th e s e  s o u rc e s  amounted t o  a b o u t  

£ 3 1 . 2m (1977 p r i c e s )  [CIPFA ( 1 9 7 7 ) ,  SCT ( 1 9 7 8 a ) ] .  T h e r e f o r e ,  

i n  1 9 7 6 -7 7 ,  th e  l o c a l  a u t h o r i t i e s '  ' g r o s s '  c o s t s  o f  waste 

c o l l e c t i o n  and d i s p o s a l  were abou t  £3l2m and £ 1 1 5 . 4m,

r e s p e c t i v e l y  (1977 p r i c e s )  [CIPFA ( 1 9 7 7 ) ,  ( SCT( 1978a) ] .  The 

' g r o s s '  c o s t s  o f  waste  c o l l e c t i o n  and d i s p o s a l  i n  1977-78

were a b o u t  £310m and £116m, r e s p e c t i v e l y  (1977 p r i c e s ) .  The 

waste  d i s p o s a l  a u t h o r i t i e s '  income was e s t im a t e d  t o  be about  

£ 1 0 . 9m i n  1 9 7 7 -7 8 ,  so t h a t  th e  ' n e t '  c o s t s  o f  waste d i s p o s a l  

i n  1977-78 were abou t  £ 1 0 5 . 4m (1977 p r i c e s ) .  S i m i l a r  da ta  

f o r  th e  waste  c o l l e c t i o n  a u t h o r i t i e s  ' income a re  n o t  

a v a i l a b l e  f o r  1 9 77 -7 8 .  N e v e r t h e l e s s ,  i f  t h e  d a ta  f o r  1976-77 

f rom CIPFA (1 977 )  a re  used ,  th e n  i t  can be e s t im a t e d  t h a t  th e  

' n e t '  c o s t s  o f  m u n i c i p a l  waste  c o l l e c t i o n  i n  1977-78  were 

ab o u t  £ 2 8 7 . 8m (1977 p r i c e s ) .
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These c o s t s  r e p r e s e n t  ab o u t  £ 7 .1 0  p e r  head o f  th e  

p o p u l a t i o n .  A c c o r d in g  t o  th e  CIPFA (1977 )  r e p o r t ,  th e  

' n e t ' ( ^ )  m u n i c i p a l  was tes  amounted t o  a b ou t  1 8 .0  m i l l i o n  

to n n e s  i n  1976-77 .  Thus, t h e  ave rage  c o s t s  o f  waste  

c o l l e c t i o n  and d i s p o s a l  were ab ou t  £ 1 6 .2 0  p e r  to n n e  and £ 5 .8 0

p e r  t o n n e ,  r e s p e c t i v e l y  i n  1976-77  (1977 p r i c e s ) .  The d a ta

f o r  1977-78  i n d i c a t e  t h a t  t h e  ave rag e  c o s t s  o f  was te  

c o l l e c t i o n  and d i s p o s a l  were a b ou t  £ 1 5 .7 0  p e r  ton n e  and £ 5 .8 0

p e r  to n n e ,  r e s p e c t i v e l y ,  i n  t h e  f i n a n c i a l  y e a r  197 7 -7 8 .

However,  t h e r e  a re  f o u r  m a jo r  p o i n t s  t h a t  must be h i g h l i g h t e d  

c o n c e r n in g  th e s e  e s t i m a t e s .

F i r s t ,  F i g u r e  5 .1  shows t h a t  l o c a l  a u t h o r i t i e s  

c o l l e c t  waste n o t  o n l y  f rom  h o u s e h o ld s  ( 1 6 . 0  m i l l i o n  to n n e s  

p e r  annum) b u t  a l s o  f rom  th e  co m m e rc ia l  s e c t o r  ( a b o u t  2.2m 

to n ne s  pe r  annum) [CIPFA ( 1 9 7 7 ) ] .  L o c a l  a u t h o r i t i e s  c ha rge  

co m m e rc ia l  p re m is e s  f o r  t h e  c o l l e c t i o n  o f  t h e i r  w a s te .  In

19 7 6 -7 7 ,  th e s e  ch a rge s  amounted t o  abou t  £ 1 5 . 6m (1977 p r i c e s )  

[CIPFA ( 1 9 7 7 ) ] .  T h is  i s  e q u i v a l e n t  t o  a cha rge  o f  a b o u t  £7 

pe r  tonne  o f  com m e rc ia l  waste  c o l l e c t e d .  I t  was n o t  p o s s i b l e  

t o  d e te rm in e  w h e th e r  t h i s  cha rge  c o v e rs  th e  l o c a l  

a u t h o r i t i e s '  c o s t s  o f  c o l l e c t i n g  was te  f rom  c o m m e rc ia l  

e s t a b l i s h m e n t s ,  w h ich  may be lo w e r  th a n  th e  ave rage  c o s t s  o f  

c o l l e c t i n g  was tes  f rom ho u s e h o ld s  on a c c o u n t  o f  t h e  l a r g e r  

q u a n t i t i e s  o f  was tes  g e n e r a te d  a t  c o m m e rc ia l  e s t a b l i s h m e n t s .

(3 )  The ' n e t '  m u n i c i p a l  was tes  a re  th e  ' g r o s s '  amount o f  
h o useh o ld  and c o m m e rc ia l  was tes  c o l l e c t e d  by t h e  l o c a l  
a u t h o r i t i e s  [ a b o u t  1 8 .23  m i l l i o n  to n ne s  i n  1976-77  CIPFA 
( 1 9 7 7 ) ] ,  l e s s  th e  q u a n t i t y  o f  waste  t h a t  i s  r e c y c l e d  by 
th e  waste  c o l l e c t i o n  and d i s p o s a l  a u t h o r i t i e s  [ a b o u t  
0 .2 8  m i l l i o n  to n n e s  i n  1976-77  CIPFA ( 1 9 7 7 ) ,  SCT 
( 1 9 7 8 a ) ] .
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I f  t h e s e  c h a rg e s  c o v e r  th e  a u t h o r i t i e s '  c o s t  o f  c o l l e c t i n g

com m e rc ia l  w a s te ,  the n  an e s t im a t e  f o r  th e  ave rag e  c o s t s  o f  

c o l l e c t i n g  d o m e s t ic  waste  s h o u ld  be d e r i v e d  by d i v i d i n g  the

' n e t '  c o s t s  o f  waste  c o l l e c t i o n  by j u s t  th e  above f i g u r e  f o r  

' n e t '  h o u s e h o ld  was tes  (16.0m t o n n e s ) .  T h is  y i e l d s  an

e s t im a t e  f o r  th e  ' n e t '  ave rage  c o s t s  o f  d o m e s t i c  waste 

c o l l e c t i o n  i n  1976-77 o f  abou t  £ 1 8 .4  pe r  tonne  (1977 

p r i c e s ) .  However,  i f  th e  c h a rg e s  do n o t  f u l l y  c o v e r  th e  

c o s t s  o f  c o l l e c t i n g  co m m erc ia l  w a s te ,  th e n  th e  ave rag e  c o s ts  

o f  d o m e s t i c  waste  c o l l e c t i o n  w ou ld  be l e s s  tha n  t h i s  f i g u r e  

o f  £ 1 8 .4  p e r  to n n e .

Second, F ig u r e  5 .1  shows t h a t  th e  County  C o u n c i l ' s  

waste  d i s p o s a l  a u t h o r i t i e s  (WDAs) a d m i n i s t e r  abou t  9 .1  

m i l l i o n  to n n e s  o f  d e l i v e r e d  was tes  ( p r i m a r i l y  f ro m  commerce 

and i n d u s t r y )  as w e l l  as th e  18 m i l l i o n  tonnes  o f  do m e s t ic

and c o m m e rc ia l  waste  c o l l e c t e d  by th e  l o c a l  a u t h o r i t i e s .  The 

WDAs may c h a rg e  f o r  t h e  d i s p o s a l  o f  t h e s e  d e l i v e r e d  w a s te s ,  

depend ing  p r i n c i p a l l y  upon what  t h e y  a r e .  M a t e r i a l  such as 

r u b b l e ,  w h ic h  i s  a c t u a l l y  u s e f u l  as c o v e r  m a t e r i a l  a t  

l a n d f i l l  s i t e s ,  may be a l l o w e d  i n  f r e e ;  w h i l e  fees  may be 

cha rge d  f o r  t h e  d i s p o s a l  o f  awkward w a s te s .  In  1976 -77 ,

waste d i s p o s a l  cha rges  f o r  d e l i v e r e d  waste  amounted t o  a b ou t  

£ 7 . 4m [1977  p r i c e s )  (SCT ( 1 9 7 8 a ) ] .  The e a r l i e r  e s t im a t e  o f

£5 .80  p e r  to n n e  f o r  th e  ave rage  c o s t s  o f  waste  d i s p o s a l  was 

d e r i v e d  by d i v i d i n g  t h e  WDAs' ' n e t '  c o s t s  o f  waste  d i s p o s a l  

( £ 1 0 4 . 2m) by th e  e s t im a t e  f o r  th e  h o u s e h o ld  and co m m e rc ia l  

was tes  c o l l e c t e d  by th e  l o c a l  a u t h o r i t i e s  (18 m i l l i o n  

t o n n e s ) .  However,  i f  th e  WDAs' ' n e t '  a n n ua l  c o s t s  p l u s  the  

c h a rg e s ,  ( i . e . ,  t h e  WDAs' c o s t s  o f  d i s p o s i n g  o f  a l l  o f  the  

waste t h e y  a d m i n i s t e r ,  a t o t a l  o f  £ 1 1 5 . 4m i n  1 9 7 6 -7 7 )  i s
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d i v i d e d  by th e  t o t a l  wastes t h e y  a d m i n i s t e r  ( 2 7 . 2  m i l l i o n  

to n n e s  p . a . ) ,  th e n  t h i s  y i e l d s  an e s t i m a t e  f o r  ave rage  waste

d i s p o s a l  c o s t s  o f  £ 4 .2 0  p e r  t o n n e .  The c h o ic e  between th e s e  

two e s t im a t e s  depends upon w he th e r  th e  cha rges  l e v i e d  on

d e l i v e r e d  wastes c o v e r  th e  c o s t s  o f  t h e i r  d i s p o s a l .  The 

income r a i s e d  by t h e  cha rg e s  i n  1976-77  was e q u i v a l e n t  to  an 

ave rage  cha rge  o f  G.SOp. p e r  to n n e  o f  d e l i v e r e d  waste  (1977 

p r i c e s ) .  I t  has been s u g g e s te d  t h a t  t h e s e  cha rges  may no t  

c o v e r  th e  c o s t s  o f  d i s p o s i n g  o f  d e l i v e r e d  was tes  so t h a t  th e  

ave rage  c o s t s  o f  d o m e s t ic  was te  d i s p o s a l  c o u ld  be l e s s  than  

th e  e s t im a t e  o f  £ 5 .8 0  p e r  t o n n e ,  r e p o r t e d  e a r l i e r .

The t h i r d  p o i n t ,  r e l a t i n g  t o  t h e  f i g u r e s  d e r i v e d

e a r l i e r  f o r  th e  ave rage  c o s t s  o f  was te  c o l l e c t i o n  and 

d i s p o s a l ,  i s  t h a t  t h e r e  i s  c o n s i d e r a b l e  c o n t r o v e r s y

c o n c e r n in g  th e  d e n o m in a to r  -  t h e  t o t a l  l e v e l  o f  m u n i c i p a l  

was tes  g e n e ra te d  a n n u a l l y  i n  t h e  U .K .  E s t im a te s  f o r  t h i s  

range  f rom  1 5 .5  t o  1 9 .5  m i l l i o n  to n n e s  pe r  annum.

[D e p a r tm e n t  o f  t h e  E n v i ro n m e n t  (DOE) (1 9 7 1 ,  1 9 7 3 ) ,  Tanner 

( 1 9 7 4 ) ,  CIPFA (1 9 7 7 ) ,  SCT ( 1 9 7 8 a ) ] .  The f i g u r e  o f  18 .0  

m i l l i o n  tonnes  g i v e n  by th e  l o c a l  a u t h o r i t i e s '  d a ta  i n  th e  

CIPFA r e p o r t  [CIPFA ( 1 9 7 7 ) ]  c o u ld  be to o  h ig h  s i n c e  th e  

D epa r tm en t  o f  E n v i ro n m e n t  has n o te d  t h a t  t h e r e  i s  an a p p a re n t  

ten dency  f o r  o v e r - e s t i m a t i o n  o f  waste q u a n t i t i e s  by th o s e  

l o c a l  a u t h o r i t i e s  who do n o t  a c t u a l l y  we igh  t h e i r  was tes  [DOE 

(1 9 7 1 ) ,  CIPFA ( 1 9 7 7 ) ] ^ ^ \  T h e r e f o r e ,  a more a c c u r a te

( 4 )  The Sumner r e p o r t  shows t h a t  t h e  p e r  c a p i t a  and t o t a l  
w e ig h t  o f  was te  g e n e r a te d  was 14 pe r  c e n t  lo w e r  when,
i n s t e a d  o f  e s t i m a t i n g  them on th e  b a s i s  o f  a l l  th e  
a u t h o r i t i e s '  r e s u l t s ,  t h e y  were c a l c u l a t e d  f rom the
r e s u l t s  o f  j u s t  t h o s e  a u t h o r i t i e s  t h a t  we ighed 95 p e r  
c e n t  o r  more o f  t h e i r  was te  [DOE ( 1 9 7 1 ) ] .
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f i g u r e  f o r  th e  t o t a l  m u n i c i p a l  w as tes  g e n e ra te d  i n  th e  U.K. 

i n  1977-78  may be ab ou t  1 6 .0  m i l l i o n  t o n n e s .  U s ing  t h i s  

f i g u r e ,  i n s t e a d  o f  18 .0  m i l l i o n  t o n n e s ,  th e  ave rage  c o s t s  o f  

waste c o l l e c t i o n  and d i s p o s a l  a re  r a i s e d  by a b o u t  14 p e r  c e n t  

F i n a l l y ,  W i l c o x  (1 97 6 )  and P o r te o u s  (1 978a)  a s s e r t

t h a t  th e  a u t h o r i t i e s '  f i g u r e s  f o r  t h e  c o s t s  o f  waste  d i s p o s a l  

and c o l l e c t i o n  u n d e r e s t im a t e  th e  r e a l  c o s t s  o f  t h i s  s e r v i c e ,  

s i n c e  t h e y  a re  based on h i s t o r i c  a c c o u n t i n g  c o s t s  and th e  

book v a lu e  o f  a s s e ts  such as m u n i c i p a l l y  owned la n d  may no t  

r e p r e s e n t  t h e i r  f u l l  s o c i a l  v a l u e .

To sum u p ; The f i r s t ,  t h i r d  and f o u r t h  p o i n t s  

i n d i c a t e  t h a t  th e  a c t u a l  ave rag e  c o s t s  o f  c o l l e c t i n g  d o m e s t ic  

w as te  i n  1976-77 a re  h i g h e r  t h a n  th e  e s t im a t e s  g i v e n  e a r l i e r  

and a re  more p r o b a b l y  i n  th e  r e g io n  o f  £19 -£20  p e r  tonne 

(1977 p r i c e s ) .  The l a s t  two p o i n t s  i n d i c a t e  t h a t  th e  e a r l i e r

e s t im a t e  f o r  th e  ave rage  c o s t s  o f  waste  d i s p o s a l  i s  too  lo w ,  

w h i l e  t h e  second p o i n t  s u g g e s ts  t h a t  th e  e a r l i e r  e s t im a t e  i s

to o  h i g h .  I n  th e  l i g h t  o f  th e s e  c o u n t e r a c t i n g  f a c t o r s ,  i t  i s  

c o n s id e r e d  t h a t  th e  ave rag e  c o s t s  f o r  th e  d i s p o s a l  o f  

d o m e s t i c  wastes i n  1976-77  l i e  i n  th e  range  between £ 5 .5  and 

£ 6 .5  p e r  to n n e ,  w i t h  a m i d - p o i n t  ' b e s t '  e s t im a t e  o f  about  £6

p e r  tonne  (1977 p r i c e s ) .  S i m i l a r  a d ju s t m e n t s  can be made f o r  

t h e  d a ta  r e l a t i n g  t o  th e  f i n a n c i a l  y e a r  1 9 77 -7 8 .  These

i n d i c a t e  t h a t  th e  ave rage  c o s t s  o f  c o l l e c t i n g  and d i s p o s i n g  

o f  d o m e s t ic  was te  i n  1977-78  were a b o u t  £19 pe r  tonne and £6 

pe r  t o n n e ,  r e s p e c t i v e l y  (1977 p r i c e s ) .

5 . 3 . 2  The e n v i r o n m e n t a l  im p a c ts  o f  s o l i d  waste  c o l l e c t i o n  
and d i s p o s a l

The e n v i r o n m e n t a l  im p a c ts  o f  s o l i d  waste  management 

c o m p r is e  th e  n o is e  and c o n g e s t io n  c r e a t e d  by the  r e f u s e
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c o l l e c t i o n  v e h i c l e s ,  th e  a i r  p o l l u t i o n  from i n c i n e r a t o r s  and 

th e  p ro b le m s  a r i s i n g  a t  l a n d f i l l  s i t e s .  These p rob le m s  

i n c l u d e  t h e  n u is a n c e  to  l o c a l  r e s i d e n t s  caused by the  

movement o f  t r a f f i c  to  and f ro m  th e  s i t e  and by th e  s m e l l s ,  

f l i e s ,  v e r m in ,  and u n s i g h t l i n e s s  o f  th e  s i t e .

The d r a in a g e  o f  w a te r  t h r o u g h  a l a n d f i l l  s i t e  

p rodu ces  an e f f l u e n t  wh ich  has a h i g h  b i o c h e m ic a l  oxygen 

demand o f  abou t  1 ,0 00  m g / l i t r e .  The Depar tm en t  o f  th e  

E n v i ro n m e n t  e s t im a t e  t h a t  d r a in a g e  f rom  waste  d i s p o s a l  s i t e s  

a c c o u n ts  f o r  a b o u t  18,600m^ o f  e f f l u e n t  p e r  da y ,  o r  0 . 4  p e r  

c e n t  o f  t o t a l  i n d u s t r i a l  e f f l u e n t  d i s c h a r g e s  (DOE 19 78a ) .

T h is  p r e s e n t s  a p o t e n t i a l  w a te r  p o l l u t i o n  p ro b le m  a t  

s u b - s t a n d a r d  l a n d f i l l  s i t e s  abou t  w h ich  th e  w a te r  a u t h o r i t i e s  

have e x p re s s e d  c o n s i d e r a b l e  c o n c e rn  [ e . g . ,  see Severn  T r e n t  

Water A u t h o r i t y  ( 1 9 7 6 ) ] .  There  appear  to  be few documented 

cases o f  g round w a te r  c o n t a m i n a t i o n  a r i s i n g  f ro m  l a n d f i l l  

s i t e s  [DOE ( 1 9 7 8 b ) ] ,  b u t  t h e  Severn T r e n t  Water A u t h o r i t y  

s a id  t h a t  i n s t a n c e s  o f  l a n d f i l l  s i t e s  r e s u l t i n g  i n  th e  

p o l l u t i o n  o f  s u r f a c e  w a te r  c o u rs e s  a r e  f a i r l y  f r e q u e n t l y  

b r o u g h t  t o  t h e i r  a t t e n t i o n  [see  a l s o  DOE ( 1 9 7 6 a ) ] .

A p a r t  f rom t h i s  i n f o r m a t i o n  on w a te r  p o l l u t i o n ,  

t h e r e  appea rs  t o  be l i t t l e  documented e v id e n c e  a t  p r e s e n t  on 

th e  o t h e r  e n v i r o n m e n t a l  im p a c ts  o f  l a n d f i l l  s i t e s .  The

Sumner r e p o r t  s t a t e d  t h a t  o v e r  25 p e r  c e n t  o f  d o m e s t i c  and 

c o m m e rc ia l  was te  was d is p o s e d  i n  a s e m i - c o n t r o l l e d  o r

u n c o n t r o l l e d  manner [DOE ( 1 9 7 1 ) ] .  C ra n s ton  (1 9 7 2 )  and 

B r a t l e y  (1 9 77 )  r e p o r t  t h a t  many c o m p la i n t s  had been made 

a b ou t  s m e l l s ,  f i r e ,  v e rm in  and f l y  i n f e s t a t i o n  a t  a number o f
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l a n d f i l l  s i t e s ,  one o f  wh ich  was c l o s e  to  r e s i d e n t i a l

p r o p e r t i e s .  The L o c a l  Government O p e r a t io n s  Research U n i t  

(LGORU) s t a t e s  t h a t  t h e r e  i s  i n c r e a s i n g  p u b l i c  con ce rn  ove r

th e  im p a c ts  o f  s o l i d  waste d i s p o s a l  (LGORU 1 9 7 2 a ) .

5 , 3.3 Trends  and p r o j e c t i o n s

5 . 3 . 3 ( i )  Recent  t r e n d s  i n  t h e  w e i g h t ,  d e n s i t v  and volume o f  
m u n i c i p a l  waste g e n e r a te d

Ta b le  5 .1  p r e s e n t s  d a ta  on th e  w e ig h t  o f  m u n i c i p a l  

waste  g e n e ra te d  o v e r  t h e  p e r i o d  1963-64  to  1 9 7 9 -80 .  The 

volume o f  waste g e n e r a te d ,  r a t h e r  tha n  th e  w e i g h t ,  i s  

g e n e r a l l y  r e g a rd e d  as b e in g  th e  more i m p o r t a n t  measure s in c e  

i t  i s  th e  volume o f  waste t h a t  p r i m a r i l y  d e te rm in e s  th e  l i f e  

o f  th e  l a n d f i l l  s i t e  and th e  c a p a c i t y  o f  t h e  r e f u s e  

c o l l e c t i o n  v e h i c l e s ,  th e  r e c e p t i o n  h o p p e rs ,  c o n v e y o r  b e l t s  

and eq u ipm e n t  a t  r e f u s e  t r e a t m e n t  p l a n t s  ( e . g . ,  t r a n s f e r  

s t a t i o n s ,  i n c i n e r a t o r s ,  e t c . ) .  T h e r e f o r e ,  some e s t im a t e s  f o r  

t h e  d e n s i t y  o f  waste  have been used to  c o n v e r t  th e  da ta  i n t o

te rm s  o f  th e  volume o f  m u n i c i p a l  was tes  g e n e r a te d  o v e r  t h i s  

p e r i o d .

The d a ta  on th e  w e ig h t  o f  m u n i c i p a l  wastes f o r  th e  

y e a rs  1963-64  t o  1974-75 were d e r i v e d  from Tanner ( 1 9 7 4 ) .

The d a ta  f o r  1976-77  come f ro m  CIPFA ( 1 9 7 7 ) .  The d a ta  f o r

1977-78  comes from th e  WDA's e s t i m a t e s  r e p o r t e d  i n  SCT 

(1 9 7 7 ) .  The SCT's e s t im a t e s  a re  g e n e r a l l y  f a i r l y  c l o s e  to  

th e  a c t u a l  f i g u r e s  th e y  u l t i m a t e l y  r e p o r t .  The d a ta  f o r

1978-79 and 1979-80 come f ro m  CIPFA (1 979 ,  1 9 8 0 a ) .  These 

da ta  were g ro ssed  up f o r  t h e  U .K .  u s in g  p o p u l a t i o n  d a ta  g iv e n  

i n  OECD ( 1 9 8 1 ) .  The d a ta  on th e  d e n s i t y  o f  c o l l e c t e d  waste
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were o b t a i n e d  f rom th e  D ep a r tm en t  o f  th e  E n v i r o n m e n t ' s  waste  

c o m p o s i t i o n  a n a ly s e s  and f rom M e rs e y s id e  County C o u n c i l ' s  

a n a l y s i s  o f  d o m e s t i c  waste  [ M e r s e y s id e  County  C o u n c i l  ( 1 9 7 7 ) ]  

T a b le  5 .1  shows t h a t ,  o v e r  t h e  p e r i o d  1965-64  to

1 9 7 8 -7 9 ,  t h e r e  has been a 10 p e r  c e n t  i n c r e a s e  i n  th e  w e ig h t  

o f  m u n i c i p a l  s o l i d  was te  g e n e r a te d  and a 31 p e r  cen t  

r e d u c t i o n  i n  t h e  d e n s i t y  o f  m u n i c i p a l  w a s te .  These two 

f a c t o r s  have r e s u l t e d  i n  a 60 p e r  c e n t  i n c r e a s e  i n  th e  volume 

o f  m u n i c i p a l  waste g e n e ra te d  o v e r  t h i s  f i f t e e n - y e a r  p e r i o d .  

These i n c r e a s e s  a re  e q u i v a l e n t  t o  a n n u a l  i n c r e a s e s  i n  the  

w e ig h t  and vo lume o f  m u n i c i p a l  waste  o f  0 . 6  p e r  c e n t  and 3 .2  

p e r  c e n t ,  r e s p e c t i v e l y .  T h i s  i n c r e a s e  i n  th e  vo lume o f  s o l i d  

waste g e n e r a te d  has been a t t r i b u t e d  t o  i n c r e a s e s  i n  income 

l e v e l s ,  t h e  g ro w th  i n  p a c k a g in g  and changes i n  h o u s e h o ld s '  

h e a t i n g  systems [ M i l l a r d  and F l i n t o f f  ( 1 9 6 9 ) ,  H ig g in s o n  

( 1 9 7 1 ) ] .

5 . 3 . 3 ( i i )  F o r e c a s t s  f o r  th e  q u a n t i t i e s  o f  m u n i c i p a l  waste 

LGORU [LGORU ( 1 9 7 4 ) ]  f o r e c a s t  t h a t  th e  w e ig h t  o f  

s o l i d  waste  g e n e ra te d  pe r  c a p i t a  w ou ld  c o n t i n u e  t o  i n c r e a s e  

a t  a r a t e  o f  1 p e r  c e n t  pe r  annum. However,  more r e c e n t  d a ta  

i n d i c a t e  t h a t  th e  a n n u a l  i n c r e a s e  i n  th e  w e ig h t  o f  m u n i c i p a l

waste g e n e r a te d  i s  l o w e r  now th a n  i t  was i n  e a r l i e r  y e a rs  

(see t a b l e  5 . 1 ) .  On th e  b a s i s  o f  t h e s e  e a r l i e r  f o r e c a s t s  and 

th e  d a ta  p r e s e n te d  i n  t a b l e  5 . 1 ,  an i n c r e a s e  o f  0 .5  p e r  c e n t  

p e r  annum has been a s s ig n e d  f o r  t h e  g ro w th  i n  t h e  w e ig h t  o f  

m u n i c i p a l  waste  g e n e r a t e d ^ ^ ^ .  The d e n s i t y  o f  m u n i c i p a l

(5 )  These f o r e c a s t s  r e f e r  t o  th e  r a t e  o f  i n c r e a s e  i n  th e  
t o t a l  amount o f  m u n i c i p a l  was te  g e n e r a te d ,  n o t  t o  th e  
amount o f  waste  g e n e r a te d  p e r  c a p i t a .
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waste has been assumed t o  d e c l i n e  a t  a r a t e  o f  1 .5  p e r  c e n t  

p e r  annum up t o  19 8 2 -8 3 .  T h is  i s  lo w e r  th a n  th e  r a t e  o f  

d e c l i n e  re c o rd e d  between 1963-64  and 1978-79  ( 2 . 4  p e r  c e n t  

p e r  annum) to  a l l o w  f o r  t h e  p r o b a b l y  d i m i n i s h i n g  e f f e c t  o f  

th e  f a c t o r s  c a u s in g  th e  r e c e n t  d e c l i n e  i n  th e  d e n s i t y  o f  

d o m e s t ic  was te  ( e . g . ,  changes i n  h o u s e h o ld s '  h e a t i n g  

s y s te m s ) .  A c c o r d i n g l y ,  th e  volume o f  s o l i d  waste  g e n e r a te d  

has been p r e d i c t e d  t o  i n c r e a s e  a t  an ann u a l  r a t e  o f  2 per  

c e n t  p e r  annum so t h a t  th e  volume o f  m u n i c i p a l  s o l i d  waste 

g e n e ra te d  i n  1982-83  i s  e x p e c te d  to  amount to  abou t  141 

m i l l i o n  c u b i c  m e t res  (see  T a b le  5 . 1 ) .

5 . 3 . 3 ( i i i )  Recent  t r e n d s  i n  waste  c o l l e c t i o n  and d i s p o s a l  
c o s t s

Ta b le  5 .2  shows t h a t ,  o v e r  th e  p e r i o d  1963-64  t o

1 9 7 9 -8 0 ,  t h e r e  has been a 979 p e r  c e n t  i n c r e a s e  i n  the  

a u t h o r i t i e s '  waste  d i s p o s a l  and c o l l e c t i o n  c o s t s .  T h i s  i s  

e q u i v a l e n t  to  an an n u a l  i n c r e a s e  o f  16 pe r  c e n t .  In

Ta b le  5 . 3 ,  th e  c o s t  da ta  have been c o n v e r t e d  i n t o  te rm s  o f  

1977 p r i c e s  u s in g  th e  p r i c e  i n d i c e s  f o r  th e  U .K .  g i v e n  i n  

OECD ( 1 9 8 0 ) .  T h is  shows t h a t ,  i n  r e a l  t e r m s ,  th e  

a u t h o r i t i e s '  c o s t s  o f  waste  c o l l e c t i o n  and d i s p o s a l  have 

in c r e a s e d  by 163 p e r  c e n t  o v e r  t h i s  p e r i o d ,  1963-64  t o

1 9 79 -8 0 .  T h is  r e p r e s e n t s  an a n n u a l  i n c r e a s e  o f  6 .2  p e r  

c e n t .  The p e rc e n ta g e  i n c r e a s e  i n  d i s p o s a l  c o s t s  (9 p e r  c e n t  

p e r  annum) has been g r e a t e r  th a n  t h a t  f o r  c o l l e c t i o n  c o s ts  

(5 pe r  c e n t  p e r  annum).
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5 . 2 . 3 ( i v )  F o r e c a s t s  f o r  waste  c o l l e c t i o n  and d i s p o s a l  c o s t s

T h is  t r e n d  o f  i n c r e a s e s  i n  th e  c o s t s  o f  waste 

management i s  e x p e c te d  to  c o n t i n u e  i n  th e  f u t u r e  and th e  r a t e  

o f  i n c r e a s e  i n  th e  ( r e a l )  c o s t s  o f  waste d i s p o s a l  may even 

a c c e l e r a t e  i n  t h e  1980s on a c c o u n t  o f  t h e  p rob lem s o f  f i n d i n g  

s u i t a b l e  l a n d f i l l  s i t e s .  Thus,  N o t t i n g h a m s h i r e  County  

C o u n c i l  f o r e c a s t  t h a t  th e  c o s t s  o f  was te  d i s p o s a l  i n  l a n d f i l l

s i t e s  -  t r a d i t i o n a l l y  the  c h e a p e s t  waste d i s p o s a l  t e c h n iq u e  -

wou ld  i n c r e a s e  by 159 p e r  c e n t  ( i n  r e a l  te r m s )  be tween 1977

and 1980. T h e r e f o r e ,  th e  f o r e c a s t s  f o r  th e  l o c a l

a u t h o r i t i e s '  c o s t s  o f  waste  c o l l e c t i o n  and d i s p o s a l ,  shown i n  

Tab le  5 . 3 ,  have been based upon an a n n u a l  i n c r e a s e  i n  th e  

r e a l  c o s t s  o f  waste  c o l l e c t i o n  and d i s p o s a l  o f  5 p e r  c e n t  and 

13 pe r  c e n t ,  r e s p e c t i v e l y .  T h is  means t h a t  th e  a u t h o r i t i e s '  

c o s t s  o f  waste c o l l e c t i o n  and d i s p o s a l  a re  e s t im a te d  t o  be 

£366m. and £185m.,  r e s p e c t i v e l y ,  i n  1982-83  (1977 p r i c e s ) .  

D i v i d i n g  th e s e  t o t a l s  by th e  p r o j e c t i o n s  f o r  th e  w e ig h t  o f  

m u n i c i p a l  waste  i n  1 9 82 -83 ,  t h i s  y i e l d s  an e s t im a t e d  ave rage  

c o s t  o f  waste c o l l e c t i o n  and d i s p o s a l  i n  1982-83 o f  abou t  £20

p e r  to n ne  and £10 p e r  t o n n e ,  r e s p e c t i v e l y  (1977 p r i c e s ) .

The d a ta  p r e s e n te d  i n  T a b le s  5 . 1 - 5 . 3  a re  s u b j e c t  to  

a c e r t a i n  degree  o f  e r r o r  and u n c e r t a i n t y .  I n  p a r t i c u l a r ,  

t h e  da ta  a re  s u b j e c t  t o  t h e  f o u r  l i m i t i n g  f a c t o r s  t h a t  were 

a n a ly s e d  e a r l i e r  w i t h  r e s p e c t  t o  t h e  SOT and CIPFA e s t im a t e s  

f o r  1976-77  and 1 9 7 7 -7 8 .  I f  t h e  same a d ju s tm e n ts  t h a t  were 

made e a r l i e r  f o r  t h e s e  f o u r  f a c t o r s  a re  a p p l i e d  t o  th e  

f o r e c a s t s ,  th e n  th e  e s t im a t e d  ave rag e  c o s t s  o f  d o m e s t ic  waste
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c o l l e c t i o n  and d i s p o s a l  f o r  1982-83  become a p p r o x im a t e l y  £24 

p e r  ton ne  and £10 pe r  t o n n e ,  r e s p e c t i v e l y  (1977 p r i c e s ) .

5 , 3.4 The m a r g in a l  c o s t s  o f  w as te  management

I t  i s  v e r y  d i f f i c u l t  t o  d e r i v e  an e s t i m a t e ,  

e s p e c i a l l y  on a n a t i o n a l  s c a l e ,  o f  t h e  m a r g in a l  c o s t s  o f  

s o l i d  waste  management. Fo r  t h i s  a s p e c t ,  th e  a p p r o p r i a t e  

co n c e p t  i s  th e  lo n g  run  m a r g in a l  c o s t s  o f  waste  management 

w h ich  i n c o r p o r a t e  th e  ( d i s c o u n t e d )  v a l u e  o f  changes i n  th e  

l e v e l  o f  was te  management c o s t s  i n  f u t u r e  t im e  p e r io d s

a r i s i n g  f rom  v a r i a t i o n s  i n  t h e  vo lume o f  waste g e n e r a te d .

N e v e r t h e l e s s ,  a r e v ie w  o f  t h e  l i t e r a t u r e  and the

o p i n i o n s  o f  v a r i o u s  a u t h o r i t i e s  has r e v e a le d  some i n f o r m a t i o n  

on t h i s  i m p o r t a n t  m a t t e r .

L i d g r e n  ( 1 9 7 6 ) ,  B lackm ore  and T u rn e r  (1978 )  and 

INCPEN (1981 )  have s u g g e s te d  t h a t  t h e  m a r g in a l  c o s t s  o f  waste

c o l l e c t i o n  a re  v i r t u a l l y  z e r o ,  on a c c o u n t  o f  th e  h i g h l y  f i x e d  

n a t u r e  o f  th e  c o l l e c t i o n  s c h e d u le s .  Thus,  waste  c o l l e c t i o n  

c o s t s  w h ich  a re  u n l i k e l y  to  be a l t e r e d ,  i n  th e  s h o r t  r u n ,  by 

a s m a l l  change i n  th e  volume o f  m u n i c i p a l  waste  g e n e r a te d .  

However, G o s l i n g  (1973 )  n o te s  t h a t  i n c r e a s e s  i n  th e  volume o f  

waste  g e n e ra te d  have l e d  to  an i n c r e a s e  i n  th e  number o f

d u s t b i n s  used by h o u s e h o ld e rs  -  and hence an i n c r e a s e  i n  th e  

t im e  r e q u i r e d  to  c o l l e c t  t h e  was te  from h o u s e h o ld s  -  and have

a l s o  r e s u l t e d  i n  th e  need f o r  more e x p e n s iv e  c o l l e c t i o n  

v e h i c l e s  f i t t e d  w i t h  r e f u s e  co m p a c t io n  equ ipm en t  (see a ls o

S t a u d in g e r  [ 1 9 7 0 ) ,  Tanner ( 1 9 7 4 ) ] .  T h e r e f o r e ,  a s i g n i f i c a n t  

change i n  th e  volume o f  m u n i c i p a l  w as te  g e n e ra te d  m ig h t  lea d  

t o  some lo n g  run  im p a c ts  upon was te  c o l l e c t i o n  c o s t s .
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The changes i n  d i s p o s a l  c o s t s  r e s u l t i n g  f rom a 

change i n  th e  volume o f  waste g e n e r a te d  w i l l ,  i n  th e  s h o r t  

run  a t  l e a s t ,  be l i m i t e d  by th e  f i x e d  n a t u r e  o f  many 

components o f  waste  d i s p o s a l  c o s t s ,  e s p e c i a l l y  f o r  th e  h i g h l y  

c a p i t a l  i n t e n s i v e  d i s p o s a l  t e c h n iq u e s  such as i n c i n e r a t i o n .  

N e v e r t h e l e s s ,  changes i n  t h e  volume o f  s o l i d  waste  g e n e ra te d  

c o u ld  r e s u l t  i n  some r e d u c t i o n  i n  m a in ten ance  c o s t s  and w i l l  

e x te nd  t h e  l i f e  o f  l a n d f i l l  s i t e s .  T h i s  l a t t e r  a s p e c t  c o u ld  

y i e l d  s i g n i f i c a n t  l o n g - t e r m  b e n e f i t s  i n  th o s e  a re a s  where 

t h e r e  i s  a s h o r ta g e  o f  a v a i l a b l e  l a n d f i l l  s i t e s .  Some 

s o u rce s  have s u g g e s te d  t h a t  m i n e r a l  e x t r a c t i o n  c r e a te s

s u f f i c i e n t  s i t e s  f o r  th e  d i s p o s a l  o f  wastes [ e . g . ,  see DOE 

( 1 9 7 1 ) ,  LGORU ( 1 9 7 5 ) ,  W i l c o x  ( 1 9 7 6 ) ] .  T h e r e f o r e ,  r e d u c t i o n s  

i n  th e  volume o f  waste g e n e r a te d  w ou ld  y i e l d  f a i r l y  s m a l l  

s a v in g s  i n  t h e  f u t u r e  was te  management c o s t s  o f  t h o s e  waste

d i s p o s a l  a u t h o r i t i e s  f o r  whom such was te  d i s p o s a l  s i t e s  a re  

r e a d i l y  a v a i l a b l e .

N e v e r t h e le s s ,  many o t h e r  was te  d i s p o s a l  a u t h o r i t i e s ,  

e s p e c i a l l y  f o r  th e  l a r g e r  m e t r o p o l i t a n  a r e a s ,  fa c e  seve re  

p rob lem s  o v e r  f i n d i n g  ' s u i t a b l e '  l a n d f i l l  s i t e s  [LGORU 

(1 972a ,  1 9 7 4 ) ,  G o s l i n g  ( 1 9 7 3 ) ,  B r a t l e y  ( 1 9 7 7 ) ,  W i ls o n  ( 1 9 7 8 ) ,  

B r u n s k i l l  ( 1 9 7 8 ) ] .  The re ason s  g i v e n  f o r  t h i s  s h o r ta g e  a re  

t h a t  many o f  th e  a v a i l a b l e  s i t e s  a re  u n s u i t a b l e  f o r  the  

d i s p o s a l  o f  waste on a c c o u n t  o f  a l a c k  o f  adequate  c o v e r  

m a t e r i a l  and p o o r  access  f o r  th e  r e f u s e  v e h i c l e s .  In 

a d d i t i o n ,  t h e r e  i s  i n c r e a s i n g  p u b l i c  o p p o s i t i o n  t o  p roposed  

l a n d f i l l  s i t e s  as a r e s u l t  o f  c on ce rn  by l o c a l  r e s i d e n t s  ove r  

t h e i r  a d v e rs e  e n v i r o n m e n t a l  im p a c ts  and many s i t e s  f a i l  t o
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s a t i s f y  th e  s t r i c t  c o n d i t i o n s  t h a t  th e  w a te r  a u t h o r i t i e s  

s t i p u l a t e  to  reduce  th e  r i s k  o f  l e a c h a t e  from th e  l a n d f i l l  

s i t e  c o n t a m i n a t i n g  g round and s u r f a c e  w a te r  [ e . g . ,  see Severn 

T r e n t  Water A u t h o r i t y  ( 1 9 7 6 ) ] .

F u r th e r m o r e ,  most r e f u s e  i s  g e n e ra te d  i n  a reas  o f  

h ig h  p o p u l a t i o n  d e n s i t y  t h a t  a re  n o t  n e c e s s a r i l y  c l o s e  t o  the

m i n e r a l  e x t r a c t i o n  s i t e s .  The b e s t  l a n d f i l l  s i t e s  f o r  

d i s p o s i n g  o f  t h e  w as te  f rom th e s e  a re a s  have a l r e a d y  been

used.  Many o f  th e  r e m a in in g  a v a i l a b l e  s i t e s  a re  f u r t h e r  away 

e n t a i l i n g  g r e a t e r  t r a n s p o r t  d i s t a n c e s .  I n c r e a s e d  e x p e n d i t u r e

wou ld  a l s o  be r e q u i r e d  t o  im p ro v e  t h e  d i s p o s a l  o p e r a t i o n s  a t  

t h e s e  s i t e s  so t h a t  t h e y  can be p e r fo rm e d  i n  a cco rda n ce  w i t h  

th e  s ta n d a r d s  recommended by th e  Sumner r e p o r t ,  wh ich  a l s o  

s t a t e s  t h a t  l a n d f i l l  -  t h e  ch e a p e s t  method o f  waste  d i s p o s a l  

( i n  f i n a n c i a l  t e r m s )  -  s h o u ld  n o t  be used i f  t h e s e  s ta n d a r d s  

can no t  be met [DOE ( 1 9 7 1 ) ] .  Thus,  th e  c o s t s  o f  waste  

d i s p o s a l  by l a n d f i l l  a re  e x p e c te d  t o  r i s e  c o n s i d e r a b l y  i n  the  

f u t u r e .

M o reo ve r ,  th e  use o f  more remote  l a n d f i l l  s i t e s  

c o u ld  r e s u l t  i n  i n c r e a s e d  r e f u s e  c o l l e c t i o n  c o s ts  s i n c e  i t

wou ld  i n c r e a s e  th e  u n p r o d u c t i v e  t im e  t h a t  th e  c o l l e c t i o n  

v e h i c l e s  spend t r a v e l l i n g  t o  t h e  s i t e  t o  d is p o s e  o f  t h e i r  

lo a d  and t h i s  w i l l  cause more l o c a l  a u t h o r i t i e s  t o  spend 

money on t r a n s f e r  s t a t i o n s  [LGORU ( 1 9 7 5 ) ] .  The l a c k  o f

a v a i l a b l e  l a n d f i l l  s i t e s  i s  a l s o  f o r c i n g  some WDAs t o  adop t  

more e x p e n s iv e  was te  t r e a t m e n t  t e c h n i q u e s ,  such as

p u l v e r i s a t i o n  o r  i n c i n e r a t i o n ,  i n  o r d e r  t o  reduce th e  volume 

o f  waste  t o  be d i s p o s e d  [LGORU ( 1 9 7 2 a ) ] .  I n  th e  l i g h t  o f
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t h e s e  f a c t o r s ,  r e d u c t i o n s  i n  th e  volume o f  waste  g e n e r a te d  

w ou ld  y i e l d  s i g n i f i c a n t  lo n g  te rm  s a v in g s  i n  waste  management 

c o s t s  f o r  th o s e  waste  d i s p o s a l  a u t h o r i t i e s  s u f f e r i n g  f rom a 

s h o r ta g e  o f  s u i t a b l e  l a n d f i l l  s i t e s .

Very  l i t t l e  q u a n t i t a t i v e  d a ta  a re  c u r r e n t l y  

a v a i l a b l e  on th e  m a r g in a l  c o s t s  o f  waste  d i s p o s a l .  B lackm ore  

and T u rn e r  (1978 )  e s t im a t e d  t h a t  t h e  v a lu e  o f  s a v in g s  i n  

l a n d f i l l  s i t e  space was ab o u t  lO p .  p e r  m^ o r  25p.  p e r  

t o n n e ,  i n  1978. N o t t i n g h a m s h i r e  County  C o u n c i l  s a i d  t h a t  t h e  

v a lu e  o f  s a v in g s  i n  l a n d f i l l  space was a b o u t  25p.  p e r  m^ o r  

63p. pe r  t o n n e .  The LGORU [LGORU ( 1 9 7 5 ) ]  e s t i m a t e s  th e  

e f f e c t  o f  a 10 and 20 p e r  c e n t  r e d u c t i o n  i n  waste  l e v e l s  upon 

th e  t r e a t m e n t  c o s t s  ( n o t  t o t a l  d i s p o s a l  c o s t s )  f o r  th e  

f o l l o w i n g  waste  t r e a t m e n t  t e c h n i q u e s :  i n c i n e r a t i o n

£ 0 . 3 4 - 2 1 . 2 3  pe r  ton ne  o f  waste  re d u c e d ;  p u l v e r i s a t i o n  

£ 0 . 2 7 - 2 0 . 3 5  p e r  t o n n e ;  b a l i n g  £ 0 . 1 8 - 2 0 . 2 7  p e r  t o n n e .

L id g r e n  (1976 )  assumes t h a t  t h e  m a r g in a l  c o s t s  o f  was te  

d i s p o s a l  a re  h a l f  t h e  ave rag e  c o s t s  o f  was te  d i s p o s a l .  

However,  Pearce (1976 )  and T u rn e r  (1978 )  c o n s i d e r  t h a t  t h e  

m a r g in a l  c o s t s  o f  was te  d i s p o s a l  a re  r e p r e s e n t e d  by th e  

c u r r e n t  ave rage  c o s t s  o f  waste  d i s p o s a l .

To sum u p : i t  i s  d i f f i c u l t  t o  d e r i v e  a p r e c i s e ,

q u a n t i t a t i v e  e s t im a t e  o f  t h e  lo n g  ru n  m a r g in a l  c o s t s  o f  was te  

management, e s p e c i a l l y  a t  a n a t i o n a l  l e v e l  w h ich  r e q u i r e s  a 

b a la n c e d  a g g r e g a t i o n  o f  t h e  d i v e r s e  p a r t i c u l a r  l o c a l  

s i t u a t i o n s .  The a v a i l a b l e  i n f o r m a t i o n  p r e s e n te d  above 

i n d i c a t e s  t h a t  th e  m a r g in a l  c o s t s  o f  waste  c o l l e c t i o n  a re  low 

on a c c o u n t  o f  t h e  h i g h l y  f i x e d  n a t u r e  o f  waste  c o l l e c t i o n  

c o s t s .  F ix e d  c o s t s  a l s o  c o n s t i t u t e  a l a r g e  component o f
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waste d i s p o s a l  c o s t s  so t h a t  a r e d u c t i o n  i n  waste l e v e l s  

wou ld  j u s t  have a l i m i t e d  e f f e c t  on was te  management c o s ts  i n  

th e  s h o r t  r u n .  However,  a r e d u c t i o n  i n  t h e  volume o f  waste 

g e n e r a te d  wou ld  y i e l d  s u b s t a n t i a l  l o n g  run  s a v in g s  f o r  the  

many ( m e t r o p o l i t a n )  waste  d i s p o s a l  a u t h o r i t i e s  t h a t  w i l l  

e n c o u n te r  s i g n i f i c a n t  p rob lem s  i n  f i n d i n g  s u i t a b l e  l a n d f i l l

s i t e s  i n  th e  n e a r  f u t u r e .  C o n s e q u e n t l y ,  i t  i s  c o n s id e r e d  

t h a t  t h e  m a r g in a l  c o s t s  o f  was te  d i s p o s a l  a re  a p p r o x im a t e l y

e qua l  t o  t h e  ave rage  c o s t s  o f  waste d i s p o s a l .

For  t h e  a n a l y s i s  i n  t h i s  t h e s i s ,  th e  m a r g in a l  c o s ts

o f  waste management a re  ta k e n  t o  be a p p r o x im a t e l y  eq ua l  t o  

t h e  ave rag e  c o s t s  o f  waste  d i s p o s a l ^ ^ ^ . Thus th e  m a r g in a l  

c o s t s  o f  d o m e s t i c  waste  management wou ld  be ab ou t  £6 .00  p e r  

tonne  i n  1977-78 and a re  e s t im a t e d  t o  be abou t  £10 pe r  to n n e ,  

i n  1982-83 (1977 p r i c e s ) .

5 .4  The s i z e  o f  th e  beve ra ge  c o n t a i n e r  component o f
d o m e s t ic  waste

Up u n t i l  now, l i t t l e  d a ta  were a v a i l a b l e  on th e  s i z e  

o f  t h e  beve rage  c o n t a i n e r  component o f  th e  waste  s t re a m .  

P o r te o u s  (1978b)  and S h e l l e y  (1978)  had made some 

' g u e s s t i m a t e s '  f o r  t h i s  on t h e  b a s i s  o f  c e r t a i n  assu m p t io n s  

a b o u t  t h e  c o n t r i b u t i o n  o f  b e ve ra ge  c o n t a i n e r s  t o  th e  t o t a l  

g l a s s  and m e ta l  w a s te s ,  wh ich  were two o f  th e  seven 

c a t e g o r i e s  a n a ly s e d  i n  th e  DOE's a n n u a l  r e f u s e  c o m p o s i t i o n  

a n a l y s e s .

T h e r e f o r e ,  i n  o r d e r  t o  d e te r m in e  more a c c u r a t e l y  the  

s i z e  o f  t h e  beve rage  c o n t a i n e r  component o f  d o m e s t ic  w as te ,  

th e  DOE agreed t o  ask c o u n ty  c o u n c i l s  t o  s e p a r a te  o u t  and

(6 )  T h is  i s  th e  same as th e  measure ad op ted  i n  INCPEN (1981 )
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weigh th e  b e e r ,  c i d e r  and c a r b o n a te d  s o f t  d r i n k s  b o t t l e s  and 

cans f rom  th e  g la s s  and m e ta l  f r a c t i o n s  i n  th e  r e f u s e  

c o m p o s i t i o n  a n a ly s e s  f o r  1978.  A c c o r d i n g l y ,  a s e t  o f  

i n s t r u c t i o n s  f o r  th e  i d e n t i f i c a t i o n  and s e p a r a t i o n  o f  th e  

b eve ra ge  c o n t a i n e r s  was drawn up .  T h i s  was th e n  s e n t  to  

e x p e r t s  i n  th e  beve rage  and g la s s  i n d u s t r i e s  t o  check w he the r  

t h e  d i s t i n g u i s h i n g  f e a t u r e s  o f  t h e  v a r i o u s  c o n t a i n e r s  had 

been c o r r e c t l y  s p e c i f i e d ,  and a p i l o t  s e p a r a t i o n  e x e r c i s e  was 

u n d e r ta k e n  t o  t e s t  th e  f e a s i b i l i t y  o f  f o l l o w i n g  th e  

i n s t r u c t i o n s .  As a r e s u l t  o f  th e  e x p e r ie n c e  g a in e d ,  the  

i n s t r u c t i o n s  were r e v i s e d .  A p pend ix  I I I  shows th e  f i n a l  

i n s t r u c t i o n s  s h e e t  t h a t  was c i r c u l a t e d  to  a l l  c o u n ty  c o u n c i l s  

by th e  DOE. E n q u i r i e s  were made w i t h  a l l  c o u n ty  c o u n c i l s ,  

who had e x p re s s e d  an i n t e r e s t  i n  u n d e r t a k i n g  th e  g e n e r a l

r e f u s e  c o m p o s i t i o n  a n a l y s i s  d u r i n g  1978,  t o  d e te r m in e  w he th e r  

t h e y  wou ld  a l s o  be u n d e r t a k i n g  th e  s e p a r a t i o n  o f  th e  beverage

c o n t a i n e r s  and,  i f  so ,  t o  check  t h a t  t h e  i n s t r u c t i o n s  c o u ld  

be f o l l o w e d  and to  c l e a r  up any p o s s i b l e  p ro b le m s  t h a t  they  

m ig h t  e n v is a g e  a r i s i n g .  These e n q u i r i e s  r e v e a le d  t h a t  th e  

samples o f  waste  a re  s p e c i a l l y  c o l l e c t e d  i n  a non-com pacted

s t a t e  so t h a t  t h e r e  was l i t t l e  b reaka ge  o f  b o t t l e s  wh ich  

c o u ld  be f a i r l y  e a s i l y  s e p a r a t e d .  The waste  d i s p o s a l  

o f f i c e r s  conce rned  r e p o r t e d  t h a t  t h e y  d i d  n o t  f o r e s e e  any 

d i f f i c u l t i e s  i n  f o l l o w i n g  t h e  i n s t r u c t i o n s .

( 7 )  I n  f a c t ,  t h e  e n q u i r i e s  a l s o  r e v e a le d  t h a t  some l o c a l
a u t h o r i t i e s  had a l r e a d y  u n d e r ta k e n  th e  s e p a r a t i o n  o f  the
beverage  c o n t a i n e r s  w i t h o u t  e n c o u n t e r i n g  any 
d i f f i c u l t i e s  i n  i d e n t i f y i n g  and s e p a r a t i n g  th e  v a r io u s
ty p e s  o f  c o n t a i n e r s  f o r  c a r b o n a te d  b e v e ra g e s .
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I t  i s  acknow ledged t h a t  th e  q u a n t i t y  and c o m p o s i t i o n  

o f  d o m e s t i c  waste  g e n e ra te d  can v a r y  s i g n i f i c a n t l y  between

d i f f e r e n t  t im e s  o f  th e  y e a r  and between d i f f e r e n t  p a r t s  o f  

th e  c o u n t r y .  However,  th e  DOE had s e l e c t e d  O c to b e r  as the

da te  f o r  th e  an nua l  c o m p o s i t i o n  a n a ly s e s  s in c e  t h i s  i s  

c o n s id e r e d  t o  be a f a i r l y  ' t y p i c a l '  month b e in g  n e i t h e r

w i n t e r  n o r  summer. In  r e l a t i o n  t o  t h e  second a s p e c t ,  i t  was 

most f o r t u n a t e  t h a t  so many c o u n ty  c o u n c i l s  c o - o p e r a t e d  i n

th e  beverage  c o n t a i n e r  a n a l y s i s .  The s e p a r a t i o n  o f  t h e

be ve rage  c o n t a i n e r  component o f  s o l i d  waste  was u n d e r ta k e n  i n

1978 by 21 l o c a l  a u t h o r i t i e s  i n  v a r i o u s  p a r t s  o f  th e  c o u n t r y

r a n g in g  f rom C o r n w a l l  i n  t h e  s o u t h - w e s t  o f  Eng land  t o  Dundee
( 8 )i n  th e  E a s t  o f  S c o t la n d  . I n  a d d i t i o n ,  f u r t h e r  a n a ly s e s  

were u n d e r ta k e n  by West Y o r k s h i r e  County  C o u n c i l  i n  1979,  and 

by M e rs e y s id e  County  C o u n c i l  i n  1980.  I n  t o t a l ,  131 a n a ly s e s  

were u n d e r ta k e n  o f  th e  be ve ra ge  c o n t a i n e r  component o f  n e a r l y

100 to n n e s  o f  waste  f rom  more th a n  9 ,1 0 0  h o u s e h o ld s .  The 

r e s u l t s  o f  th e  s u r v e y  a re  summarised i n  T a b le  5 . 4 ,  wh ich

shows t h a t  b e e r ,  c i d e r  and c a r b o n a te d  s o f t  d r i n k s  c o n t a i n e r s
( 9 )c o n s t i t u t e  abou t  3 p e r  c e n t  o f  t o t a l  d o m e s t ic  was te  .

(8 )  A ppend ix  I I I  l i s t s  t h o s e  C o u n c i l s  t h a t  p e r fo rm e d  th e s e  
c o m p o s i t i o n  a n a l y s e s .

(9 )  A more d e t a i l e d  breakdown o f  t h e  g l a s s  and m e ta l  
f r a c t i o n  was u n d e r ta k e n  i n  3 o f  th e  a n a l y s e s .  T h is  
r e v e a le d  t h a t  th e  c o n t a i n e r s  f o r  a l l  be ve rages
( i n c l u d i n g  w in e s ,  s p i r i t s ,  c o r d i a l s ,  f r u i t  j u i c e s  and
d a i r y  p r o d u c t s ,  as w e l l  as c a r b o n a te d  b e v e r a g e s ) ,  
c o n s t i t u t e d  abou t  7 pe r  c e n t  o f  th e  t o t a l  w e ig h t  o f
d o m e s t ic  waste  i n  th e s e  a n a l y s e s .
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Table  5 .4

Summary o f  th e  r e s u l t s  o f  th e  a n a ly s e s  o f  th e  c a r b o n a te d  
beverage  c o n t a i n e r  component o f  d o m e s t i c  waste

Number o f  h o u s e h o ld s  f rom wh ich  was te  was a n a ly s e d  9 ,178

T o t a l  w e ig h t  o f  waste  a n a ly s e d  ( K g s . )  98 ,10 8

W e igh t  o f  b e e r ,  c i d e r  and c a rb o n a te d  
s o f t  d r i n k s  c o n t a i n e r s  i n  waste  ( K g s . )

-  R e tu r n a b le  B o t t e s  325 .5

-  N o n - r e t u r n a b l e  b o t t l e s  1 , 8 7 3 . 2
-  Cans 71 4 .8

W e igh t  o f  c a r b o n a te d  be ve rage  c o n t a i n e r s  ( K g s . )  2 , 9 1 3 .5

'C a rb o n a te d *  beve rage  c o n t a i n e r s  as % o f  t o t a l
waste  a n a ly s e d  2.97%

S ou rc e :  DOE's Waste C o m p o s i t io n  A na lyse s  u n d e r ta k e n  i n
O c to b e r  1978, 1979 and 1980.
M e rs e y s id e  County  C o u n c i l  (1 981 )

Ta b le  5 .5

The s i z e  o f  th e  c a r b o n a te d  be ve ra g e  c o n t a i n e r  component 
o f  s o l i d  waste -  m a t e r i a l s  b a la n c e  approach  -

Annual  w e ig h t  o f  ' c a r b o n a t e d '  b e v e ra g e  W e igh t  tonnes  p .a  
c o n t a i n e r s  i n  waste  ( to n n e s  p . a . )

-  R e tu r n a b le  b o t t l e s  153 ,289

-  N o n - r e t u r n a b l e  b o t t l e s  258 ,735
-  Cans 107 ,422

T o t a l  c a r b o n a te d  beverage c o n t a i n e r s  i n  
waste  ( t o n n e s )  519 ,446

E s t im a te  o f  t o t a l  d o m e s t i c  waste ( t o n n e s )  1 4 ,0 0 0 ,0 0 0  
'C a r b o n a t e d '  be ve ra g e  c o n t a i n e r s  as
% o f  t o t a l  d o m e s t i c  waste  3 . 7  p e r  c e n t

S o u rc e :  M e ta l  Box M a rke t  Research D i v i s i o n
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I n  a d d i t i o n ,  a m a t e r i a l s  b a la n c e  a n a l y s i s  was p e r ­

fo rm e d .  T h i s  was based upon e s t i m a t e s  o f  th e  ' o f f  p rem ise  

s a le s  o f  b e e r ,  c i d e r  and c a r b o n a te d  s o f t  d r i n k s  i n  1977 i n

th e  v a r i o u s  t y p e s  o f  c o n t a i n e r s  and t h e  u n i t  w e ig h t s  o f  t h e s e  

c o n t a i n e r s .  The d e t a i l e d  c a l c u l a t i o n s  a re  g iv e n  i n  Append ix

IV and a summary i s  p r e s e n te d  i n  T a b le  5 . 5 ,  wh ich  shows t h a t  

an e s t im a t e d  51 9 ,500  ton nes  o f  c a r b o n a te d  beve rage  c o n t a i n e r s  

a re  d i s p o s e d  a n n u a l l y  i n  d o m e s t ic  w a s te .  T h i s  r e p r e s e n t s  3 .7  

p e r  c e n t  o f  t h e  t o t a l  d o m e s t ic  w a s te .

However,  th e  m a t e r i a l s  b a la n c e  approach  i s  s u b j e c t  

t o  f o u r  l i m i t a t i o n s .  F i r s t ,  as was n o te d  e a r l i e r  i n  s e c t i o n

5 . 3 . 1 ,  t h e r e  i s  some u n c e r t a i n t y  c o n c e r n in g  th e  a p p r o p r i a t e  

f i g u r e  f o r  t h e  d i v i s o r  -  th e  t o t a l  q u a n t i t y  o f  d o m e s t ic  waste

g e n e ra te d  a n n u a l l y  i n  th e  U .K .  I n  d e r i v i n g  th e  f i g u r e  shown 

i n  T a b le  5 . 5 ,  a downward a d ju s t m e n t  o f  14 pe r  cen t  has been

made t o  th e  SCT e s t im a t e s  [SCT ( 1 9 7 7 ) ]  t o  a l l o w  f o r  th e  

a p p a r e n t  tend e ncy  o f  l o c a l  a u t h o r i t i e s  t o  o v e r e s t i m a t e  the

w e ig h t  o f  waste  t h e y  manage.

Second, s y s t e m a t i c  s t a t i s t i c s  a re  n o t  k e p t  on ' o f f  

p re m is e  be ve ra ge  s a l e s .  The d a ta  p r e s e n te d  i n  Append ice s  I I

and IV a re  based upon some a s s u m p t io n s  c o n c e r n in g  th e  v a r i o u s  

s e c t o r s  o f  th e  be ve rage  m a rke t  and r e p r e s e n t  b e s t  a v a i l a b l e

in fo r m e d  ' g u e s s t i m a t e s '  r a t h e r  th a n  p e r f e c t l y  p r e c i s e  f i g u r e s  

(see  Append ix  I I ) .

T h i r d ,  l i t t l e  i n f o r m a t i o n  i s  a v a i l a b l e  on th e  ' o f f  

p re m is e  t r i p p a g e  o f  r e t u r n a b l e  be ve ra g e  c o n t a i n e r s .  An

e s t im a t e  f o r  t r i p p a g e  i s  r e q u i r e d  t o  c o n v e r t  th e  u n i t  ' o f f  

p re m is e  s a le s  o f  be ve ra g e s  i n  r e t u r n a b l e  b o t t l e s  i n t o  te rms
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o f  t h e  number o f  b o t t l e s  t h a t  a re  n o t  r e t u r n e d  and, hence,  

end up i n  s o l i d  w a s te .  The c a l c u l a t i o n s  i n  A ppend ix  IV and 

T a b le  5 .5  were based upon an assumed ' o f f  p re m is e  t r i p p a g e  

o f  f o u r ,  w h ich  was th e  f i g u r e  ado p te d  i n  th e  WMAC r e p o r t  

[WMAC ( 1 9 8 0 ) ] .  C ha p te r  10 r e p o r t s  t h e  r e s u l t s  o f  s u r v e y s  o f  

a l i m i t e d  number o f  r e t a i l e r s  w h ich  g i v e s  s l i g h t l y  h i g h e r  

e s t i m a t e s  f o r  t h e  ' o f f  p re m is e  t r i p p a g e  o f  r e t u r n a b l e  c i d e r  

b o t t l e s  ( — 7)  and c a r b o n a te d  s o f t  d r i n k s  b o t t l e s  ( — 5 ) .  I f  

th e s e  h i g h e r  t r i p p a g e  f i g u r e s  a re  used ,  th e n  t h e  c a r b o n a te d  

be ve ra ge  c o n t a i n e r  component o f  d o m e s t i c  waste  becomes abou t

3 .5  p e r  c e n t .

F i n a l l y ,  t h e  m a t e r i a l s  b a la n c e  app roach  i s  based on 

t h e  p r i n c i p l e  t h a t : -

I n p u t s  ( p r o d u c t i o n ) *  a c c u m u la t i o n  = o u t p u t  (w a s te )

A c c o r d i n g l y ,  t h e  s a le s  f i g u r e s  g i v e  a good e s t i m a t e  

f o r  th e  q u a n t i t i e s  o f  beve rage  c o n t a i n e r s  i n  waste  p r o v i d e d  

t h e r e  i s  no a c c u m u la t i o n  o f  be ve ra ge  c o n t a i n e r s  a t  th e

h o u s e h o ld s  o r  no le a k a g e  o f  be ve rage  c o n t a i n e r s  i n t o

l o n g - t e r m  l i t t e r .  However,  some o f  t h e  b o t t l e s  t h a t  a re  n o t

r e t u r n e d ,  may n o t  end up i n  s o l i d  was te  b u t  may be k e p t  by

th e  h o u s e h o ld e rs  f o r  o t h e r  p u rpo ses  ( e . g . ,  home b r e w i n g ) .  

Thus,  c h a p t e r  10 r e p o r t s  th e  r e s u l t s  o f  a consumer s u rv e y  

w h ich  showed t h a t  ab o u t  6 pe r  c e n t  o f  h o u s e h o ld e rs  s a id  t h a t  

t h e y  d i d  n o t  r e t u r n  a b o t t l e  because th e y  r e t a i n e d  i t  f o r  

such o t h e r  uses .  T h e r e f o r e ,  i n  t h e  l i g h t  o f  t h i s  f a c t o r ,  t h e  

e a r l i e r  f i g u r e  f rom th e  m a t e r i a l s  b a la n c e  a n a l y s i s  s h o u ld  be 

lo w e re d  s l i g h t l y .
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Thus, i t  i s  a p p a r e n t  t h a t  b o th  th e  m a t e r i a l  ba lance

and waste c o m p o s i t i o n  a n a ly s e s  c o u ld  be s u b j e c t  t o  c e r t a i n  

l i m i t a t i o n s .  However,  th e  s i m i l a r i t y  be tween th e  f i g u r e s

from  th e s e  two s e p a ra te  measurement methods s u g g e s t  t h a t  

t h e s e  l i m i t a t i o n s  have been s u c c e s s f u l l y  overcome and 

i n d i c a t e  t h a t  c a r b o n a te d  beverage  c o n t a i n e r s  c o n s t i t u t e  

be tween 3 - 3 . 5  pe r  c e n t  o f  t h e  t o t a l  w e ig h t  o f  d o m e s t i c  w as te .

The d a ta  f rom  T a b le s  5 . 4  and 5 .5  have been c o n v e r te d  

i n t o  te rm s  o f  t h e  more r e l e v a n t  vo lume measure i n  T a b le  5 . 6 ,  

u s in g  some ( t e n t a t i v e )  e s t i m a t e s  f o r  th e  d e n s i t i e s  o f  

d o m e s t ic  waste  t h a t  were d e r i v e d  f rom  th e  waste c o m p o s i t i o n

a n a l y s e s .  These d e n s i t i e s  r e l a t e  t o  waste  t h a t  has r e c e i v e d  

v e r y  l i t t l e  c o m p a c t io n ,  i . e . ,  t h i s  i s  s i m i l a r  t o  t h e  waste  i n

th e  h o u s e h o l d e r ' s  d u s t b i n  p r i o r  t o  i t s  c o l l e c t i o n .  The 

d e n s i t y  o f  such r e l a t i v e l y  uncompacted waste  has been used in

t h i s  a n a l y s i s  because ,  a p a r t  f rom  t h e r e  b e in g  more measured 

da ta  a v a i l a b l e  on t h i s  fo rm  o f  w a s te ,  i t  i s  i n c r e a s e s  i n  the

volume o f  such r e l a t i v e l y  uncompacted waste  t h a t  causes l o c a l  

a u t h o r i t i e s  to  use more e x p e n s iv e  c o l l e c t i o n  v e h i c l e s  w i t h

waste  c o m pa c t io n  d e v ic e s  and t o  t r e a t  th e  was tes  g e n e r a te d  by 

ho u se h o ld s  so as to  reduce  th e  volume o f  waste  to  be d is p o s e d .

Thus,  ' c a r b o n a t e d '  beve rage  c o n t a i n e r s  w ou ld  appear  

to  c o n s t i t u t e  abou t  3 . 0 - 3 . 5  pe r  c e n t  o f  th e  t o t a l  w e ig h t  o f

d o m e s t ic  waste and a b ou t  2 p e r  c e n t  o f  t h e  volume o f  d o m e s t i c  

w a s t e .

3 .5  S o l i d  waste  r a n k in g  o f  t h e  a l t e r n a t i v e
c a r b o n a te d  beverage  c o n t a i n e r s

T a b le  5 .7  g i v e s  a s u b - d i v i s i o n  o f  t h e  c a r b o n a te d  

be ve rage  c o n t a i n e r  component f rom th e  DOE waste a n a ly s e s
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i n t o  r e t u r n a b l e  b o t t l e s ,  n o n - r e t u r n a b l e  b o t t l e s  and can s .  

These q u a n t i t i e s  have th e n  been compared w i t h  e s t im a t e s  f o r  

t h e  ' o f f  p re m is e  s a le s  o f  b e e r ,  c i d e r  and c a r b o n a te d  s o f t  

d r i n k s  i n  each c o n t a i n e r  to  y i e l d  a s o l i d  waste  r a n k in g  o f  

t h e s e  c o n t a i n e r s .  T h is  r a n k i n g  i n d i c a t e s  w h e th e r  more o r  

l e s s  s o l i d  waste  i s  g e n e ra te d  by th e  s a le  o f  th e  same volume 

o f  b e ve rage  i n  r e t u r n a b l e  o r  n o n - r e t u r n a b l e  c o n t a i n e r s .

T a b le  5 .8  g i v e s  th e  r a n k i n g  o f  t h e  c o n t a i n e r s  i n  te rm s  o f  the  

more r e l e v a n t  volume measure o f  s o l i d  w a s te .  T h is  shows t h a t  

th e  vo lume o f  s o l i d  waste  g e n e ra te d  by th e  use o f  

n o n - r e t u r n a b l e  b o t t l e s  i s  a b o u t  13 t im e s  g r e a t e r  tha n  th e  

vo lume o f  s o l i d  waste  g e n e ra te d  under  th e  r e t u r n a b l e  system 

and t h a t  th e  use o f  n o n - r e t u r n a b l e  cans g e n e r a te s  a b o u t  s i x  

t im e s  as much volume o f  s o l i d  waste  as th e  r e t u r n a b l e  sys tem .

However,  th e  r a n k i n g  o f  t h e  r e t u r n a b l e  b o t t l e  

depends e s s e n t i a l l y  upon th e  t r i p p a g e  a c h ie v e d  by t h i s  

b o t t l e .  T h e r e f o r e ,  d a ta  f rom  th e  m a t e r i a l s  b a la n c e  a n a l y s i s  

have been used t o  e s t i m a t e  th e  b r e a k - e v e n  t r i p p a g e  t h a t  the

r e t u r n a b l e  b o t t l e  must a c h ie v e  i n  o r d e r  t o  g e n e ra te  l e s s  

s o l i d  was te  th a n  t h e  n o n - r e t u r n a b l e  c o n t a i n e r s .  T a b le  5 .9

g i v e s  th e  volume and w e ig h t  o f  d o m e s t i c  waste a r i s i n g  f rom  

t h e  d i s t r i b u t i o n  o f  1 ,0 00  l i t r e s  o f  b e e r  i n  10 o z . 

n o n - r e t u r n a b l e  b o t t l e s  and cans and 10 o z .  r e t u r n a b l e  b o t t l e s  

w i t h  t r i p p a g e s  o f  one,  f i v e ,  te n  and t w e n t y .  T a b le  5 .9  

i n d i c a t e s  t h a t  th e  r e t u r n a b l e  b o t t l e  has t o  a c h ie v e  a 

t r i p p a g e  o f  1 .5  t o  g e n e ra te  l e s s  d o m e s t ic  was te  th a n  th e  

n o n - r e t u r n a b l e  b o t t l e .  The r e t u r n a b l e  b o t t l e  has t o  a t t a i n  a 

t r i p p a g e  o f  abou t  2 t o  g e n e r a te  a l o w e r  volume o f  d o m es t ic
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waste  th a n  th e  b i m e t a l l i c  and a lu m in iu m  cans and,  i n  o r d e r  to  

g e n e r a te  a lo w e r  w e ig h t  o f  d o m e s t ic  was te  th a n  th e  b i m e t a l l i c  

and a lu m in iu m  ca n s ,  th e  r e t u r n a b l e  b o t t l e  has t o  a c h ie v e  a 

t r i p p a g e  o f  abou t  7 and 17,  r e s p e c t i v e l y .  T a b le  5 .1 0  g iv e s

d a ta  f o r  s o f t  d r i n k s .  S o f t  d r i n k s  b o t t l e s  a re  h e a v i e r  than  

b e e r  b o t t l e s  on a c c o u n t  o f  t h e  g r e a t e r  i n t e r n a l  p r e s s u r e  o f

s o f t  d r i n k s  c a r b o n a t i o n ,  and t h i s  r e s u l t s  i n  t h e  b r e a k - e v e n  

t r i p p a g e s  f o r  th e  r e t u r n a b l e  s o f t  d r i n k s  b o t t l e s  b e in g

s l i g h t l y  h i g h e r  th a n  th o s e  f o r  b e e r .

The d a ta  i n  T a b le s  5 . 7 - 5 . 1 0  r e l a t e  o n ly  t o  the

w e ig h t  and vo lum e-  o f  th e  a c t u a l  c o n t a i n e r s  and do n o t  

i n c l u d e  t h e  s u p p le m e n ta ry  p a c k a g in g  r e q u i r e d  f o r  the

d i s t r i b u t i o n  o f  th e s e  c o n t a i n e r s  t o  th e  consum er.  The 

d o m e s t ic  waste g e n e ra te d  by th e  c o n t a i n e r s '  s u p p le m e n ta ry  

p a c k a g in g  w i l l  be h i g h e s t  f o r  th e  n o n - r e t u r n a b l e  b o t t l e s  

w h ich  a r e  n o r m a l l y  packed i n  p a p e rb o a rd  c a r t o n s ,  and lo w e s t

f o r  th e  r e t u r n a b l e  b o t t l e s ,  w h ich  a re  d i s t r i b u t e d  i n  p l a s t i c  

c r a t e s  t h a t  a c h ie v e  a h ig h  t r i p p a g e .  T h e r e f o r e ,  the  

i n c l u s i o n  i n  th e  a n a l y s i s  o f  t h e  s u p p le m e n ta ry  p a c k a g in g  f o r  

t h e  a l t e r n a t i v e  be ve ra ge  c o n t a i n e r s  s h o u ld  n o t  a l t e r  the  

s o l i d  waste  r a n k i n g  g i v e n  e a r l i e r  f o r  th e  a l t e r n a t i v e  

c o n t a i n e r s .  However,  i t  w i l l  mean t h a t  th e  b re a k -e v e n

t r i p p a g e s  f o r  t h e  r e t u r n a b l e  b o t t l e s  w i l l  be s l i g h t l y  lo w e r  

t h a n  th o s e  shown i n  T a b le s  5 .9  and 5 . 1 0 .

3 . 6  The e x t e r n a l  c o s t s  o f  c a r b o n a te d  beve rage  c o n t a i n e r s
i n  d o m e s t i c  waste ' "

C h a p te r  4 r a i s e d  t h e  q u e s t i o n  o f  w h e th e r  th e

e x t e r n a l  c o s t s  o f  beve rage  c o n t a i n e r s  a re  r e p r e s e n t e d  by th e

a ve rag e  o r  th e  m a r g in a l  c o s t s  o f  c o n t r o l l i n g  an e x t e r n a l i t y .
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T h is  q u e s t i o n  i s  p a r t i c u l a r l y  r e l e v a n t  and i m p o r t a n t  t o  t h i s  

s p e c i f i c  a s p e c t  o f  th e  c u r r e n t  be ve ra g e  c o n t a i n e r  d e b a te ,  

s i n c e  t h e r e  i s  a s i g n i f i c a n t  d i f f e r e n c e  between th e  ave rage  

and t h e  m a r g in a l  c o s t s  o f  waste  management. T h e r e f o r e ,  the  

a rgum en ts  c o n c e r n in g  th e  s e l e c t i o n  o f  th e  a p p r o p r i a t e  measure 

f o r  e x t e r n a l  c o s t s  a re  examined f u r t h e r  h e r e .

The i n t e g r a l  a c t i v i t y  o f  waste management does 

e n t a i l  aba tement  c o s t s  (w as te  c o l l e c t i o n  and d i s p o s a l  c o s t s )  

w h ic h ,  as was shown i n  s e c t i o n  5 . 1 ,  do c o n s t i t u t e  e x t e r n a l  

c o s t s  s i n c e  th e s e  abatement  c o s t s  a re  n o t  i n c l u d e d  i n  the  

p r i c e  o f  th e  goods t h a t  a re  d i s p o s e d  o f .

In  many c o u n t r i e s ,  t h e r e  i s  c on ce rn  o v e r  th e  

i n c r e a s i n g  l e v e l s  o f  t h e s e  ( e x t e r n a l )  c o s t s  o f  managing th e  

r i s i n g  q u a n t i t i e s  o f  was tes  b e in g  g e n e r a t e d .  Thus

M e n k e - G l u k e r t , M i n i s t e r i a l  D i r e c t o r  o f  th e  B u n d e s m in is te r iu m  

des I n n e r n  i n  West Germany [M e n k e - G lu k e r t  (1980 ,  p . l . ) ]

s t a t e s  t h a t ;

"Waste q u a n t i t i e s  w i l l  i n c r e a s e  i n  th e  f o r t h c o m in g  
d e c a d e . . . .  The w as te  p rob le m  w i l l  c o n t i n u e  t o  ga in
i m p o r t a n c e ................ . . T h e  d i r e c t  waste p r e v e n t i o n
( p r e v e n t i o n  a t  s o u rc e )  has t o  be more emphas ized in  
th e  f u t u r e  th a n  i t  i s  t o  d a t e . "

T h is  con ce rn  has caused th e  gove rnm en ts  i n  these

c o u n t r i e s  t o  im p le m e n t  an o v e r a l l  s o l i d  waste management

p o l i c y  to  reduce  a t  s o u rc e  th e  l e v e l  o f  s o l i d  waste

g e n e r a t e d .  I n  many c a s e s ,  t h i s  g e n e r a l  p o l i c y  has i n c l u d e d

measures to  reduce  s p e c i f i c  components o f  th e  was te  s t re a m ,

i n  p a r t i c u l a r  be ve rage  c o n t a i n e r s .  Thus A ppend ix  I  shows 

t h a t  t h e  be ve rage  c o n t a i n e r  p o l i c y  o f  t h e  F e d e r a l  R e p u b l i c  o f  

Germany i s  embodied i n  th e  g o v e r n m e n t ' s  o v e r a l l  waste
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management p o l i c y  and t h a t  th e  o v e r r i d i n g  o b j e c t i v e  o f  t h i s  

b eve ra ge  c o n t a i n e r  p o l i c y  i s  t o  p r e v e n t  any i n c r e a s e  i n  the 

amount o f  beve rage  c o n t a i n e r s  i n  d o m e s t i c  s o l i d  w a s te .

F u r t h e r m o r e ,  i n  th e  c o n t e x t  o f  th e  deba te  i n  the

U .K .  c o n c e r n in g  beve rage  c o n t a i n e r s ,  C a w d e l l  (1 980 )  a rgues  

t h a t  one c a n n o t  a f f o r d  t o  o v e r l o o k  t h e  need to  ta k e  measures

c o n c e r n in g  s p e c i f i c  i d e n t i f i a b l e  components o f  th e  o v e r a l l  

was te  s t r e a m ,  even tho ug h  each o f  t h e s e  s p e c i f i c  components

may appear  s m a l l  when ta k e n  on t h e i r  own. Thus he s t a t e s  

[ C a w d e l l  (1980 ,  p . 5 ) ]  t h a t ;

"A lm o s t  any p rob lem  can be made t o  l o o k  
i n s i g n i f i c a n t  by v i e w in g  i t  f rom a broad enough 
p e r s p e c t i v e .  I n  p r a c t i c e ,  th o u g h ,  i t  i s  o n l y  by 
t a c k l i n g  s m a l l  manageab le i s s u e s  one by one t h a t  
w id e r  p r o b le m s .................  can be h a n d l e d . "

T h e r e f o r e ,  i n  t h e  l i g h t  o f  t h e s e  f a c t o r s  and in  

a c c o rd a n ce  w i t h  e x t e r n a l i t y  c o r r e c t i o n  t h e o r y  and th e  

p o l l u t e r - p a y s  p r i n c i p l e ,  t h e s e  e x t e r n a l  c o s ts  o f  waste  

c o l l e c t i o n  and d i s p o s a l  s h o u ld  be a l l o c a t e d  t o  a l l  t h e  goods 

t h a t  end up i n  d o m e s t ic  was te  -  o r  pe rhaps  j u s t  t o  th e  m a jo r

c o n t r i b u t o r s  t o  and components o f  t h e  d o m e s t i c  waste s t re a m .  

Thus ,  t h e  US E n v i r o n m e n t a l  P r o t e c t i o n  Agency [US ERA ( 1 9 7 7 ) ]

p roposed  t h a t  a p r o d u c t  ch a rg e  s h o u ld  be l e v i e d  on p a c k a g in g ,  

w h ich  c o n s t i t u t e s  abou t  30 -60  p e r  c e n t  o f  t o t a l  m u n i c i p a l  

waste  [OECD ( 1 9 7 8 ) ] .  Beverage c o n t a i n e r s  a re  one component 

o f  p a c k a g in g  and were i n c l u d e d  w i t h i n  th e  scope o f  t h i s  

p r o d u c t  c h a r g e .  The l e v e l  o f  t h i s  p roposed  ch a rge  was based 

upon th e  ave rage  c o s t s  o f  was te  c o l l e c t i o n  and d i s p o s a l .

However,  th e  r e d u c t i o n s  i n  waste  l e v e l s  f o l l o w i n g  

t h e  im p le m e n t a t i o n  o f  such p o l i c i e s  w ou ld  y i e l d  f i n a n c i a l

-  236 -



s a v in g s  i n  was te  management c o s t s  w h ich  wou ld  e q u a l ,  n o t  the  

a v e ra g e ,  b u t  th e  m a r g in a l  c o s t s  o f  waste c o l l e c t i o n  and 

d i s p o s a l .  F u r t h e r m o r e ,  t h e  was te  d i s p o s a l  and c o l l e c t i o n  

c o s t s  a t t r i b u t a b l e  t o  a p a r t i c u l a r  i n d i v i d u a l  good are  

r e p r e s e n t e d  by th e  m a r g in a l  c o s t s  o f  waste  management. 

T h e r e f o r e ,  i n  r e l a t i o n  to  th e s e  c o n s i d e r a t i o n s ,  m a r g in a l  

c o s t s  c o u ld  a l s o  be th e  a p p r o p r i a t e  measure.

T h is  q u e s t i o n  has n o t  y e t  been r e s o l v e d  i n  the  

c u r r e n t  l i t e r a t u r e .  I t s  r e s o l u t i o n  wou ld  depend upon the  

f a c t o r s  h i g h l i g h t e d  above,  i n  p a r t i c u l a r  w h e th e r  th e  a c t i o n  

c o n c e r n in g  a p a r t i c u l a r  p r o d u c t  i s  p a r t  o f  a g e n e r a l  p o l i c y  

t o  reduce  t h e  o v e r a l l  l e v e l  o f  s o l i d  waste  g e n e r a t e d .  On 

a c c o u n t  o f  t h i s  u n c e r t a i n t y  abou t  t h e  a p p r o p r i a t e  measure, 

th e  f o l l o w i n g  e m p i r i c a l  a n a l y s i s  e s t i m a t e s  th e  e x t e r n a l  c o s t s  

o f  b e ve rage  c o n t a i n e r s  on t h e  b a s i s  o f  b o th  th e  ave rage  and

th e  m a r g in a l  c o s t s  o f  waste management.

T a b le  5 .1 1  p r e s e n t s  e s t im a t e s  o f  th e  e x t e r n a l  c o s ts  

o f  waste management t h a t  have been d e r i v e d  u s in g  th e s e  two 

a l t e r n a t i v e  measures .  T a b le  5 .1 1  a l s o  g i v e s  th e  c o s t  pe r  

tonne  f i g u r e s  i n  te rm s  o f  t h e i r  e q u i v a l e n t  c o s t s  p e r  m̂  o f  

w a s te .  O f f i c i a l s  a t  th e  D ep a r tm en t  o f  E n v i ro n m e n t  sug ges ted  

t h a t  an ave rage  o f  th e  r e s u l t s  o b t a i n e d  from u s in g  th e  c o s t  

p e r  to n ne  and c o s t  p e r  m^ f i g u r e s  s h o u ld  be adop ted  i n  

c a l c u l a t i n g  th e  e x t e r n a l  c o s t s  a r i s i n g  f rom  th e  beverage  

c o n t a i n e r s  i n  d o m e s t i c  w a s te .  A c c o r d i n g l y ,  t h i s  p r o c e d u re  

was f o l l o w e d  and th e  r e s u l t i n g  e s t i m a t e s  a r e  p r e s e n te d  i n

Tab le  5 . 1 2 .  T h is  shows t h a t  t h e  g e n e r a t i o n  o f  51 9 ,5 00  ton nes  

o f  was te  b e ve ra ge  c o n t a i n e r s  i n  1977-78  c r e a t e s  e x t e r n a l
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waste  management c o s t s  o f  abou t  £ 1 0 . 19m when th e  average 

c o s t s  measure i s  a d o p te d ,  and a b o u t  £ 2 . 43m when m a r g in a l  

c o s t s  a re  used.

T a b le  5 .1 1

The e x t e r n a l  c o s t s  o f  s o l i d  waste management
£s (1977 p r i c e s )

YEAR Measure o f  e x t e r n a l  c o s t  o f  was te  management

Average c o s t s M a r g in a l  c o s t s

pe r  ton ne p e r  m3 p e r  ton ne  p e r  m3

1977-78 25 .0 3 .5 6 .0 0 .8 3

1982-83 34 4 .4 3 1 0 .0 1 .3

Source : Data  p re s e n te d  i n  s e c t i o n  5 .3 .

T a b le 5 .1 2

The an nua l  e x t e r n a l  c o s t s  o f th e  be ve rage c o n t a i n e r s  i n
d o m e s t ic  s o l i d  waste (£s  p . a .  1977 p r i c e s )

Beverage c o n t a i n e r E x t e r n a l  c o s t s  o f  waste
YEAR waste b eve ra ge c o n t a i n e r s ^  -*• /

A l t e r n a t i v e measures

000s tonnes 000s m3
pe r  annum p e r  annum Average c o s t s M a r g in a l  c o s t s

1977-78 5 1 9 .5 2 1 09 .4 10 .19m 2 . 43m
(1 3 .0 m -7 .4 m ) (3  . lm - 1 .8 m )

1982-83 6 9 3 .9 2910 18.3m 5. 4m
( *  No a c t i o n  *) (2 3 .6 m -1 2 .9 m ) (6 .9 m -3 .8 m )
s c e n a r i o I I )

( 1 )  The f i g u r e s  i n  th e  b r a c k e t s  r e f e r  t o  t h e  range  g i v e n  by 
th e  use o f  t h e  w e ig h t  and th e  vo lme f i g u r e s .  The h i g h e r  
f i g u r e  i n  each b r a c k e t  r e l a t e s  t o  th e  use o f  w e i g h t .
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Ta b le  5 .1 2  a l s o  shows t h a t  th e  q u a n t i t i e s  o f  be ve rage  

c o n t a i n e r  waste  g e n e ra te d  a n n u a l l y  a re  f o r e c a s t  t o  r i s e  by 

34 -38  p e r  c e n t  o v e r  th e  p e r i o d  1977 t o  1982 so t h a t ,  under  

th e  'No a c t i o n '  s c e n a r i o  I I  f o r  1982,  be ve rage  c o n t a i n e r  

waste  i s  e x p e c te d  t o  amount t o  a maximum o f  ab ou t  693 ,900  

to n ne s  p e r  annum, w h ich  i s  e q u i v a l e n t  to  abou t  2 .9  m i l l i o n  

c u b i c  m e t r e s ^ ^ ^ ) .  T h is  r i s e  i s  due t o  t h e  g ro w th  i n  s a le s  

o f  packaged b e v e ra g e s ,  e s p e c i a l l y  i n  n o n - r e t u r n a b l e s . The 

p r e d i c t e d  i n c r e a s e s  ( i n  r e a l  t e r m s )  i n  t h e  c o s t s  o f  waste 

management mean t h a t  t h e  c o s t s  o f  c o l l e c t i n g  and d i s p o s i n g  o f  

th e s e  waste  q u a n t i t i e s  w i l l  be h i g h e r  (by  80 -122  p e r  c e n t )  so 

t h a t ,  i n  1982, i t  i s  f o r e c a s t  t h a t  th e s e  c o s t s  w i l l  amount to  

ab ou t  £ 1 8 . 3m under  th e  ave rag e  c o s t  measure ,  and a b o u t  £ 5 . 4m 

under  t h e  m a r g in a l  c o s t  measure.

The same p r o c e d u re  has been f o l l o w e d  t o  c a l c u l a t e  th e  

u n i t  e x t e r n a l  waste  management c o s t s  f o r  an i n d i v i d u a l  

c o n t a i n e r .  Tab le  5 .1 3  g i v e s  th e  r e s u l t i n g  e s t im a t e s  f o r  th e  

main p o p u la r  s i z e s  o f  be ve ra ge  c o n t a i n e r s .  T h is  shows t h a t ,  

i f  t h e  ave rage  c o s t  measure i s  a d o p t e d ,  th e  u n i t  e x t e r n a l  

waste  management c o s t s  a r i s i n g  i n  1977-78  f rom th e  d i s p o s a l

o f  a 20 o z .  r e t u r n a b l e  b o t t l e ,  a 20 o z .  n o n - r e t u r n a b l e  

b o t t l e ,  a 16 o z . b i m e t a l l i c  can and a 16 o z .  a lu m in iu m  can 

a re  a b o u t  0 . 8 p ,  0 .6 p  0 .1 5 p  and O . l p ,  r e s p e c t i v e l y .  I f  th e

(1 0 )  I t  was no te d  i n  A ppend ix  I I  t h a t  i t  was n o t  p o s s i b l e  t o  
o b t a i n  d a ta  on th e  l i k e l y  w e ig h t s  o f  th e  c o n t a i n e r s  i n  
1982.  T h e r e f o r e  t h e  c o n t a i n e r  w e ig h t s  o f  1977 had t o  be 
used i n  t h e  a n a l y s i s  f o r  1982.  T h is  p ro c e d u re
o v e r s t a t e s  th e  i n c r e a s e  i n  t h e  w e ig h t  o f  waste beve rage  
c o n t a i n e r s  t o  th e  e x t e n t  o f  any im p roved  l i g h t e r
c o n t a i n e r s  b e in g  d e v e lo p e d .  T h e r e f o r e ,  t h e s e  f i g u r e s  
g i v e n  above (and t h r o u g h o u t  t h e  n e x t  s e c t i o n )  r e p r e s e n t  
maximum e s t i m a t e s .
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m a r g in a l  c o s t  measure i s  used ,  th e n  th e  e x t e r n a l  waste 

management c o s t s  o f  a 20 o z . r e t u r n a b l e  b o t t l e ,  a 20 oz.

n o n - r e t u r n a b l e  b o t t l e ,  a 16 o z .  b i m e t a l l i c  can and a 16 oz .  

a lu m in iu m  can a re  abou t  0 . 1 9 p ,  0 . 1 5 p ,  O.OAp, and 0 .0 3p

r e s p e c t i v e l y .  The waste management c o s t s  f o r  r e t u r n a b l e s  a re  

reduce d  p r o p o r t i o n a t e l y  by t h e i r  r e - u s e .  Thus, i f  the

r e t u r n a b l e  b o t t l e  i s  used te n  t im e s  (a  t r i p p a g e  o f  1 0 ) ,  the n  

t h e  e x t e r n a l  waste  management c o s t s  o f  th e  r e t u r n a b l e s  become 

0 .0 8 p  p e r  b o t t l e  ( u n d e r  th e  ave rag e  c o s t  measure)  and 0 .0 2 p  

(u n d e r  th e  m a r g in a l  c o s t  m e asu re ) .

I f  a p r o d u c t  cha rg e  was l e v i e d  on be ve rage  c o n t a i n e r s  

t o  c o v e r  t h e  was te  management c o s t s  a r i s i n g  f rom t h e i r  

d i s p o s a l ,  t h e n ,  i n  1977,  t h i s  p r o d u c t  c h a rg e  s h o u ld  be s e t  

under  t h e  ave rage  c o s t  measure a t  0 .8 p  p e r  new r e t u r n a b l e  

b o t t l e  p r o d u c e d ^ ^ ^ ^ ,  0 .6 p  p e r  n o n - r e t u r n a b l e  b o t t l e ,  0 .1 5 p  

p e r  b i m e t a l l i c  can and O . l p  p e r  a lu m in iu m  be ve rage  can .  Under

th e  m a r g in a l  c o s t  measure,  t h i s  c h a rg e  s h o u ld  be 0 .1 9 p  p e r  new 

r e t u r n a b l e  b o t t l e  p r o d u c e d 0 . 1 5 p  p e r  n o n - r e t u r n a b l e  

b o t t l e ,  0 .0 4 p  p e r  b i m e t a l l i c  can and 0 .0 3 p  p e r  a lu m in iu m  can. 

On a c c o u n t  o f  t h e  p r e d i c t e d  i n c r e a s e s  i n  t h e  r e a l  c o s t s  o f  

was te  management, and p a r t i c u l a r l y  was te  d i s p o s a l ,  a p r o d u c t

c h a rg e  c a l c u l a t e d  on t h e  b a s i s  o f  ave rage  c o s t s  w ou ld  have t o  

r i s e  by 34 pe r  c e n t  ( i n  r e a l  t e r m s )  be tween 1977 and 1.982,

( 1 1 )  T h is  p r o d u c t  c ha rg e  w ou ld  o n l y  be l e v i e d  on new b o t t l e s  
p roduced  and n o t  on o ld  b o t t l e s  r e t u r n e d  and r e -u s e d  by 
th e  b o t t l e r s .  T h e r e f o r e ,  t h i s  c h a rg e  wou ld  be a m o r t i z e d  
by th e  t r i p p a g e  o f  t h e  b o t t l e .  Thus,  i f  t h e  t r i p p a g e  
was 10 ,  th e n  th e  ave rage  c o s t  based c h a rg e  wou ld  amount 
to  0 .0 8 p  p e r  f i l l i n g  o f  be ve ra ges  i n  r e t u r n a b l e s  and th e  
m a r g in a l  c o s t  based cha rg e  w ou ld  be a b ou t  0 .0 2 p  p e r  
f i l l i n g .
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and a p r o d u c t  cha rge  based on m a r g i n a l  c o s t s  wou ld  have to  

r i s e  by a b o u t  64 pe r  c e n t  ( i n  r e a l  t e r m s )  by 1982. I n  1982, 

such a p r o d u c t  cha rge  on a 20 o z . n o n - r e t u r n a b l e  b o t t l e  

w o u ld ,  under  th e  ave rage  c o s t  measure ,  be a b o u t  G.84p p e r  

b o t t l e  and, under  t h e  m a r g in a l  c o s t  measure,  wou ld  be about  

Q.25p p e r  n o n - r e t u r n a b l e  b o t t l e  (1977 p r i c e s ) .

5.7  The q u a n t i t i e s  o f  c a r b o n a te d  beve ra ge  c o n t a i n e r s  in
d o m e s t ic  waste and t h e i r  e x t e r n a l  waste  management
c o s t s  under  the  d i f f e r e n t  s c e n a r i o s  f o r  1982.

T a b le  5 .1 4  shows t h e  changes i n  q u a n t i t i e s  o f  

c a r b o n a te d  be ve ra ge  c o n t a i n e r s  i n  d o m e s t ic  waste  and changes 

i n  t h e  waste  management c o s t s  a r i s i n g  un de r  th e  d i f f e r e n t  

s c e n a r i o s  I I - I X  f o r  1982.  T a b le  5 .1 5  p r e s e n t s  a summary 

d e s c r i p t i o n  o f  th e  p r i n c i p a l  f e a t u r e s  o f  t h e s e  s c e n a r i o s .  A 

com p a r iso n  o f  t h e s e  f e a t u r e s  o f  th e  d i f f e r e n t  s c e n a r i o s  and 

t h e i r  r e s u l t i n g  im p a c ts  y i e l d s  some i n t e r e s t i n g  i m p l i c a t i o n s .

S c e n a r io  I I I  i s  an e x t r a p o l a t i o n  o f  th e  c u r r e n t  

t r e n d s  i n  th e  U .K .  beve rage  m a r k e t ,  o f  a g r e a t e r  use o f  

n o n - r e t u r n a b l e s ,  t o  t h e  s i t u a t i o n  where t h e r e  i s  a com p le te  

demise o f  r e t u r n a b l e  b o t t l e s .  T a b le  5 .1 4  shows t h a t  u nde r  

t h i s  c o m p le t e l y  n o n - r e t u r n a b l e s  s c e n a r i o  I I I ,  t h e  an nua l  

g e n e r a t i o n  o f  waste beve rage  c o n t a i n e r s  w ou ld  i n c r e a s e  t o  a 

maximum o f  abou t  948 ,500  to n n e s  p e r  annum wh ich  i s  abou t  3 .7

m i l l i o n  c u b i c  m e t res  o f  w a s te .  T h i s  w ou ld  r e p r e s e n t  a b o u t  4 

and 7 p e r  c e n t ,  r e s p e c t i v e l y ,  o f  t h e  t o t a l  volume and w e ig h t  

o f  d o m e s t i c  w a s te .  Under t h e  m a r g i n a l  c o s t  measure,  th e  

e x t e r n a l  waste management c o s t s  o f  b e ve rage  c o n t a i n e r s  i n

t h i s  s c e n a r i o  I I I  w ou ld  i n c r e a s e  by 33 p e r  c e n t  t o  a b o u t  

£7 .1m.

-  242



T a b le  5 .1 4  shows t h a t  i f ,  as i n  s c e n a r i o  I V ,  the 

r e t u r n a b l e  b o t t l e  was a b le  i n  1982 t o  m a in t a i n  th e  m a rk e t  

sha re  and t r i p p a g e  a c h ie v e d  i n  1977,  th e n  th e  annua l

g e n e r a t i o n  o f  waste  beve rage  c o n t a i n e r s  wou ld  be a b o u t  11 p e r  

c e n t  l o w e r  th a n  th e  q u a n t i t y  g e n e ra te d  under  th e  'No a c t i o n '

s c e n a r i o  I I .  T h is  r e d u c t i o n  w ou ld  mean an a n nu a l  s a v in g  i n  

waste  management c o s t s  o f  abou t  £5 74 ,400  p e r  annum ( i n  

com par ison  w i t h  th e  b a s e l i n e  s c e n a r i o  I I ) .

S c e n a r io  V shows t h a t ,  i f  t h e  c u r r e n t  t r e n d s  o f  a

d e t e r i o r a t i n g  p o s i t i o n  f o r  r e t u r n a b l e s  a re  a c t u a l l y  r e v e r s e d ,  

th e n  th e  q u a n t i t i e s  o f  was te  be ve ra g e  c o n t a i n e r s  c o u ld  be

dec reased  by 175 ,000  to n ne s  pe r  annum, o r  872 ,000  c u b i c  

m e t res  p e r  annum. T h i s  wou ld  y i e l d  ann ua l  s a v in g s  i n  waste

management c o s t s  o f  a b o u t  £1.44m ( i n  1977 p r i c e s ) .  T h is  

s a v in g  r e p r e s e n t s  abou t  0 . 3  pe r  c e n t  o f  t h e  t o t a l  c o s t s  o f  

d o m e s t i c  waste c o l l e c t i o n  and d i s p o s a l  i n  t h e  U .K .  i n  1982.  

T h is  r e d u c t i o n  i n  th e  amount o f  was te  beve rage  c o n t a i n e r s  i s  

due t o  th e  s u b s t i t u t i o n  o f  n o n - r e t u r n a b l e  b o t t l e s  by 

r e t u r n a b l e  b o t t l e s  and t h e  h i g h e r  t r i p p a g e  f o r  th e  r e t u r n a b l e  

b o t t l e s  i n  t h i s  s c e n a r i o .

The im p o r ta n c e  o f  t h e  t r i p p a g e  o f  a r e t u r n a b l e  

b o t t l e  can be seen by com par ing  th e  r e s u l t s  f o r  s c e n a r i o s  V 

and V I .  Under s c e n a r i o  V I ,  th e  r e t u r n a b l e ' s  t r i p p a g e  does 

n o t  i n c r e a s e  b u t  re m a in s  a t  t h e  'No a c t i o n '  S c e n a r io  I I  l e v e l  

o f  3 .  Ta b le  5 .1 5  shows t h a t ,  unde r  t h i s  s c e n a r i o  V I ,  th e  

e x t e r n a l  c o s t s  o f  managing t h e  was te  be ve rage  c o n t a i n e r s

d e c rea se  by o n l y  1 p e r  c e n t  w he reas ,  under  th e  h i g h e r  

t r i p p a g e  s c e n a r i o  V, t h e  e x t e r n a l  w as te  management c o s t s  o f
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beverage  c o n t a i n e r s  de c re a se  by 27 p e r  c e n t .  The r e s u l t s  f o r  

s c e n a r i o s  V I I ,  V I I I  and IX f u r t h e r  h i g h l i g h t  t h e  im p o r ta n c e  

o f  t r i p p a g e  and th e  r e d u c t i o n s  i n  t h e  q u a n t i t i e s  and e x t e r n a l  

c o s t s  o f  was te  beve ra ge  c o n t a i n e r s  t h a t  c o u ld  be o b t a in e d  i f  

t h e  r e t u r n a b l e ' s  t r i p p a g e  and m a rke t  sha re  c o u ld  be i n c r e a s e d .

T a b le  5.1 ,^  shows t h a t ,  i n  com par ison  w i t h  th e  'No

a c t i o n '  s c e n a r i o  I I ,  th e  m a nda to ry  d e p o s i t  p o l i c y  s c e n a r i o  

V I I  wou ld  reduce  th e  w e ig h t  and volume o f  waste  beverage  

c o n t a i n e r s  by 66 p e r  c e n t  and 54 p e r  c e n t ,  r e s p e c t i v e l y .  

C o n s e q u e n t l y ,  th e  e x t e r n a l  was te  management c o s t s  o f  beve rage  

c o n t a i n e r s  wou ld  be 62 p e r  c e n t  l o w e r  u n de r  s c e n a r i o  V I I  tha n  

under  t h e  'No a c t i o n '  s c e n a r i o  I I .  Thus ,  th e  im p le m e n t a t i o n  

o f  m anda to ry  d e p o s i t s  on c o n t a i n e r s  f o r  c a rb o n a te d  beverages  

i n  t h e  U .K .  wou ld  y i e l d  an nu a l  s a v in g s  i n  waste  management 

c o s t s  o f  a b ou t  £ 3 . 32m i n  1982 (1977 p r i c e s ) .  T h i s  s a v in g  

w ou ld  r e p r e s e n t  abou t  0 . 7  p e r  c e n t  o f  t h e  U .K .  a u t h o r i t i e s '  

t o t a l  c o s t s  o f  c o l l e c t i n g  and d i s p o s i n g  o f  d o m e s t i c  waste  i n  

1982.

5 .8  C onc lus  io n

The a u t h o r i t i e s '  n e t  c o s t s  o f  c o l l e c t i n g  and 

d i s p o s i n g  o f  t h e  d o m e s t ic  and co m m e rc ia l  waste  g e n e ra te d  in

th e  U .K .  amounted t o  a b ou t  £393m i n  t h e  f i n a n c i a l  y e a r  

1977-78 (1977 p r i c e s ) .  I t  i s  e s t im a t e d  t h a t  th e  average 

c o s t s  o f  c o l l e c t i n g  and d i s p o s i n g  o f  d o m e s t i c  waste were 

a b ou t  £ 1 9 .0  pe r  tonne  and £ 6 .0 0  pe r  t o n n e ,  r e s p e c t i v e l y ,  i n  

1977-78  (1977 p r i c e s ) .  The c o s t s  o f  s o l i d  waste management 

have been i n c r e a s i n g  r a p i d l y  i n  r e c e n t  y e a r s ,  a lo n g  w i t h  the 

vo lume o f  s o l i d  waste g e n e r a t e d ,  and i t  i s  p r e d i c t e d  t h a t  

t h e s e  t r e n d s  w i l l  c o n t i n u e  i n  th e  f u t u r e .  Many waste  d i s p o s a l
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a u t h o r i t i e s  fa c e  i n c r e a s i n g  p rob le m s  o v e r  f i n d i n g  s u i t a b l e

l a n d f i l l  s i t e s  f o r  the  d i s p o s a l  o f  t h e s e  r i s i n g  q u a n t i t i e s  o f  

w a s te .  Thus, i t  i s  f o r e c a s t  t h a t  t h e  ave rage  c o s t s  o f  

d o m e s t i c  waste c o l l e c t i o n  w i l l  i n c r e a s e ,  i n  r e a l  t e r m s ,  t o  

a p p r o x i m a t e l y  £24 pe r  tonne  by 1982-83  and t h e  i n c r e a s e  w i l l  

be g r e a t e r  f o r  d i s p o s a l  c o s t s ,  w h ich  a re  p r e d i c t e d  t o  r i s e  t o  

a b o u t  £10 p e r  to n n e  i n  1982-83 (1977 p r i c e s ) .  L i t t l e

q u a n t i t a t i v e  d a ta  a re  c u r r e n t l y  a v a i l a b l e  on t h e  ' m a r g i n a l '  

c o s t s  o f  s o l i d  was te  management. The m a r g i n a l  c o s t s  o f  

c o l l e c t i n g  waste  a re  g e n e r a l l y  r e g a r d e d  t o  be lo w ,  w h i l e  th e  

m a r g i n a l  c o s t s  o f  was te  d i s p o s a l  a re  c o n s id e r e d  to  be r o u g h ly

e q u a l  t o  t h e  ave rage  c o s t s  o f  s o l i d  waste  d i s p o s a l .  T h is  

i n d i c a t e s  t h a t  t h e  m a r g i n a l  c o s t s  o f  s o l i d  waste  management

wou ld  be a b ou t  £ 6 .0 0  p e r  t o n n e ,  i n  1 9 7 7 -7 8 ,  and a b o u t  £10 p e r  

to n n e  i n  1982-83 (1977 p r i c e s ) .

131 a n a ly s e s  o f  th e  c o m p o s i t i o n  o f  d o m e s t i c  waste 

have been u n d e r ta k e n  i n  v a r i o u s  p a r t s  o f  t h e  U . K . ,  r a n g in g  

f ro m  C o r n w a l l  t o  Dundee. These a n a l y s e s ,  a lo n g  w i t h  

m a t e r i a l s  b a la n c e  c a l c u l a t i o n s ,  r e v e a le d  t h a t  c a r b o n a te d  

b e ve ra g e  c o n t a i n e r s  c o n s t i t u t e  a b o u t  3 - 3 . 5  p e r  c e n t  o f  th e  

t o t a l  w e ig h t  and abou t  2 pe r  c e n t  o f  t h e  t o t a l  vo lume o f  

d o m e s t ic  w a s te .  E x a m in a t io n  o f  t h e  r e l a t i v e  q u a n t i t i e s  o f  

t h e  a l t e r n a t i v e  b e ve rage  c o n t a i n e r s  i n  th e  waste  i n d i c a t e s

t h a t  th e  use o f  n o n - r e t u r n a b l e  g l a s s  b o t t l e s  g e n e r a te s  th e  

most do m e s t ic  s o l i d  w as te  f o l l o w e d  by th e  m e ta l  ca n s ,  w i t h

th e  r e t u r n a b l e  b o t t l e  g e n e r a t i n g  t h e  l e a s t  d o m e s t ic  s o l i d  

w a s te .  However,  t h i s  f a v o u r a b l e  r a n k i n g  o f  th e  r e t u r n a b l e

b o t t l e  depends e s s e n t i a l l y  upon th e  t r i p p a g e  a c h ie v e d  by t h i s
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b o t t l e .  I t  i s  e s t im a t e d  t h a t  th e  r e t u r n a b l e  b o t t l e  has t o  

a c h ie v e  a t r i p p a g e  o f  1 .5  to  g e n e r a te  l e s s  d o m e s t ic  waste 

th a n  th e  n o n - r e t u r n a b l e  g la s s  b o t t l e .  The r e t u r n a b l e  b o t t l e  

has to  a t t a i n  a t r i p p a g e  o f  between 2 - 3  t o  g e n e r a te  a lo w e r  

volume o f  d o m e s t i c  waste  th a n  th e  b i m e t a l l i c  and a lu m in iu m  

c a n s .  In  o r d e r  t o  g e n e r a te  a lo w e r  w e ig h t  o f  d o m e s t ic  waste  

th a n  th e  b i m e t a l l i c  and a lu m in iu m  c a n s ,  th e  r e t u r n a b l e  b o t t l e  

has t o  a c h ie v e  a t r i p p a g e  o f  abou t  7 -9  and 1 7 -2 0 ,  

r e s p e c t i v e l y .

The m a t e r i a l s  b a la n c e  c a l c u l a t i o n s  r e v e a l  t h a t  a b o u t  

5 1 9 ,5 0 0  tonnes  o f  s o l i d  was te  were g e n e ra te d  by th e  

c o n t a i n e r s  used f o r  ' o f f  p re m is e  s a le s  o f  c a r b o n a te d  

b e v e ra g e s  i n  1977.  There  i s  some u n c e r t a i n t y  about  w he ther  

th e  e x t e r n a l  c o s t s  o f  t h e s e  waste beve ra ge  c o n t a i n e r s  a re  

r e p r e s e n t e d  by th e  ave rage  o r  t h e  m a r g i n a l  c o s t s  o f  waste 

management. The a rgum ents  c o n c e r n in g  t h i s  m a t t e r  a re  

r e v ie w e d  i n  s e c t i o n  5 . 6  o f  t h i s  c h a p t e r .  As y e t ,  t h i s

q u e s t i o n  has n o t  been s u c c e s s f u l l y  r e s o l v e d  and n o t  even 

fa c e d  e i t h e r  i n  t h e  c u r r e n t  l i t e r a t u r e  o r  i n  t h e  p o l i t i c a l

fo ru m .  On a c c o u n t  o f  t h i s  u n c e r t a i n t y ,  th e  r e s u l t s  f o r  b o th  

measures a re  r e p o r t e d .  Under th e  ave rag e  c o s t  measure ,  the

e x t e r n a l  waste management c o s t s  f o r  was te  beve rage  c o n t a i n e r s  

were abou t  £ 1 0 . 2m i n  1977. Under t h e  m a r g in a l  c o s t  measure,  

th e s e  e x t e r n a l  waste management c o s t s  were a b o u t  £ 2 . 4m.

Under th e  ave rage  c o s t  measure,  th e  u n i t  e x t e r n a l  waste 

management c o s t s  f o r  an i n d i v i d u a l  20 o z .  r e t u r n a b l e  be e r  

b o t t l e ,  a 20 o z . n o n - r e t u r n a b l e  b o t t l e ,  a 16 o z . b i m e t a l l i c  

can and a 16 o z .  a lu m in iu m  can a re  a b o u t  0 . 8 p ,  0 . 6 p ,  0 .1 5 p
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and O . l p  p e r  c o n t a i n e r ,  r e s p e c t i v e l y .  Under th e  m a r g in a l  

c o s t  measure,  the  u n i t  e x t e r n a l  was te  management c o s t s  f o r

t h e s e  beverage  c o n t a i n e r s  a re  a b o u t  0 .1 9 p ,  0 . 1 5 p ,  O.OAp and 

0 . 0 3 p ,  r e s p e c t i v e l y .  These u n i t  e x t e r n a l  waste  management

c o s t s  w i l l  i n c r e a s e  by 34 -64  p e r  c e n t ,  i n  r e a l  t e r m s ,  by 1982 

on a c c o u n t  o f  t h e  p r e d i c t e d  i n c r e a s e s  i n  th e  r e a l  c o s t s  o f

waste  c o l l e c t i o n  and ,  e s p e c i a l l y ,  d i s p o s a l .  F o r  t h i s  re a s o n ,  

and a l s o  on a c c o u n t  o f  t h e  i n c r e a s i n g  use o f  n o n - r e t u r n a b l e s

and t h e  f a l l  i n  t r i p p a g e  t h a t  i s  f o r e c a s t  t o  o c c u r  by 1982, 

t h e  t o t a l  e x t e r n a l  was te  management c o s t s  o f  c a rb o n a te d

be ve rage  c o n t a i n e r s  f o r  1982 i n  th e  *No a c t i o n ” s c e n a r i o  I I  

a r e  p r e d i c t e d  t o  r i s e  to  abou t  £ 1 8 . 3m under  th e  ave rag e  c o s t  

measure ,  and a b o u t  £ 5 . 4m un der  t h e  m a r g in a l  c o s t  measure 

(1977 p r i c e s ) .  S e c t i o n  5 .7  shows t h a t  i n c r e a s e s  i n  the  

m a rk e t  sha re  and t r i p p a g e  o f  t h e  r e t u r n a b l e  b o t t l e  c o u ld  

r e s u l t  i n  r e d u c t i o n s  i n  t h e  q u a n t i t i e s  o f  beve ra ge  c o n t a i n e r  

was te  g e n e r a te d  a n n u a l l y .  The i m p le m e n t a t i o n  o f  m anda to ry  

d e p o s i t s  on c a r b o n a te d  beve ra ge  c o n t a i n e r s ,  as d e p i c t e d  i n

s c e n a r i o  V I I ,  wou ld  r e s u l t  i n  t h e  volume o f  be ve rage  

c o n t a i n e r s  i n  d o m e s t ic  waste  b e in g  reduced  by 54 p e r  ce n t  to  

6 2 9 ,0 00  m^ p e r  annum. T h is  w ou ld  y i e l d  s a v in g s  i n  waste  

management c o s t s  o f  ab ou t  £ 3 . 32m p e r  annum (1977 p r i c e s ) ,

w h ich  w ou ld  r e p r e s e n t  a b o u t  0 . 7  p e r  c e n t  o f  th e  e s t im a t e d  

t o t a l  c o s t s  o f  c o l l e c t i n g  and d i s p o s i n g  o f  d o m e s t ic  w as te  in  

t h e  U .K .
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CHAPTER 6 

LITTER

I n t r o d u c t i o n

Concern o v e r  l i t t e r e d  be ve ra ge  c o n t a i n e r s  was th e  

p r i n c i p a l  m o t i v a t i o n  b e h in d  th e  365 b i l l s  d e a l i n g  

s p e c i f i c a l l y  w i t h  beverage  c o n t a i n e r s ,  w h ich  have been 

p roposed  i n  th e  U .S .A .  a t  t h e  n a t i o n a l ,  s t a t e  and l o c a l  

l e v e l .  [ L e g i s l a t i v e  A n a l y s t  f o r  S t a t e  o f  C a l i f o r n i a  

( 1 9 7 5 ) However ,  i t  has been a rgued  t h a t  t h i s  Amer ican 

e x p e r i e n c e  c o n c e r n in g  l i t t e r  i s  n o t  a p p l i c a b l e  t o  t h e  U.K. 

s i t u a t i o n .  T h e r e f o r e ,  t h i s  c h a p t e r  exa m ines ,  i n  t h e  c o n t e x t  

o f  th e  U .K .  s i t u a t i o n ,  t h e  im p a c ts  o f  l i t t e r e d  beve rage  

c o n t a i n e r s .  The c h a p t e r  c o n s i s t s  o f  e i g h t  main s e c t i o n s :

-  The f i r s t  s e c t i o n ,  6 . 1 ,  o u t l i n e s  t h e  d e f i n i t i o n  o f  
l i t t e r  t h a t  i s  adop ted  i n  t h i s  t h e s i s .

-  S e c t i o n  6 .2  examines w h e th e r  t h e  im p a c ts  o f  l i t t e r  

c o n s t i t u t e  e x t e r n a l  c o s t s .
-  S e c t i o n  6 .3  f i r s t  d e v e lo p s  a ' b e s t  a v a i l a b l e '  

m e thod o log y  f o r  th e  e v a l u a t i o n  o f  t h e  e x t e r n a l  

c o s t s  o f  l i t t e r .  T h is  s e c t i o n  th e n  o u t l i n e s  and 
e x p l a i n s  th e  r a t i o n a l e  f o r  t h e  ' b e s t  p r a c t i c a b l e '  
m e thodo logy  t h a t  i s  adop ted  f o r  t h i s  a s p e c t  i n  th e  

e n s u in g  s e c t i o n s .

-  S e c t i o n  6 .4  r e v ie w s  t h e  a v a i l a b l e  i n f o r m a t i o n  on 

th e  e x t e r n a l  c o s t s  o f  l i t t e r .

-  S e c t i o n  6 .5  assesses  t h e  s i z e  o f  t h e  beve rage  

c o n t a i n e r  component o f  l i t t e r .

-  S e c t i o n  6 . 6  th e n  e s t im a t e s  t h e  u n i t  e x t e r n a l  

l i t t e r  c o s t s  o f  th e  i n d i v i d u a l  r e t u r n a b l e  and 
n o n - r e t u r n a b l e  beverage  c o n t a i n e r s  f o r  c a r b o n a te d  

b e v e ra g e s .

(1 )  The most  n o t a b le  o f  t h e s e  b i l l s  a re  t h e  Oregon B o t t l e  
B i l l  and th e  W ash ing ton  L i t t e r  Tax (see  A ppend ix  I ) .
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-  S e c t i o n  6 .7  examines th e  r e l a t i v e  l i t t e r i n g  l e v e l s  
o f  th e  a l t e r n a t i v e  c o n t a i n e r s .

-  The f i n a l  s e c t i o n ,  6 . 8 ,  p r e s e n t s  a . q u a l i t a t i v e  
assessment  o f  w h e the r  more o r  l e s s  beve rage  

c o n t a i n e r s  w ou ld  be l i t t e r e d  un der  th e  v a r i o u s  
s c e n a r i o s  f o r  1982.

6 .1  D e f i n i t i o n  o f  l i t t e r

I n  t h i s  t h e s i s ,  l i t t e r  i s  d e f i n e d  as d i s c a r d e d  

m a t e r i a l  t h a t  i s  n o t  im m e d ia t e l y  p la c e d  i n  th e  re c o g n is e d  

sys tem o f  waste  d i s p o s a l  and c o l l e c t i o n  ( e . g .  th e  

h o u s e h o ld e r s '  d u s t b i n s ) .  Thus,  l i t t e r  c o m p r is e s  the

m a t e r i a l s  t h a t  p e o p le  d i s c a r d  i n  p u b l i c  a r e a s .  T h is  i s  

s i m i l a r  t o  t h e  d e f i n i t i o n  adop ted  i n  o t h e r  s t u d i e s  [ e . g . ,  

S t a u d in g e r  ( 1 9 7 0 ) ,  C ra n s to n  ( 1 9 7 2 ) ,  Tanner  ( 1 9 7 4 ) ,  M e rs e y s id e  

County  C o u n c i l  ( 1 9 7 5 ) ] .  A d i s t i n c t i o n  i s  made i n  t h i s  t h e s i s  

be tween 'man-made'  l i t t e r  t h a t  i s  d i s c a r d e d  as a r e s u l t  o f  

human a c t i v i t y ,  and th e  ' n a t u r a l '  l i t t e r  ( e . g . ,  l e a v e s )  t h a t

th e  a u t h o r i t i e s  i n  u rban  a re as  have t o  c o l l e c t .

6 . 2  The e x t e r n a l  n a t u r e  o f  t h e  im p a c ts  o f  l i t t e r  

L i t t e r e d  m a t e r i a l s  c r e a t e  s o c i a l  damages i n  two

f o r m s : -

( i )  th e  e x p e n d i t u r e s  o f  t h e  l o c a l  a u t h o r i t i e s  and
p a rk s  d e p a r tm e n ts  on t h e  c o n t r o l  and c o l l e c t i o n  

o f  l i t t e r ;

( i i )  i f  th e  l i t t e r  i s  n o t  p i c k e d  up -  o r  u n t i l  i t  i s
p i c k e d  up -  i n  t h e  fo rm  o f  th e  a e s t h e t i c  

eye so re  and p u b l i c  n u is a n c e  caused by l i t t e r .

The im p a c ts  i n  b o th  o f  t h e s e  two c a t e g o r i e s

c o n s t i t u t e  e x t e r n a l  c o s t s .  The l a t t e r  c a t e g o r y  s i n c e  i t  

c o m p r is e s  th e  a d v e rs e  im p a c ts  o f  l i t t e r e d  m a t e r i a l  on o t h e r
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members o f  s o c i e t y  w h ich  t h e  i n d i v i d u a l  l i t t e r e r  d id  n o t  take

i n t o  a c c o u n t  when he d i s c a r d e d  t h e  m a t e r i a l .  Fo r  th e  f i r s t  

c a t e g o r y ,  even thoug h  th e  f i n a n c i a l  c o s t s  o f  l i t t e r  c o n t r o l

a re  p a id  f o r  by h o u s e h o ld e rs  t h r o u g h  g e n e r a l  t a x a t i o n ,  t h e y  

s t i l l  c o n s t i t u t e  ' e x t e r n a l *  c o s t s  because th e y  a re  bo rne  by

a l l  t a x p a y e r s  i n  a f l a t  r a t e  manner ( u s u a l l y  a f i x e d  sum on 

t h e  r a t e s )  t h a t  i s  n o t  r e l a t e d  t o  th e  amount o f  l i t t e r
( o ' )

d is c a r d e d  by an i n d i v i d u a l  h o u s e h o ld e r  ' .  Under t h i s

payment sys tem ,  t h e r e  a re  no i n c e n t i v e s  o r  p e n a l t i e s  to  

d i s c o u r a g e  th e  i n d i v i d u a l  f rom l i t t e r i n g  an a r t i c l e  and 

t h e r e f o r e  th e  f i n a n c i a l  c o s t s  o f  c l e a n i n g  up th e  l i t t e r e d  

m a t e r i a l s  a re  ' e x t e r n a l '  t o  t h e  i n d i v i d u a l ' s  a c t i o n  o f  

l i t t e r i n g .

C u r r e n t  e f f o r t s  t o  d i s c o u r a g e  l i t t e r i n g  a re  d i r e c t e d  

t h r o u g h  a n t i - l i t t e r  e d u c a t i o n  and a d v e r t i s i n g  campaigns and

th r o u g h  th e  a n t i - l i t t e r  l a w s .  However,  t h e r e  a re  seve re  

p ro b le m s  o v e r  e n f o r c i n g  th e  a n t i - l i t t e r  r e g u l a t i o n s  wh ich  are

c o n s id e r e d  t o  be g e n e r a l l y  i n e f f e c t i v e  by th o s e  b o d ie s  

a c t i v e l y  con ce rn ed  w i t h  l i t t e r  c o n t r o l ,  [ e . g . ,  see Abrams

( 1 9 6 7 ) ,  Tanner ( 1 9 7 4 ) ,  P o n t in  ( 1 9 7 5 ) ,  Keep B r i t a i n  T id y  Group 

( 1 9 7 9 ) ,  S c o t t i s h  Deve lopment  D epa r tm en t  ( 1 9 8 0 ) ] .  The

S c o t t i s h  Deve lopment Depar tm en t  a l s o  s t a t e s  t h a t  a d v e r t i s i n g  

and p u b l i c i t y  campaigns have o n ly  ephem era l  im p a c ts  and do

( 2 )  The reason s  f o r  th e  e x t e r n a l  n a t u r e  o f  th e  f i n a n c i a l
c o s t s  o f  l i t t e r  c o n t r o l  a re  s i m i l a r  t o  th e  re a son s  f o r
th e  e x t e r n a l  n a t u r e  o f  th e  f i n a n c i a l  c o s t s  o f  g e n e r a l ,
s o l i d  waste  management, wh ich  were d i s c u s s e d  e a r l i e r  in  
C ha p te r  5 .  T h e r e f o r e ,  o n l y  th e  p o i n t s  t h a t  a re  
p a r t i c u l a r l y  r e l e v a n t  t o  th e  l i t t e r  q u e s t i o n  have been 
s t a t e d  above .
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n o t  le a d  t o  any a p p r e c i a b l e  permanen t  r e d u c t i o n s  i n  l i t t e r  

[ S c o t t i s h  Deve lopment Depar tm en t  (1 98 0 ,  p . 1 3 ) ] .

6 .3  M e th o d o lo g ie s  f o r  e v a l u a t i n g  t h e  e x t e r n a l  c o s t s  o f
l i t t e r e d  beverage  c o n t a i n e r s .

The e x t e r n a l  f i n a n c i a l  c o n t r o l  c o s t s  o f  l i t t e r  

s h o u ld  be e v a lu a t e d  by d e t e r m i n i n g  t h e  c o s t s  i n c u r r e d  by t h e  

a u t h o r i t i e s  engaged i n  l i t t e r  c o l l e c t i o n  and c o n t r o l  and th e n  

a s c e r t a i n i n g  th e  p r o p o r t i o n  o f  t h e s e  c o s t s  t h a t  can be 

a t t r i b u t e d  t o  'man-made' as opposed t o  n a t u r a l  l i t t e r .  Data 

on th e  beverage  c o n t a i n e r  component o f  'man-made'  l i t t e r ,  

a lo n g  w i t h  a d d i t i o n a l  q u a l i t a t i v e  i n f o r m a t i o n  on p a r t i c u l a r  

p rob le m s  caused by beverage  c o n t a i n e r s ,  c o u ld  th e n  be used to  

e s t i m a t e  t h e  e x t e r n a l  f i n a n c i a l  c o n t r o l  c o s t s  a t t r i b u t a b l e  t o  

l i t t e r e d  beverage  c o n t a i n e r s .  T h is  m e thod o log y  formed th e  

b a s i s  f o r  t h e  a n a l y s i s  o f  t h i s  a s p e c t  i n  t h i s  t h e s i s .

However, th e  c o n t r o l  o f  l i t t e r  c o v e rs  a v a r i e t y  o f  

a c t i v i t i e s  t h a t  a re  u n d e r ta k e n  by a l a r g e  number o f  p u b l i c  

a u t h o r i t i e s  and p r i v a t e  o r g a n i s a t i o n s ,  many o f  whom do n o t  

keep d e t a i l e d  d a ta  on t h e i r  e x p e n d i t u r e s  r e l a t e d  t o  l i t t e r  

c o n t r o l .  C o n s e q u e n t l y ,  i t  i s  d i f f i c u l t  t o  d e t e r m in e ,  w i t h  

any d e f i n i t e  p r e c i s i o n ,  t h e  t o t a l  n a t i o n a l  e x p e n d i t u r e  on 

l i t t e r  c o n t r o l .  A t  p r e s e n t ,  i t  i s  o n l y  p o s s i b l e  t o  make an 

a p p ro x im a te  e s t im a t e  o f  l i t t e r  c o n t r o l  e x p e n d i t u r e s  on th e  

b a s i s  o f  th e  l i m i t e d  d a ta  and i n f o r m a t i o n  c u r r e n t l y  a v a i l a b l e  

on t h e  c o s t s  o f  v a r i o u s  l i t t e r  c o n t r o l  a c t i v i t i e s .  I f  a more 

a c c u r a t e  e s t im a t e  s h o u ld  be r e q u i r e d ,  th e n  i t  wou ld  be 

n e c e s s a ry  t o  u n d e r ta k e  an i n - d e p t h  i n v e s t i g a t i o n  o f  a 

r e p r e s e n t a t i v e  sample o f  t h e  v a r i o u s  b o d ie s  engaged i n  l i t t e r  

c o n t r o l .
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The f i r s t  step in  the  e v a l u a t i o n  o f  the a e s th e t ic

c o s t s  o f  l i t t e r  i s  t o  i d e n t i f y  t h e  t y p e s  o f  im p a c ts  caused by 

l i t t e r .  I t  wou ld  be w o r t h w h i l e  t o  c o n s i d e r  s e p a r a t e l y  the

i n j u r i e s  caused by l i t t e r  and th e  a e s t h e t i c  v i s u a l  im p a c ts  o f  

l i t t e r .  For  t h e  e v a l u a t i o n  o f  t h e  i n j u r y  c o s t s ,  d a ta  wou ld

have t o  be p r o v i d e d  on th e  number o f  i n j u r i e s  t o  humans and 

a n im a ls  caused by l i t t e r ,  a lo n g  w i t h  i n f o r m a t i o n  on th e  

s e r io u s n e s s  o f  th e s e  i n j u r i e s .  E s t im a t e s  w ou ld  th e n  be 

r e q u i r e d  on t h e  c o s t s  o f  th e  v a r i o u s  t y p e s  o f  i n j u r i e s ,  i n  

te rm s  o f  m e d ic a l  c o s t s ,  t i m e - o f f  work  and any p a in  and 

i n c o n v e n ie n c e  caused by t h e  i n j u r y .  Cos t  e s t im a t e s  f o r  th e  

f i r s t  two i t e m s  c o u ld  be o b t a i n e d  f ro m  h o s p i t a l s ,  w h i l e  

consumer s u r v e y s  c o u ld  be used f o r  t h e  l a s t  i t e m .

A l t e r n a t i v e l y ,  th e  D epa r tm en t  o f  T r a n s p o r t ' s  s ta n d a r d  v a lu e  

f o r  a s l i g h t  a c c i d e n t  m ig h t  be a d o p te d ,  [see  D epar tm en t  o f

T r a n s p o r t  ( 1 9 8 2 ) ] .

For  th e  e v a l u a t i o n  o f  t h e  a e s t h e t i c  v i s u a l  im p a c ts  

o f  l i t t e r ,  t r a v e l  c o s t  models m ig h t  be c o n s i d e r e d .  However,

th e  im p a c ts  o f  l i t t e r  o c c u r  n o t  o n l y  i n  r u r a l  r e c r e a t i o n  

a rea s  b u t  a l s o  i n  u rban  a re as  ( e . g .  u rban  s t r e e t s ,  shopp ing  

c e n t r e s  and p a r k s ) .  I t  was n o te d  i n  C h a p te r  3 t h a t  th e  

s u c c e s s f u l  p e r fo rm a n c e  o f  t r a v e l  c o s t  models was p a r t i c u l a r l y  

d i f f i c u l t  f o r  u rban  s i t e s  t h a t  do n o t  have a r e a d i l y  

i d e n t i f i a b l e  c a tc h m e n t  a r e a .  T h e r e f o r e ,  t r a v e l  c o s t  models

w ou ld  n o t  be a p p r o p r i a t e  and consumer s u r v e y s  a re  p r o b a b ly  

t h e  b e s t  t e c h n iq u e  f o r  v a l u i n g  th e s e  im p a c ts .

I t  wou ld  be n e c e s s a ry  t o  q u e s t i o n  v i s i t o r s  a t  a 

r e p r e s e n t a t i v e  sample o f  s i t e s  where t h e  im p a c ts  o f  l i t t e r
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can a r i s e .  These q u e s t i o n s  s h o u ld  be d e s ig n e d  t o  a s c e r t a i n  

th e  r e s p o n d e n t s '  v a l u a t i o n  o f  t h e  im p a c ts  o f  l i t t e r  i n  

g e n e r a l  and th e  p a r t i c u l a r  im p a c ts  o f  l i t t e r e d  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  beverage  c o n t a i n e r s  ( e . g .  t h e i r  v a l u a t i o n  o f  

t h e  v i s u a l  im p a c ts  o f  l i t t e r e d  cans as opposed t o  any 

i n j u r i e s  caused by l i t t e r e d  r e t u r n a b l e  and n o n - r e t u r n a b l e  

b o t t l e s ) .  In  a d d i t i o n ,  t h e  s u rv e y  c o u ld  a s c e r t a i n  th e  

r e s p o n d e n t s '  o p i n i o n  c o n c e r n in g  t h e  s i z e  o f  th e  c a r b o n a te d  

be ve ra ge  c o n t a i n e r  component o f  t o t a l  l i t t e r .  Care wou ld  

have t o  be ta k e n  t o  a s c e r t a i n  t h e  e x t e n t  t o  w h ich  th e  

r e s p o n d e n t s '  v a l u a t i o n s  to o k  i n t o  a c c o u n t  t h e  i n j u r y  and 

c o n t r o l  c o s t s  o f  l i t t e r ,  w h ich  c o u ld  be measured s e p a r a t e l y ,  

so as t o  en su re  t h a t  no d o u b le  c o u n t i n g  o c c u r r e d .

Su rveys  o f  a c t u a l  v i s i t o r s  t o  a p a r t i c u l a r  s i t e  

w ou ld  mean t h a t  t h e  q u e s t i o n s  were more r e a l i s t i c  and more 

e a s i l y  u n d e r s to o d  by th e  r e s p o n d e n ts .  However,  th e  

g r o s s i n g - u p  on a pe r  c a p i t a  b a s i s  o f  t h e  r e s p o n d e n t s '  ave rage  

v a l u a t i o n  m ig h t  y i e l d  an o v e r e s t i m a t e  f o r  th e  n a t i o n a l  c o s t s  

o f  th e  a e s t h e t i c  im p a c ts  o f  l i t t e r ,  s i n c e  th e  v i s i t o r s  t o  t h e  

s i t e s  may n o t  be r e p r e s e n t a t i v e  and,  i n  p a r t i c u l a r ,  n o t  a l l  

t h e  p o p u l a t i o n  may v i s i t  t h e  s i t e s .  C o n s e q u e n t l y ,  some 

i n f o r m a t i o n  wou ld  have t o  be p r o v i d e d  on th e  number and t y p e  

o f  l i t t e r e d  s i t e s  i n  t h e  c o u n t r y  and th e  p r o p o r t i o n  o f  t h e  

t o t a l  p o p u l a t i o n  f r e q u e n t i n g  th e s e  s i t e s  o r  a s s u m p t io n s  wou ld  

have t o  be made f o r  t h e s e  f a c t o r s .  T h is  m ig h t  be a c h ie v e d  by 

s u r v e y s  o f  g e n e r a l  h o u s e h o ld e r s ,  w h ich  wou ld  a l s o  e n a b le  

i n c o r p o r a t i o n  o f  any o p t i o n  v a lu e  t y p e  im p a c ts .

T h is  t h e s i s  p e r fo r m s  th e  f i r s t  s ta g e  o f  t h i s  

e v a l u a t i o n  -  t h e  i d e n t i f i c a t i o n  o f  t h e  t y p e s  o f  a e s t h e t i c
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im p a c ts  caused by l i t t e r .  S y s t e m a t i c  r e c o r d s  a re  n o t  k e p t  o f  

th e  a e s t h e t i c  im p a c ts  caused by l i t t e r .  N e i t h e r  have any 

d e t a i l e d  consumer s u rv e y s  y e t  been u n d e r ta k e n  t o  v a lu e  th e  

a e s t h e t i c  im p a c ts  o f  l i t t e r .  I t  i s  a p p a r e n t  t h a t  l i t t e r  

c r e a t e s  s o c i a l  c o s t s  i n  many d i v e r s e  p l a c e s ,  r a n g in g  f rom 

r u r a l  n a t i o n a l  pa rk s  and beaches t o  u rban  s t r e e t s ,  p a rk s  and 

h o u s in g  e s t a t e s .  I t  w ou ld  n o t  have been f e a s i b l e  t o  p e r f o r m  

s u f f i c i e n t  i n - d e p t h  s u r v e y s  t h a t  c o u ld  fo rm  a r e p r e s e n t a t i v e  

sam p le .  C o n s e q u e n t l y ,  a m one ta ry  e v a l u a t i o n  o f  t h e  a e s t h e t i c  

im p a c ts  o f  l i t t e r  c o u ld  n o t  be made. I n s t e a d ,  t h i s  t h e s i s  

p r e s e n t s  th e  r e s u l t s  o f  some l i m i t e d  consumer s u r v e y s  and 

r e p o r t s  t h e  o p i n i o n s  o f  t h e  a u t h o r i t i e s  on th e  s i g n i f i c a n c e  

o f  t h e  a e s t h e t i c  im p a c ts  o f  l i t t e r ,  i n  g e n e r a l ,  and any

p a r t i c u l a r  p rob lem s  caused by be ve rage  c o n t a i n e r  l i t t e r .  I f

a more d e t a i l e d  economic  e v a l u a t i o n  o f  t h e s e  im p a c ts  was

r e q u i r e d ,  the n  th e  m e thod o log y  o u t l i n e d  e a r l i e r  c o u ld  be used 

f o r  t h i s .

6 .4  The e x t e r n a l  c o s t s  o f  l i t t e r

6 . 4 . 1  E x p e n d i t u r e s  on l i t t e r  c o n t r o l

The Keep B r i t a i n  T id y  Group (1979 )  e s t i m a t e s  t h a t  

e x p e n d i t u r e  on s t r e e t  c l e a n s i n g  by l o c a l  a u t h o r i t i e s  ( L A ' s )  

i n  t h e  U n i t e d  Kingdom amounted t o  more th a n  £100m pe r  annum

i n  1978 (1978 p r i c e s ) .  To t h i s  f i g u r e  must be added th e

c o s t s  o f  a number o f  o t h e r  l i t t e r  c o n t r o l  o p e r a t i o n s  

i n c l u d i n g  : -

( i )  The e x p e n d i t u r e s  by th e  L A 's  H ous ing  D ep a r tm en t  
on th e  c o l l e c t i o n  o f  l i t t e r  f rom  t h e i r  h o u s in g  

e s t a t e s  ;
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( i i )  E x p e n d i t u r e s  by th e  L A 's  R e c r e a t i o n a l  and
C u l t u r a l  S e r v i c e s  D epa r tm en t  who pu rcha se  and 

s e r v i c e  t h e  l i t t e r  b i n s  and c o l l e c t  t h e  l i t t e r  

d i s c a r d e d  i n  u rban  p a r k s .  The Park  Keepers  
e s t i m a t e  t h a t  c o l l e c t i o n  o f  l i t t e r  t a k e s  ab ou t  

an e i g h t h  o f  t h e i r  t i m e ;

( i i i )  The o p e r a t i o n  o f  t h e  C i v i c  A m en i ty  Waste S i t e s

by th e  a u t h o r i t i e s ^ ^ ^ T h i s  was e s t im a t e d  

t o  c o s t  a b ou t  £ 6 . 89m i n  1977-78  [ S o c i e t y  o f  

County  T r e a s u r e r s  ( 1 9 7 7 ) ] ;
( i v )  The c l e a r i n g  o f  l i t t e r  f rom  motorways and m a jo r

ro a d s .  T h is  i s  u n d e r ta k e n  by t h e  h ighway 

a u t h o r i t i e s  ;

( v )  The c o n t r o l  o f  l i t t e r  i n  t h e  r u r a l  p a rk s  by
th e  F o r e s t r y  Commission and th e  N a t i o n a l  Park  

a u t h o r i t i e s .  I t  i s  e s t i m a t e d  t h a t  th e s e  l i t t e r  
c o n t r o l  a c t i v i t i e s  c o s t  a b ou t  £170 ,000  i n  1978 
(1978 p r i c e s ) ;

( v i )  The l i t t e r  c o n t r o l  campaigns p e r fo rm e d  by th e
Keep B r i t a i n  T id y  Group and by v a r i o u s  l o c a l

( 3 )  In  an e a r l i e r  r e p o r t  t o  t h e  Waste Management A d v i s o r y  
C o u n c i l  [ F i s h e r  ( 1 9 7 9 ) ] ,  t h e  Management o f  C i v i c  A m en i ty  
Wastes was n o t  i n c l u d e d  i n  t h e  l i s t  o f  l i t t e r  c o n t r o l  
o p e r a t i o n s  r e l e v a n t  t o  t h e  beve rage  c o n t a i n e r  i s s u e  
s in c e  i t  was o r i g i n a l l y  t h o u g h t  t h a t  c i v i c  a m e n i ty  
was tes  do n o t  n o r m a l l y  i n c l u d e  was te  beverage  
c o n t a i n e r s .  However,  one waste  d i s p o s a l  a u t h o r i t y  
commented t h a t  a p p a r e n t l y  many beve rage  b o t t l e s  and cans 
a re  b r o u g h t  t o  t h e  C i v i c  A m en i ty  Waste S i t e s  ( e . g .  as a 
r e s u l t  o f  p a r t i e s ,  e t c . ) .

( 4 )  One f u r t h e r  ' l i t t e r '  c l e a n i n g  a c t i v i t y  i s  a l s o  
u n d e r ta k e n  by th e  LAs; g u l l e y  c l e a n i n g .  However,  t h i s  
a c t i v i t y  has n o t  been i n c l u d e d  i n  th e  above l i s t  s i n c e  
i t  i s  c o n s id e r e d  t h a t  th e  c l e a n i n g  o f  g u l l e y s  and d r a i n s  
i s  n e c e ssa ry  on a c c o u n t  o f  t h e  p re se n ce  o f  n a t u r a l  
l i t t e r  ( e . g .  le a v e s  and d u s t )  and n o t  l i t t e r e d  be ve rage  
c o n t a i n e r s .  N a t u r a l  l i t t e r ,  p a r t i c u l a r l y  l e a v e s  i n  
autumn, a l s o  fo rm s  p a r t  o f  t h e  m a t e r i a l s  c o l l e c t e d  f rom 
u rban  s t r e e t s  and p a r k s .

(5 )  T h is  e s t im a t e  was d e r i v e d  on th e  b a s i s  o f  p e r s o n a l  
c o m m u n ica t io n s  w i t h  o f f i c i a l s  a t  t h e  F o r e s t r y  Commission 
(New F o r e s t ) ,  t h e  Peak D i s t r i c t  and Lake D i s t r i c t  
N a t i o n a l  P a rk s .
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a u t h o r i t i e s .  In  1976,  th e  Keep B r i t a i n  T id y  
G ro u p 's  t o t a l  e x p e n d i t u r e  was £285 ,000  (1976 

p r i c e s ) ;  [Keep B r i t a i n  T id y  Group ( 1 9 7 6 ) ] ;  
( v i i i )  In  a d d i t i o n ,  l i t t e r  c l e a r i n g  a c t i v i t i e s  a re

u n d e r ta k e n  by v a r i o u s  o t h e r  a u t h o r i t i e s ,  such 
as th e  P o r t  o f  London A u t h o r i t y  who s p e n t  an 

e s t im a t e d  £1 70 ,000  i n  1976 ( a t  1976 p r i c e s )  on 
t h e  c o l l e c t i o n  o f  l i t t e r  a lo n g  a 30 m i le  

s t r e t c h  o f  th e  Thames [M a n c h e s te r  Even in g  News
( 1 9 7 7 ) ] .

On t h e  b a s i s  o f  th e  above i n f o r m a t i o n  and 

c o n s u l t a t i o n s  w i t h  t h e  LA 's  C le a n s in g ,  R e c r e a t i o n a l  and

C u l t u r a l  S e r v i c e s  d e p a r tm e n ts  and w i t h  F o r e s t r y  Commission 

and n a t i o n a l  p a r k  o f f i c i a l s ,  i t  i s  e s t im a t e d  t h a t  th e  t o t a l

c o s t s  i n c u r r e d  f o r  th e  c o n t r o l  o f  l i t t e r  i n  t h e  U .K .  were i n  

th e  r e g i o n  o f  £113m p e r  annum, o r  a b ou t  £2 pe r  annum p e r  head

o f  th e  p o p u l a t i o n  i n  1977-78  (1977 p r i c e s ) .  L i t t l e  d a ta  a re  

c u r r e n t l y  a v a i l a b l e  on th e  ave rag e  c o s t s  ( p e r  t o n )  o f

c o l l e c t i n g  l i t t e r ,  b u t  i t  i s  c o n s id e r e d  t h a t  t h e s e  c o s t s  

exceed th e  c o s t s  ( p e r  t o n )  o f  c o l l e c t i n g  g e n e r a l  d o m es t ic  

s o l i d  w a s te .  T h is  i s  an i m p o r t a n t  re ason  why th e  a u t h o r i t i e s  

a re  conce rn ed  ab o u t  l i t t e r e d  m a t e r i a l  t h a t  i s  d i s c a r d e d

o u t s i d e  th e  r e c o g n is e d  sys tem o f  waste d i s p o s a l .

Some o f  t h e s e  l i t t e r  c o n t r o l  o p e r a t i o n s  and

e x p e n d i t u r e s  a re  p r i m a r i l y  r e l a t e d  t o  t h e  c o n t r o l  and 

c o l l e c t i o n  o f  'man-made ' l i t t e r .  Such 'man-made' l i t t e r

c o n t r o l  a c t i v i t i e s  i n c l u d e :  th e  management o f  c i v i c  a m e n i ty  

waste  s i t e s ;  t h e  c o n t r o l  o f  l i t t e r  i n  r u r a l  p a r k s ;  th e

c l e a r i n g  o f  m o to rw ays ;  n a t i o n a l  and l o c a l  l i t t e r  p r e v e n t i o n  

programmes; and some o t h e r  l i t t e r  c l e a r i n g  a c t i v i t i e s ,  such 

as th o s e  u n d e r ta k e n  by th e  P o r t  o f  London A u t h o r i t y .
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However,  th e  l i t t e r  c o l l e c t i o n  o p e r a t i o n s  p e r fo rm e d  by th e  

l o c a l  a u t h o r i t i e s '  s t r e e t  c l e a n s i n g ,  h o u s in g  and r e c r e a t i o n a l

s e r v i c e s  d e p a r tm e n ts  e n t a i l  t h e  c o l l e c t i o n  o f  n a t u r a l  l i t t e r ,  

such as s t i c k s  and l e a v e s  ( e s p e c i a l l y  i n  th e  a u tu m n ) ,  as w e l l

as 'man-made'  l i t t e r .  The Keep B r i t a i n  T id y  Group (1979)  

r e p o r t  th e  e s t im a t e  o f  t h e  g e n e r a l  manager o f  Dundee 's  

C le a n s in g  D epar tm en t  t h a t  t o t a l  e x p e n d i t u r e s  on s t r e e t  

c l e a n s i n g  c o u ld  be reduced  by 36 pe r  c e n t  i f  t h e r e  was no 

'man-made ' l i t t e r .  The a d d i t i o n  o f  t h i s  f i g u r e  o f  36 p e r  

c e n t  o f  t h e  L A 's  t o t a l  e x p e n d i t u r e s  on l i t t e r  p l u s  the  

e x p e n d i t u r e s  f o r  th e  'man-made' l i t t e r  c o n t r o l  a c t i v i t i e s ,  

n o te d  above,  g i v e s  a t e n t a t i v e  ' g u e s s t i m a t e '  o f  £50m pe r

annum f o r  th e  n a t i o n a l  e x p e n d i t u r e  on l i t t e r  t h a t  can be 

a t t r i b u t e d  t o  'man-made '  as d i s t i n c t  from n a t u r a l  l i t t e r .

I t  i s  even more d i f f i c u l t  t o  o b t a i n  any e s t im a t e  f o r  

t h e  m a r g i n a l  c o s t s  o f  c o l l e c t i n g  and c o n t r o l l i n g  'man-made' 

l i t t e r .  E n q u i r i e s  w i t h  one l o c a l  a u t h o r i t y ' s  c l e a n s i n g  

d e p a r tm e n t  r e v e a le d  t h a t  t h e i r  l i t t e r  c o l l e c t i o n  s c h e d u le s

a re  o r g a n is e d  so t h a t  t h e  f r e q u e n c y  w i t h  w h ich  s t r e e t  

c l e a n s i n g  i s  u n d e r ta k e n  i n  c e r t a i n  a re a s  o f  th e  c i t y  i s

r e l a t e d  t o  th e  d i f f e r e n t  q u a n t i t i e s  o f  l i t t e r  g e n e r a te d  i n  

v a r i o u s  a r e a s .  These s c h e d u le s  o f  c o l l e c t i o n  f r e q u e n c i e s  a re  

re v ie w e d  i n  th e  l i g h t  o f  any changes i n  c i r c u m s ta n c e s  so as 

t o  e nsu re  an e f f i c i e n t  a l l o c a t i o n  o f  l i t t e r  c o l l e c t i o n  

e f f o r t s .  T h e r e f o r e ,  i f  t h e r e  was a s i g n i f i c a n t  change i n  th e  

q u a n t i t y  o f  m a t e r i a l  l i t t e r e d ,  th e n  t h i s  wou ld  l e a d  to  a

r e s c h e d u l i n g  o f  l i t t e r  c o l l e c t i o n  e f f o r t s  w h ich  c o u ld  a f f e c t  

t h e  l e v e l s  o f  t h e  u n c o l l e c t e d  ' r e s i d u a l '  l i t t e r  l e f t  i n
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p u b l i c  a r e a s .  A l t e r n a t i v e l y ,  i t  m ig h t  r e s u l t  i n  some

r e d u c t i o n  i n  s t r e e t  c l e a n s i n g  c o s t s ,  o f  wh ich  l a b o u r  c o s t s  

a c c o u n t  f o r  abou t  80 p e r  c e n t  o f  t h e  t o t a l ,  o r  a t  l e a s t

e n a b le  th e  l o c a l  a u t h o r i t i e s  to  c o n t a i n  any i n c r e a s e  i n  

l i t t e r  c o n t r o l  e x p e n d i t u r e s  i n  l i n e  w i t h  t h e  c e n t r a l

g o v e rn m e n t ' s  d i r e c t i v e  t h a t  l o c a l  a u t h o r i t i e s  must h o ld  down 

t h e i r  e x p e n d i t u r e  l e v e l s  [ F l i n t o f f  ( 1 9 7 8 ) ] .  The o f f i c i a l s  a t

th e  p a rk s  d e p a r tm e n ts  c o n s i d e r  t h a t  r e d u c t i o n s  i n  th e  

q u a n t i t y  o f  m a t e r i a l s  l i t t e r e d  w ou ld  n o t  have any n o t i c e a b l e

e f f e c t  on t h e i r  f i n a n c i a l  e x p e n d i t u r e s ,  b u t  wou ld  e n a b le  th e  

p a r k  wardens t o  d e v o te  more t im e  t o  m a i n t a i n i n g  and ru n n in g

th e  p a rk s  and w ou ld  re duce  t h e  a e s t h e t i c  im p a c ts  o f  l i t t e r .

On a c c o u n t  o f  t h e  c u r r e n t  p a u c i t y  o f  f i n a n c i a l  d a t a ,  i t  has

n o t  been p o s s i b l e  t o  d e r i v e  any q u a n t i t a t i v e  f i g u r e  f o r  th e  

m a r g in a l  f i n a n c i a l  c o s t s  o f  l i t t e r  c o n t r o l .  N e v e r t h e l e s s ,  i t

can be s a i d  t h a t  r e d u c t i o n s  i n  'man-made '  l i t t e r  w ou ld  y i e l d  

a r e d u c t i o n  i n  t h e  a e s t h e t i c  im p a c ts  o f  l i t t e r .

6 . 4 . 2  The A e s t h e t i c  Im p a c ts  o f  L i t t e r

The a e s t h e t i c  im p a c ts  o f  l i t t e r  c o m p r is e  th e  

i n j u r i e s  t o  humans and w i l d l i f e  caused by l i t t e r e d  i t e m s  and 

th e  e ye s o re  c r e a t e d  by l i t t e r .

L id g r e n  (1 983 )  r e p o r t s  th e  f i n d i n g s  o f  a governm en t  

i n v e s t i g a t i o n  i n  Sweden t h a t ,  o v e r  t h e  p e r i o d  A p r i l - S e p t e m b e r  

1968,  a b ou t  25 ,00 0  p e o p le  and 3 ,5 0 0  dogs were i n j u r e d  by 

l i t t e r e d  i t e m s .  He s u g g e s ts  t h a t  th e  c o s t s  o f  such an i n j u r y  

t o  a human and a dog were 500 SKr .  and 50 S K r . ,  r e s p e c t i v e l y ,  

i n  1973, so t h a t  t h e  t o t a l  c o s t s  o f  t h e s e  i n j u r i e s  amounted 

t o  a b o u t  13 m i l l i o n  SKr.  (1973 p r i c e s ) .  These c o s t  e s t im a t e s
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were based upon e n q u i r i e s  w i t h  h o s p i t a l s .  They i n c l u d e  th e  

f i n a n c i a l  c o s t s  o f  m e d ic a l  t r e a t m e n t  and any t im e  r e q u i r e d  

o f f  work  b u t  do n o t  i n c l u d e  any p a in  and i n c o n v e n ie n c e  caused 

by th e  i n j u r y .  L i d g r e n  (1 983 )  a l s o  r e p o r t s  t h e  Swedish 

A g r i c u l t u r a l  I n s t i t u t e ' s  e s t i m a t e  t h a t  t h e  c o s t s  o f  i n j u r i e s  

t o  a n im a ls  and damage t o  a g r i c u l t u r a l  mach ines caused by 

l i t t e r  amounted t o  ab ou t  3 m i l l i o n  SKr .  i n  1973 (1973 

p r i c e s ) .  T h is  y i e l d s  a t o t a l  f i n a n c i a l  c o s t  f o r  t h e s e  

im p a c ts  o f  l i t t e r ,  i n  Sweden, o f  a b o u t  16 m i l l i o n  SKr .  (1973 

p r i c e s ) .  T h is  i s  e q u i v a l e n t  t o  a b ou t  £3 m i l l i o n  (1977 

p r i c e s ) .

Some cases and c o m p la i n t s  c o n c e r n in g  such im p a c ts  

have been r e p o r t e d  f o r  t h e  U .K .  [ e . g . ,  see Lew is  ( 1 9 7 5 ) ] .  

However,  s y s t e m a t i c  d a ta  on such cases a re  n o t  c u r r e n t l y  k e p t  

i n  th e  U . K . ,  and t h e r e f o r e  i t  i s  n o t  p o s s i b l e  t o  d e te r m in e  a 

q u a n t i t a t i v e  measure,  e s p e c i a l l y  i n  m one ta ry  t e r m s ,  o f  t h e s e  

im p a c ts  f o r  th e  U.K. N e v e r t h e l e s s ,  t h e  f i n d i n g s  o f  o p i n i o n  

s u r v e y s  d e m o n s t ra te  t h a t  t h e r e  i s  c o n s i d e r a b l e  p u b l i c  c o n c e rn  

o v e r  l i t t e r  w h ich  was i d e n t i f i e d  by t h e  r e s p o n d e n ts  as one o f  

t h e  m a jo r  e n v i r o n m e n t a l  p ro b le m s  t h a t  t h e y  e x p e r i e n c e d .  

[ L i v e r p o o l  C i t y  C o u n c i l  ( 1 9 7 1 ) ,  C i v i c  T r u s t  f o r  t h e  N o r th  

West ( 1 9 7 1 ) ,  Keep B r i t a i n  T id y  Group ( 1 9 7 4 ) ,  S o c i a l  and 

Community P la n n in g  Research ( 1 9 7 5 ) ,  B r i t i s h  T o u r i s t  A u t h o r i t y  

( 1 9 7 6 ) ,  Keep I r e l a n d  B e a u t i f u l  ( 1 9 7 6 ) ] .

6 . 4 . 3  Trends

One s tu d y  showed t h a t ,  o v e r  t h e  f i v e - y e a r  p e r i o d  

1972 t o  1977, t h e r e  was a 43 p e r  c e n t  d rop  i n  th e  q u a n t i t y  o f  

m a t e r i a l  l i t t e r e d  [E n g la n d  e t  a l .  ( 1 9 7 8 ) ] .  However,  i t  i s
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th e  o p i n i o n  o f  th e  o f f i c i a l  b o d ie s  engaged i n  l i t t e r  c o n t r o l  

( e . g .  N a t i o n a l  and l o c a l  p a rk  o f f i c e r s  e t c . )  t h a t  t h e  volume

o f  l i t t e r  i s  r i s i n g ,  as a re  th e  c o s t s  o f  c o l l e c t i n g  th e  

d i s c a r d e d  m a t e r i a l s ,  and t h a t  t h e r e  i s  i n c r e a s i n g  p u b l i c

co n ce rn  o v e r  l i t t e r .

6• 5 The s i z e  o f  t h e  be ve rage  c o n t a i n e r  component o f
l i t t e r  "

6 . 5 . 1  The r e s u l t s  o f  f o u r  l i t t e r  s u r v e v s

Four  s u r v e y s  o f  th e  c o m p o s i t i o n  o f  l i t t e r  have been 

u n d e r ta k e n  i n  th e  U .K .  [E n g la n d  e t . a l .  (1 9 7 2 ,  1 9 7 8 ) ,  F i s h e r  

(1 9 7 7 ,  1 9 7 9 ) ] .  These s u r v e y s  found  t h a t  ’ c a rb o n a te d *  

be ve rage  c o n t a i n e r s  c o n s t i t u t e d  between 5 -31  p e r  c e n t  o f  the  

t o t a l  l i t t e r  found  i n  th e s e  f o u r  s u r v e y s ^ ^ ^  (see  T a b le  6 . 1 ) .

6 . 5 . 2  C r i t i c a l  a p p r a i s a l  o f  th e  l i t t e r  s u r v e v s

On a c c o u n t  o f  t h e  w ide  v a r i a t i o n  i n  th e  f i g u r e s  

g i v e n  by t h e  f o u r  s u r v e y s ,  i t  i s  n e c e s s a ry  to  examine i n  some

d e p th  th e  c h a r a c t e r i s t i c s  o f  t h e  a rea s  s u r v e y e d ,  th e  

f r e q u e n c y  o f  l i t t e r  c o l l e c t i o n  i n  each s u r v e y  a rea  and the  

d i f f e r e n t  d e f i n i t i o n s  and p r o c e d u re s  a d op te d  i n  th e  s e p a r a te  

s u r v e y s .

6 . 5 . 2 ( i )  C h a r a c t e r i s t i c s  o f  t h e  Survev  A reas

L i t t e r  o c c u rs  and c r e a t e s  s o c i a l  c o s t s  i n  many 

d i v e r s e  p la c e s  ( e . g .  N a t i o n a l  P a rks  and R e c r e a t i o n  a r e a s .

(6 )  These f o u r  s u r v e y s  a l s o  r e v e a le d  t h a t  c o n t a i n e r s  f o r  a l l  
b e ve ra ges  ( i n c l u d i n g  w in e s ,  s p i r i t s ,  c o r d i a l s ,  f r u i t  
j u i c e s  and m i l k ,  as w e l l  as b e e r ,  c i d e r  and c a r b o n a te d  
s o f t  d r i n k s )  c o n s t i t u t e d  between 7 -27  pe r  c e n t  o f  a l l  
t h e  l i t t e r e d  i te m s  a n a l y s e d .  The s u r v e y s  i n  t h e  New 
F o r e s t  and L e i c e s t e r  showed t h a t  such t o t a l  beve rage  
c o n t a i n e r  l i t t e r  c o n s t i t u t e d  30 -36  p e r  c e n t  o f . t h e  t o t a l  
vo lume and 46 -49  p e r  c e n t  o f  t h e  t o t a l  w e ig h t  o f  th e  
l i t t e r  a n a ly s e d  [ F i s h e r  ( 1 9 7 7 ) ,  ( 1 9 7 9 ) ] .
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be ache s ,  u rban  p a r k s ,  u rban  s t r e e t s ,  housing» e s t a t e s  e t c . ) .  

The q u a n t i t y  and n a t u r e  o f  th e  l i t t e r  i n  each l o c a t i o n  v a r i e s

depend ing  upon a number o f  f a c t o r s  i n c l u d i n g  i t s  

c o n c e n t r a t i o n  o f  p o p u l a t i o n ,  l e v e l  o f  t o u r i s m  e t c .  T h is  

v a r i a t i o n  i n  t h e  c o m p o s i t i o n  o f  l i t t e r  means t h a t ,  w h i l e  i t  

i s  n o t  f e a s i b l e  to  u n d e r ta k e  l i t t e r  s u r v e y s  a t  a l l  o f  th e  

v a r i o u s  l o c a t i o n s ,  i t  i s  n e c e s s a ry  t o  u t i l i s e  i n f o r m a t i o n  

f rom as w ide  a d a ta  base and from as many a re a s  as p o s s i b l e

so as t o  y i e l d  t h e  most r e p r e s e n t a t i v e  e s t i m a t e  p o s s i b l e .

The l i t t e r  a t  abou t  50 s i t e s  i n  v a r i o u s  p a r t s  o f  the

c o u n t r y  was examined i n  each o f  th e  GMF s u r v e y s .  These s i t e s  

i n c l u d e d  9 beaches ,  10 b e a u ty  s p o t s ,  21 l a y - b y s  and 10 p a r k s ,  

s i x  o f  wh ich  were i n  m a jo r  c i t i e s  [E n g la n d  e t  a l  ( 1 9 7 8 ) ] .  A 

g r e a t e r  w e ig h t  has been g i v e n  t o  th e s e  more e x t e n s i v e  GMF

s u r v e y s  i n  t h e  c a l c u l a t i o n  o f  t h e  a g g re g a te d  a ve rag e  shown on 

t h e  b o t to m  l i n e  o f  T a b le  6 . 1 .

The s u r v e y  i n  t h e  New F o r e s t  a n a ly s e d  th e  l i t t e r  

f rom j u s t  one s p e c i f i c  t o u r i s t  a re a  and F i s h e r  (1 977 ,  p . 10)

c o n c lu d e s  t h a t :

" T h i s  s u r v e y  i s  based on j u s t  one t o u r i s t  a r e a .  I t  
i s  d i f f i c u l t  t o  e s t im a t e  t h e  e f f e c t  o f  th e  
p a r t i c u l a r  c i r c u m s ta n c e s  o f  t h e  s u r v e y ' s  l o c a t i o n  -  
New F o r e s t .  I n  o r d e r  t o  v e r i f y  t h e  f i n d i n g s  o f  t h i s  
one s u r v e y ,  i t  wou ld  be d e s i r a b l e  t o  f o l l o w  i t  up 
w i t h  s u r v e y s  o f  o t h e r  a re a s  and s i t u a t i o n s " .

F u r th e rm o r e ,  i t  had been s u g g e s te d  t h a t  t h e  use o f

be ve rage  c o n t a i n e r s  wou ld  be ( r e l a t i v e l y )  g r e a t e r  i n  such

r e c r e a t i o n a l  a re a s  th a n  i n  u rban  a r e a s ,  so t h a t  t h i s  s i n g l e

s u r v e y  m ig h t  o v e r e s t i m a t e  t h e  s i z e  o f  t h e  b e ve ra g e  c o n t a i n e r

component o f  l i t t e r .  A d e t a i l e d  a n a l y s i s  o f  t h e  d a ta  i n  th e
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GMF s u r v e y  i n  Eng land e t  a l  (1 972 )  r e v e a le d  t h a t  the  

c a r b o n a te d  beverage  c o n t a i n e r  component o f  l i t t e r  was lo w e r  

a t  th e  l a y - b y  and u rban  p a rk  s i t e s  w h ich  gave some s u p p o r t  to  

t h i s  h y p o t h e s i s .

T h e r e f o r e ,  a f u r t h e r  s u r v e y  was u n d e r ta k e n  o f  th e  

l i t t e r  c o l l e c t e d ,  a t  two d i f f e r e n t  t im e  p e r i o d s ,  f rom  th r e e  

p a rk s  i n  L e i c e s t e r ^ ^ ^ .  These f o l l o w - u p  s u r v e y s  i n  u rban  

p a r k s ,  a lo n g  w i t h  t h e  GMF s u r v e y s ,  do a t  l e a s t  enab le

i n c o r p o r a t i o n  o f  some i m p o r t a n t  r o a d s id e  and u rban  l i t t e r .  

N e v e r t h e l e s s ,  t h i s  u rban  l i t t e r  d id  s t i l l  come from urban

r e c r e a t i o n a l  p a rk s  so t h a t  a l l  f o u r  s u r v e y s  s t i l l  p r i m a r i l y  

r e l a t e  to  r e c r e a t i o n a l  s i t e s  i n  r u r a l  and u rban  a r e a s ,  and

a l l  t h e  s u r v e y s  were p e r fo rm e d  i n  t h e  summer. I t  was n o t  

p o s s i b l e  t o  a n a ly s e  l i t t e r  from u rb a n  s t r e e t s  t o  be a b le  to

overcome c o m p le t e l y  t h i s  p o s s i b l e  l i m i t a t i o n  o f  th e  s u r v e y s .  

However, i t  i s  a p p a r e n t  t h a t  t h e r e  i s  more con ce rn  o v e r  th e  

g r e a t e r  q u a n t i t i e s  and im p a c ts  o f  t h e  'man-made* l i t t e r  

a r i s i n g  i n  r e c r e a t i o n a l  a re a s  d u r i n g  t h e  summer and,

c o n s e q u e n t l y ,  t h e  l i m i t e d  r e s o u r c e s  a v a i l a b l e  f o r  l i t t e r  

s u r v e y s  were c o n c e n t r a t e d  upon th e s e  a s p e c t s .

(7 )  T a b le  6 .1  shows t h a t  t h e  be ve ra ge  c o n t a i n e r
component o f  t h e  l i t t e r  a n a ly s e d  was a c t u a l l y  h i g h e r  
i n  th e  L e i c e s t e r  Urban P arks  Survey  th a n  i n  th e  New 
F o r e s t  s u r v e y .  However,  th e s e  r e s u l t s  p r o b a b l y  g iv e
s u p p o r t  t o  th e  e a r l i e r  s ta t e m e n t  t h a t  th e  
c o m p o s i t i o n  o f  l i t t e r  can v a r y  s i g n i f i c a n t l y  between 
d i f f e r e n t  l o c a t i o n s  r a t h e r  th a n  d i s p r o v e  th e  
h y p o t h e s i s  t h a t  s u r v e y s  o f  r e c r e a t i o n a l  l i t t e r  
o v e r e s t i m a t e  th e  s i z e  o f  t h e  beve rage  c o n t a i n e r  
component o f  l i t t e r .
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6 . 5 . 2 f l i M  The f r e q u e n c y  o f  l i t t e r  c o l l e c t i o n  i n  each su rvey  
a re a

Beverage c o n t a i n e r s  a re  more permanen t  th a n  most 

i t e m s  o f  l i t t e r  s i n c e  th e y  do n o t  b io d e g r a d e  l i k e  p a p e r .  

T h e r e f o r e ,  the  OECD r e p o r t  [OECD ( 1 9 7 8 ) ]  n o te s  t h a t  th e  s i z e  

o f  t h e  beve rage  c o n t a i n e r  component c o u ld  be e x p e c te d  t o  be 

h i g h e r  i n  th e  l i t t e r  t h a t  had a c c u m u la te d  o v e r  a p e r i o d  o f  

t im e  th a n  i n  l i t t e r  t h a t  was r e c e n t l y  d i s c a r d e d .  Such 

r e c e n t l y  d i s c a r d e d  l i t t e r  was a n a ly s e d  i n  th e  GMF s u r v e y s ,  

w h i l e  l i t t e r  t h a t  had a c c u m u la te d  t h r o u g h o u t  th e  yea r  was 

a n a ly s e d  i n  th e  New F o r e s t  s u r v e y .  T h e r e f o r e ,  t h i s  f a c t o r  

m ig h t  p a r t l y  e x p l a i n  th e  lo w e r  f i g u r e  g i v e n  by th e  GMF

s u r v e y s ,  a l t h o u g h  r e c e n t l y  d i s c a r d e d  l i t t e r  was a n a ly s e d  i n  

th e  L e i c e s t e r  u rb an  p a rk s  s u r v e y  w h ich  gave th e  h i g h e s t

f i g u r e  f o r  th e  s i z e  o f  t h e  be ve ra ge  c o n t a i n e r  component o f  

l i t t e r .

R e c e n t l y  d i s c a r d e d  l i t t e r  w i l l  g i v e  a b e t t e r  

i n d i c a t o r  f o r  t h e  f i n a n c i a l  c o s t s  o f  c o l l e c t i n g  l i t t e r ,  w h i l e

a c c u m u la ted  l i t t e r  w i l l  g i v e  a b e t t e r  i n d e x  f o r  th e  a e s t h e t i c  

im p a c ts  ( e . g .  i n j u r i e s  t o  humans and a n im a ls )  o f  th e  r e s i d u a l

l i t t e r  t h a t  i s  n o t  c o l l e c t e d .

6 . 5 . 2 ( i i i )  The d e f i n i t i o n s  and p r o c e d u re s  adop ted  i n  each 
s u rv e y

There  a re  t h r e e  a s p e c ts  c o n c e r n in g  each s u r v e y  t h a t  

w i l l  a f f e c t  t h e  r e s u l t s .  These t h r e e  a s p e c ts  a r e : -

( I )  d e f i n i t i o n  o f  l i t t e r ;

( I I )  d e f i n i t i o n  o f  be ve rage  r e l a t e d  l i t t e r ;

( I I I )  s u rv e y  method and measurement base used .

— 266 —



D e f i n i t i o n  o f  l i t t e r .  I n  t h e  New F o r e s t  s u r v e y ,  a 

d e t a i l e d  a n a l y s i s  was u n d e r ta k e n  o f  a l l  t h e  m a t e r i a l  i n  a 

random sample o f  21 bags o f  l i t t e r  c o l l e c t e d  by v o l u n t e e r s  i n  

t h e  New F o r e s t ' s  a n n u a l  "C leansweep O p e r a t i o n " .  The

v o l u n t e e r s  c o u ld  be e x p e c te d  t o  have p i c k e d  up a l l  th e  

v i s i b l e  l i t t e r  t h a t  t h e y  f e l t  was c r e a t i n g  a p rob lem  f o r  the  

com m un i ty .  T h e r e f o r e ,  th e  l i t t e r  c o l l e c t e d  s h o u ld  r e p r e s e n t  

w e l l  t h e  p o t e n t i a l l y  damaging l i t t e r  t h e r e  t h a t  was o f  

c o n c e rn  t o  t h e  p u b l i c .  I n  t h e  L e i c e s t e r  u rba n  p a rk s  s u r v e y ,  

a d e t a i l e d  a n a l y s i s  was u n d e r ta k e n  o f  a sample o f  a l l  the  

l i t t e r  t h a t  t h e  p a rk  k e e p e rs  had p i c k e d  up d u r i n g  t h e i r  

n o rm a l  l i t t e r  c o l l e c t i o n  a c t i v i t i e s .  The l i t t e r  i n  th e  

L e i c e s t e r  Urban p a rk s  s u r v e y s  s h o u ld  t h e r e f o r e  r e p r e s e n t  w e l l  

t h o s e  l i t t e r e d  i t e m s  t h a t  a re  o f  c o n c e rn  t o  th e  p u b l i c  and 

th e  p a rk  k e e p e rs  and a l s o  t h e  l i t t e r  t h a t  t h e  a u t h o r i t i e s
/ o \

spend t im e  and money t o  c o l l e c t  . Thus t h e  l i t t e r

a n a ly s e d  i n  t h e s e  two s u r v e y s  c o n fo rm s  w e l l  w i t h  th e  

d e f i n i t i o n s  o f  l i t t e r  and t h e  e x t e r n a l  c o s t s  o f  l i t t e r ,  g iv e n  

e a r l i e r .

The GMF s u r v e y s  were based upon a v i s u a l  i n s p e c t i o n  

o f  l i t t e r  a t  th e  v a r i o u s  s i t e s .  T h i s  method wou ld  i n c l u d e  

th o s e  i t e m s  o f  l i t t e r  t h a t  c r e a t e  an a e s t h e t i c  e ye so re  b u t  

m ig h t  miss some s m a l l  p i e c e s  o f  l i t t e r  w h ich  c o u ld  s t i l l

cause damage and i n j u r i e s .  A l l  f o u r  s u r v e y s  o n l y  a n a ly s e d  

l i t t e r  t h a t  was on th e  g ro u n d .  They d id  n o t  i n c l u d e  th e  

l i t t e r  i n  l i t t e r  b i n s .

(8 )  N a t u r a l  l i t t e r  ( e . g . ,  l e a v e s ,  s t i c k s ,  e t c . )  was i n c l u d e d  
i n  th e  l i t t e r  c o u n t  i n  t h e  s u rv e y  i n  L e i c e s t e r  b u t  n o t
i n  th e  New F o r e s t  s u rv e y  s i n c e  n a t u r a l  l i t t e r  i s  n o t  
r e l e v a n t  f o r  r u r a l  l o c a t i o n s .
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D e f i n i t i o n  o f  b e v e r a g e - r e l a t e d  l i t t e r .  I n  t h e  New

F o r e s t  and L e i c e s t e r  Urban Parks  s u r v e y s ,  a l l  beve rage

r e l a t e d  m a t e r i a l s  were i n c l u d e d  -  i . e . ,  b o t t l e s ,  c a n s ,  t h e i r

s u p p le m e n ta ry  p a c k a g in g  and c l o s u r e s  ( b o t t l e  to p s  and r i n g

p u l l s )  and p ie c e s  o f  b roken  g la s s  ( o f  a l l  s i z e s ) .  In  th e  GMF

s u r v e y s ,  cans and b o t t l e s  were i n c l u d e d  and l a r g e  p ie c e s  o f

b roken  b o t t l e s  were c o u n te d  t o g e t h e r  as one b o t t l e ,  b u t

s u p p le m e n ta ry  p a c k a g in g ,  d i s c a r d e d  r i n g  p u l l  c l o s u r e s  f o r

c a n s ,  b o t t l e  to p s  and s m a l l  p i e c e s  o f  b roken  g l a s s  were n o t

i n c l u d e d .  T h is  l a s t  o m is s io n  c o u ld  a c c o u n t  f o r  t h e  lo w e r

f i g u r e  f o r  beve rage  r e l a t e d  l i t t e r  i n  t h e  GMF s u r v e y  s in c e

b roken  g la s s  c o n s t i t u t e d  a much l a r g e r  p r o p o r t i o n  o f  th e

be ve rage  r e l a t e d  l i t t e r  t h a t  was c o u n te d  i n  t h e  New F o r e s t

and,  e s p e c i a l l y ,  t h e  L e i c e s t e r  Urban P arks  s u r v e y s .  Thus,

c a r b o n a te d  beve rage  r e l a t e d  b ro ke n  g l a s s  r e p r e s e n t  ab ou t

3 p e r  c e n t  o f  a l l  t h e  i t e m s  o f  l i t t e r  a n a ly s e d  i n  th e  New

F o r e s t  s u rv e y  and 8 p e r  c e n t  o f  t h e  l i t t e r  i n  t h e  L e i c e s t e r

s u r v e y ,  w h i l e  p ie c e s  o f  b roken  b o t t l e s  f o r  c a r b o n a te d

beve ra ges  r e p r e s e n t  o n l y  0 . 3 - 0 . 4  p e r  c e n t  o f  t h e  l i t t e r  i n
r g ^

t h e  GMF s u r v e y s  . S i m i l a r l y ,  d i s c a r d e d  r i n g  p u l l  

c l o s u r e s  f o r  cans and b o t t l e  to p s  a cco un te d  f o r  ab ou t  0 .5  pe r  

c e n t  o f  t h e  l i t t e r e d  i t e m s  a n a ly s e d  i n  th e  New F o r e s t  and

( 9 )  Some b reaka ge  o f  t h e  g la s s  b o t t l e s  m ig h t  have o c c u r r e d  
d u r i n g  t h e  c o l l e c t i o n  and s a m p l in g  o f  t h e  l i t t e r  i n  t h e  
New F o r e s t  and L e i c e s t e r  Urban P a rks  s u r v e y s ,  a l t h o u g h  
i t  i s  c o n s id e r e d  t h a t  such b reaka ges  wou ld  n o t  have been 
s u b s t a n t i a l  so t h a t  t h e s e  s u r v e y s  s h o u ld  n o t  g i v e  a 
s i g n i f i c a n t  o v e r e s t i m a t e  f o r  b roken  g l a s s .  The O n t a r i o  
S o l i d  Waste Task Fo rce  o f  O n t a r i o  r e p o r t e d  t h a t  b roken  
p ie c e s  o f  g la s s  r e p r e s e n t e d  25 p e r  c e n t  o f  a l l  t h e  
l i t t e r e d  i t e m s  a n a ly s e d  i n  a s u r v e y  i n  O n t a r i o  [s e e  
O n t a r i o  S o l i d  Waste Task Fo rce  ( 1 9 7 4 ) ] .
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L e i c e s t e r  s u r v e y s ,  w h i l e  t h e s e  i t e m s  were n o t  i n c l u d e d  i n  the

GMF s u r v e y s .  T h is  i n d i c a t e s  t h a t  t h e  GMF's s u r v e y s '  

e s t i m a t e s  f o r  t h e  s i z e  o f  t h e  c a r b o n a te d  be ve ra ge  c o n t a i n e r

component o f  l i t t e r  s h o u ld  be r e v i s e d  upwards f ro m  5 p e r  c e n t  

t o  a b o u t  10 p e r  c e n t  to  a l l o w  f o r  t h e s e  o m is s io n s .  The

a g g re g a te d  ave rage  f o r  th e  c a r b o n a te d  beve rage  c o n t a i n e r  

component o f  l i t t e r  i n  a l l  f o u r  s u r v e y s  wou ld  the n  become 

a b o u t  11 p e r  c e n t .

Survey  method and measurement base u s e d . In  th e  New 

F o r e s t  and L e i c e s t e r  Urban Parks  s u r v e y s ,  th e  c o l l e c t e d  

l i t t e r  was hand s o r t e d  i n t o  38 c a t e g o r i e s  and c o u n te d  on an 

i t e m  by i t e m  b a s i s  w i t h  each p ie c e  o f  l i t t e r ,  however b i g  o r  

s m a l l ,  b e in g  c o u n te d  as one i t e m .  The l i t t e r  i n  each 

c a t e g o r y  was th e n  p u t  i n t o  sacks  w h ich  were g e n t l y  shaken 

down b u t  n o t  com pressed .  A t  th e  c o m p le t i o n  o f  t h e  s o r t i n g ,  

t h e  number and w e ig h t  o f  f u l l  and p a r t - f u l l  sacks  were

r e c o r d e d ^ \  T h is  p ro c e d u re  was more t h o ro u g h  th a n  th e  

v i s u a l  i n s p e c t i o n  ado p te d  i n  t h e  GMF s u r v e y s  wh ich  o n ly  

measured l i t t e r  on an i t e m  c o u n t  b a s i s .

Beverage c o n t a i n e r s  a re  l a r g e r  and h e a v i e r  th a n  most 

i t e m s  o f  l i t t e r .  T h e r e f o r e ,  th e  s i z e  o f  t h e  beve rage  

c o n t a i n e r  component o f  l i t t e r  i s  g r e a t e r  when measured by 

vo lume o r  w e i g h t ,  th a n  when an i t e m  c o u n t  measure i s  

a d o p t e d .  The OECD r e p o r t  [OECD ( 1 9 7 8 ) ]  s u g g e s ts  t h a t  t h i s  

vo lume measure r e f l e c t s  b e t t e r  t h e  v i s u a l  im p a c t  o f  l i t t e r .

( 1 0 )  F u r t h e r  d e t a i l s  on th e  p r o c e d u re s  ad op ted  i n  th e  New 
F o r e s t  and L e i c e s t e r  Urban Parks  s u r v e y s  a re  g iv e n  in  
F i s h e r  ( 1 9 7 7 ) .
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However,  even th e  volume measure may f a i l  t o  p i c k  up f u l l y

th e  a e s t h e t i c  im p a c ts  o f  some components o f  l i t t e r .

Leonard  and Mose ley (1973 )  r e p o r t  th e  f i n d i n g s  o f  an

o p i n i o n  s u rv e y  o f  beach v i s i t o r s  c o n c e r n in g  th e  t y p e  o f

l i t t e r  th e y  c o n s i d e r  t o  p r e s e n t  t h e  m a jo r  p ro b le m .

Ta b le  6 . 2 .  re p ro d u c e s  t h e i r  r e s u l t s .  They found  t h a t  62 p e r

c e n t  o f  t h e  r e s p o n d e n ts  c o n s id e r e d  b o t t l e s  t o  be th e  main

t y p e  o f  l i t t e r  and 63 pe r  c e n t  re g a r d e d  cans as t h e  main t y p e

o f  l i t t e r .  Leonard  and Moseley (1 97 3 ,  p . 10) go on t o

s u g g e s t  t h a t : -

" B o t t l e s  and t i n s  a re  th e  two c l a s s e s  o f  l i t t e r  t h a t  
cause a d i s p r o p o r t i o n a t e  amount o f  c o n c e rn  r e l a t i v e  
t o  th e  q u a n t i t i e s  v i s i t o r s  have t o  d i s p o s e  o f "

Most o f  t h e  l i t t e r e d  cans and many o f  t h e  b o t t l e s

wou ld  be c a r b o n a te d  beve rage  c o n t a i n e r s .  T h is  i n d i c a t e s  t h a t

th e  p u b l i c ' s  o p i n i o n  on t h e  c o n t r i b u t i o n  o f  beverage

c o n t a i n e r s  t o  t o t a l  l i t t e r  i s  g r e a t e r  th a n  t h a t  g i v e n  by th e

p h y s i c a l  p e r c e n ta g e s .  A s i m i l a r  c o n c l u s i o n  was reached  by

S te r n  e t  a l  (1 975 )  and t h e  OECD r e p o r t  [OECD ( 1 9 7 8 ) ] .

T h e r e f o r e ,  i t  i s  a l s o  n e c e s s a ry  t o  ta k e  i n t o  a c c o u n t

any p a r t i c u l a r  p rob le m s  caused by l i t t e r e d  beverage

c o n t a i n e r s .  These i n c l u d e  i n j u r i e s  t o  humans and a n im a ls  as

a r e s u l t  o f  l i t t e r e d  b o t t l e s ,  b roken  g l a s s ,  t o r n  cans and

r i n g  p u l l s ,  and t h e  e x t r a  v i s u a l  im p a c t  o f  a b r i g h t  beverage

c o n t a i n e r .  T h is  l a t t e r  a s p e c t  h i g h l i g h t s  an e s s e n t i a l

c o n f l i c t  between th e  beve rage  c o n t a i n e r ' s  r o l e  o f  s a l e s

p r o m o t io n  on t h e  s u p e rm a rk e t  s h e lv e s  and i t s  v i s u a l  im p a c t

when l i t t e r e d .
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Table 6 .2

Type o f  l i t t e r  t h a t  v i s i t o r s  r e g a r d  as th e  main p rob lem

Type o f  l i t t e r Number m e n t i o n in g  
t h i s  t y p e  o f  l i t t e r

% o f  
t o t a l  r e p l i e s

B o t t l e s  and t i n s 65 18

B o t t l e s  and g l a s s 55 15

B o t t l e s  and p ape r 42 12
B o t t l e s ,  t i n s  and paper 59 16

Paper and w rappe rs 55 15
Paper and t i n s 40 11

T in s 24 7
P l a s t i c  c o n t a i n e r s 8 2

O th e rs 13 4

Source  : Leona rd  and Moseley (1973 )

In  r e l a t i o n  t o  th e  f i r s t  a s p e c t ,  some cases o f  

i n j u r i e s  t o  humans r e s u l t i n g  f rom b ro ke n  g l a s s  have been 

r e p o r t e d  and some d a ta  r e l a t i n g  t o  Sweden were g i v e n  e a r l i e r  

[ s e e  L i d g r e n  ( 1 9 8 3 ) ] .  However, no documented r e c o r d s  a re  

k e p t  i n  th e  U .K .  on t h i s  s u b j e c t .  The N a t i o n a l  Park  

a u t h o r i t i e s  and t h e  N e igh bou rhood  O r g a n i s a t i o n s  Commit tee  o f  

L i v e r p o o l  C o u n c i l  have e x p re s s e d  c o n c e rn  o v e r  th e  i n j u r i e s  

and damage t h a t  can be caused by b o t t l e s ,  b roken  g l a s s ,  t o r n  

cans and r i n g  p u l l s  and some a u t h o r i t i e s  have e xp resse d  

p a r t i c u l a r  c o n c e rn  o v e r  n o n - r e t u r n a b l e  beve rage  c o n t a i n e r s  

[ L i v e r p o o l  C i t y  C o u n c i l  ( 1 9 7 1 ) ,  Peak D i s t r i c t  N a t i o n a l  Park  

(1 9 7 7 ,  1 9 7 8 ) ] .  E n q u i r i e s  w i t h  l o c a l  and n a t i o n a l  pa rk s

d e p a r tm e n ts  r e v e a le d  t h a t  t h e i r  l i t t e r  c o l l e c t i o n  teams f i n d  

b ro k e n  g l a s s  and r i n g  p u l l s  more d i f f i c u l t  t o  p i c k  up than
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o r d i n a r y  l i t t e r  and t h a t  b o t t l e s  and cans c r e a t e  d i f f i c u l t i e s

f o r  t h e i r  p a rk  management a c t i v i t i e s  ( e . g .  m ow ing ) .

To sum u p ; t h e  f o u r  l i t t e r  c o m p o s i t i o n  s u r v e y s  do

u s e f u l l y  complement each o t h e r .  The two GMF s u r v e y s  a re  more 

r e p r e s e n t a t i v e  w i t h  t h e i r  cove rag e  o f  a w id e r  number o f  a reas

and t h e i r  l a r g e r  d a ta  base ;  w h i l e ,  i n  th e  New F o r e s t  and 

L e i c e s t e r  Urban p a rk s  s u r v e y s ,  t h e  l i t t e r  f rom  th e s e  s p e c i f i c

a re as  has been a n a ly s e d  more t h o r o u g h l y  and th e  r e l e v a n t  

vo lume measure has been used .  These s u r v e y s  i n d i c a t e  t h a t

' c a r b o n a t e d '  beve rage  c o n t a i n e r s  c o n s t i t u t e  a b o u t  27 p e r  c e n t  

o f  t h e  t o t a l  volume and 29 p e r  c e n t  o f  t h e  t o t a l  w e ig h t  o f  

l i t t e r e d  m a t e r i a l  and a b o u t  11 p e r  c e n t  o f  th e  t o t a l  number 

o f  i t e m s  l i t t e r e d .  A l l  f o u r  s u r v e y s  r e l a t e  m a in ly  to

r e c r e a t i o n a l  s i t e s  i n  u rban  o r  r u r a l  l o c a t i o n s  and a l l  t h e  

s u r v e y s  were p e r fo rm e d  i n  summer. I t  i s  l i k e l y  t h a t  the

s u r v e y s  g i v e  an o v e r e s t i m a t e  f o r  t h e  be ve rage  c o n t a i n e r s '  

component o f  t o t a l  'man-made ' p l u s  n a t u r a l  l i t t e r .  However,

t h e r e  i s  g r e a t e r  co n ce rn  o v e r  th e  im p a c ts  o f  'man-made' 

l i t t e r  d i s c a r d e d  i n  such r e c r e a t i o n a l  a re a s  d u r i n g  t h e  summer

and th e s e  f o u r  s u r v e y s  y i e l d  a f a i r l y  r e l i a b l e  p h y s i c a l  

i n d i c a t o r  o f  t h e  be ve ra g e  c o n t a i n e r  component o f  t h i s

i m p o r t a n t  'man-made' l i t t e r .  I n  a d d i t i o n  t o  th e s e  p h y s i c a l  

m easures ,  i t  i s  i m p o r t a n t  t o  n o te  t h a t  many a u t h o r i t a t i v e

b o d ie s  engaged i n  l i t t e r  c o n t r o l  have e xp re s s e d  c o n c e rn  o v e r  

t h e  p a r t i c u l a r  p rob le m s  caused by l i t t e r e d  beverage  

c o n t a i n e r s .

6 . 6  The e x t e r n a l  c o s t s  o f  l i t t e r e d  beve rage  c o n t a i n e r s

The p r e v i o u s  s e c t i o n  assessed  th e  s i z e  o f  t h e  

b e ve ra ge  c o n t a i n e r  component o f  l i t t e r  under  a number o f
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a l t e r n a t i v e  measures o f  l i t t e r .  The i d e a l  measure sh o u ld  be 

t h a t  wh ich  r e f l e c t s  b e s t  th e  s o c i a l  c o s t s  o f  l i t t e r .  T h is  i s  

d i f f i c u l t  to  a c h ie v e  i n  p r a c t i c e  b u t  can be approached by 

s p l i t t i n g  th e  s o c i a l  c o s t s  o f  l i t t e r  i n t o  two com ponen ts :  th e  

f i n a n c i a l  c o s t s  i n c u r r e d  f o r  t h e  c o n t r o l  and c o l l e c t i o n  o f  

l i t t e r ;  and t h e  a e s t h e t i c  im p a c ts  o f  d i s c a r d e d  m a t e r i a l .  A 

c o m b in a t i o n  o f  t h e  q u a n t i t a t i v e  measures adop ted  i n  t h e  f o u r  

l i t t e r  s u r v e y s ,  a lo n g  w i t h  some a d d i t i o n a l  i n f o r m a t i o n  on th e  

im p a c ts  o f  l i t t e r e d  b e ve rage  c o n t a i n e r s ,  does e n a b le  the  

d e r i v a t i o n  o f  a r e a s o n a b le ,  a l b e i t  t e n t a t i v e ,  i n d i c a t i o n  o f  

t h e  be ve rage  c o n t a i n e r ' s  c o n t r i b u t i o n  t o  th e s e  two components .

6 . 6 , 1  The f i n a n c i a l  c o s t s  o f  l i t t e r  c o n t r o l

The OECD r e p o r t  [OECD (1 9 7 8 ,  p . 5 3 ) ]  s t a t e s  t h a t :

"The c o s t s  o f  l i t t e r  c o l l e c t i o n  a re  d e te rm in e d  more 
by th e  p ie c e s  o f  l i t t e r  t o  be p i c k e d  up t h a n  by 
vo lume o r  w e i g h t . "

T h e r e f o r e ,  th e  e s t i m a t i o n  o f  th e  beve rage  

c o n t a i n e r s '  c o n t r i b u t i o n  t o  t h e  f i n a n c i a l  c o s t s  o f  l i t t e r  

c o n t r o l  i s  based more upon th e  l i t t e r  s u r v e y s '  r e s u l t s  u n de r  

th e  i t e m  c o u n t  measure th a n  under  th e  volume o r  w e ig h t  

measures o f  l i t t e r .  I n  a d d i t i o n ,  i t  i s  n e c e s s a ry  t o  ta k e  

i n t o  a c c o u n t  t h a t  l i t t e r  c o l l e c t i o n  teams f i n d  p ie c e s  o f  

b roken  g la s s  and r i n g  p u l l s  p a r t i c u l a r l y  d i f f i c u l t  t o  p i c k  

up. On t h e  b a s i s  o f  t h e s e  c o n s i d e r a t i o n s ,  i t  i s  e s t im a te d

t h a t  c a r b o n a te d  beverage  c o n t a i n e r s  c o n t r i b u t e  a b o u t  18 p e r  

c e n t  o f  t h e  t o t a l  c o s t s  o f  c o l l e c t i n g  'man-made' l i t t e r .

S e c t i o n  6 . 4  su g g e s te d  t h a t  t h e  t o t a l  c o s t s  

a t t r i b u t a b l e  t o  c o l l e c t i n g  and c o n t r o l l i n g  man-made l i t t e r  

were a b o u t  £5Gm p e r  annum. T h e r e f o r e ,  th e  c a rb o n a te d
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beverage  c o n t a i n e r s ’ c o n t r i b u t i o n  o f  t h e  f i n a n c i a l  c o s t s  o f  

l i t t e r  c o n t r o l  wou ld  be abou t  £9m p e r  annum.

In  Ta b le  6 . 3 ,  t h i s  sum has been a l l o c a t e d  between 

th e  r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r s  i n  p r o p o r t i o n  to

th e  t o t a l  numbers o f  r e t u r n a b l e  and n o n - r e t u r n a b l e  c a r b o n a te d  

b e ve rage  c o n t a i n e r s  found  i n  th e  GMFg l i t t e r  s u rv e y  and the  

s u r v e y s  p e r fo rm e d  i n  t h e  New F o r e s t  and L e i c e s t e r .  Th is

shows t h a t  th e  t o t a l  a n n ua l  l i t t e r  c o n t r o l  c o s t s  a t t r i b u t a b l e  

to  l i t t e r e d  r e t u r n a b l e  b o t t l e s ,  n o n - r e t u r n a b l e  b o t t l e s  and

m e ta l  cans a re  be ab ou t  £1.26m p e r  annum, £1.7m p e r  annum, 

and £6m p e r  annum, r e s p e c t i v e l y  (1977 p r i c e s ) .  These f i g u r e s

have th e n  been d i v i d e d  by th e  ' o f f  p re m is e  s a le s  o f  

c a r b o n a te d  be ve ra ges  i n  each c o n t a i n e r  t o  i n d i c a t e  t h a t  the

u n i t  e x t e r n a l  l i t t e r  c o n t r o l  c o s t s  p e r  i n d i v i d u a l  r e t u r n a b l e  

b o t t l e ,  n o n - r e t u r n a b l e  b o t t l e  and m e ta l  can a re  o f  th e  o r d e r

o f  O . l l p ,  G.21p and 0 . 2 5 p ,  r e s p e c t i v e l y  (1977 p r i c e s ) .

However,  i t  must be emphas ised  t h a t  t h e  da ta

p re s e n te d  above i s  s u b j e c t  t o  a number o f  l i m i t a t i o n s .

F i r s t ,  as was p o i n t e d  o u t  i n  s e c t i o n  6 . 4 ,  l i t t l e  da ta  are

a v a i l a b l e  on th e  t o t a l  n a t i o n a l  c o s t s  o f  l i t t e r  c o n t r o l  and,  

e s p e c i a l l y ,  t h e  c o s t s  a t t r i b u t a b l e  t o  c o n t r o l l i n g  'man-made'

l i t t e r .  The f i g u r e  used above i s  based upon th e  e x p e r ie n c e  

and o p i n i o n  o f  j u s t  one l o c a l  c l e a n s i n g  d e p a r tm e n t  and 

t h e r e f o r e  can o n l y  r e p r e s e n t  a v e r y  t e n t a t i v e  e s t i m a t e .

Second, s e c t i o n  6 .5  h i g h l i g h t e d  c e r t a i n  l i m i t a t i o n s  

a s s o c ia t e d  w i t h  th e  l i t t e r  c o m p o s i t i o n  s u r v e y s .  An e s t im a t e  

o f  t h e  c o s t s  o f  c o n t r o l l i n g  j u s t  'man-made ' l i t t e r  was used
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i n  t h e  c a l c u l a t i o n s  to  overcome t h e  p o s s i b l e  l i m i t a t i o n  t h a t

th e  l i t t e r  s u r v e y s ,  b e in g  u n d e r ta k e n  p r i n c i p a l l y  a t  

r e c r e a t i o n  s i t e s  and i n  t h e  summer, m ig h t  o v e r e s t i m a t e  the  

s i z e  o f  t h e  beve rage  c o n t a i n e r  component o f  t o t a l  (man-made 

p lu s  n a t u r a l )  l i t t e r .  N e v e r t h e l e s s ,  t h e  d a ta  p r e s e n te d  i n  

t a b l e  6 .3  i s  s t i l l  s u b j e c t  t o  t h e  o t h e r  l i m i t a t i o n s  

i d e n t i f i e d  e a r l i e r  i n  s e c t i o n  6 . 5 .

These l i m i t a t i o n s  mean t h a t  t h e  s p e c i f i c  f i g u r e s  

p r e s e n te d  above c o u ld  be s u b j e c t  t o  a c o n s i d e r a b l e  degree  o f

e r r o r .  T h e r e f o r e ,  Ta b le  6 .3  a l s o  g i v e s  a ra nge  o f  p o s s i b l e  

v a lu e s  f o r  t h e  l i t t e r  c o n t r o l  c o s t s  o f  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  beverage  c o n t a i n e r s  and i t  i s  p r o b a b ly  more 

m e a n in g fu l  t o  c o n s id e r  th e  u n i t  e x t e r n a l  c o s t s  o f  the

c o n t a i n e r s  f o r  c a r b o n a te d  beve rages  as l y i n g  w i t h i n  th e s e  

r a n g e s .

No d a ta  were a v a i l a b l e  on th e  m a r g i n a l  c o s t s  o f  

c o n t r o l l i n g  l i t t e r  t o  e n a b le  c a l c u l a t i o n  o f  th e  u n i t  e x t e r n a l  

l i t t e r  c o n t r o l  c o s t s  o f  be ve ra ge  c o n t a i n e r s  u n d e r  the  

m a r g in a l  c o s t  measure o f  c o n t r o l  c o s t s .

6 . 6 . 2  The a e s t h e t i c  im p a c ts  o f  l i t t e r e d  be ve rage  c o n t a i n e r s

The volume measure o f  l i t t e r  i s  t h e  b e s t  a v a i l a b l e  

p h y s i c a l  i n d i c a t o r  f o r  t h e s e  a e s t h e t i c  im p a c t s .  S e c t i o n  6 .5  

r e v e a le d  t h a t  c a r b o n a te d  beve rage  c o n t a i n e r s  c o n s t i t u t e  a b o u t  

27 p e r  c e n t  o f  t h e  t o t a l  vo lume o f  l i t t e r  a n a ly s e d  i n  th e  New 

F o r e s t  and L e i c e s t e r  s u r v e y s .  However,  t h i s  f i g u r e  o f  27 p e r  

c e n t  o n ly  r e p r e s e n t s  a minimum e s t i m a t e  f o r  t h e  c a rb o n a te d  

beve rage  c o n t a i n e r s '  c o n t r i b u t i o n  t o  t h e  a e s t h e t i c  c o s t s  o f  

l i t t e r  on a c c o u n t  o f  th e  e x t r a  v i s u a l  im p a c t  o f  a b r i g h t  can
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and t h e  i n j u r i e s  and damages caused by b o t t l e s ,  b rok e n  g l a s s ,  

t o r n  cans and r i n g  p u l l s .  I t  i s  e v i d e n t  f rom  p u b l i c  o p i n i o n

s u r v e y s  and e n q u i r i e s  w i t h  th e  a u t h o r i t i e s  engaged i n  l i t t e r  

c o n t r o l  t h a t  t h e r e  i s  c o n s i d e r a b l e  co n c e rn  about  l i t t e r e d  

b e ve rage  c o n t a i n e r s  w h ich  a re  p e r c e i v e d  t o  cause a m a jo r  p a r t  

o f  t h e  a e s t h e t i c  im p a c ts  o f  l i t t e r e d  m a t e r i a l s .  Data 

c o n s t r a i n t s  p r e v e n te d  th e  d e r i v a t i o n  o f  a m e a n in g f u l  m o ne ta ry  

v a l u a t i o n  o f  t h e s e  im p a c ts  o f  l i t t e r e d  be ve ra ge  c o n t a i n e r s  

and t h i s  i s  an i m p o r t a n t  gap i n  th e  c u r r e n t l y  a v a i l a b l e  da ta  

on t h i s  s u b j e c t .

6 .7 The r e l a t i v e  l i t t e r i n g  l e v e l s  o f  t h e  a l t e r n a t i v e
be ve rage  c o n t a i n e r s

6 . 7 , 1  F i n d in g s  o f  th e  l i t t e r  s u r v e v s

T h is  s e c t i o n  examines w h e th e r  r e t u r n a b l e  b o t t l e s  a re  

l i t t e r e d  more o r  l e s s  f r e q u e n t l y  th a n  n o n - r e t u r n a b l e  b o t t l e s  

and c a n s .  Ta b le  6 .4  g i v e s  th e  number o f  b e e r ,  c i d e r  and 

c a r b o n a te d  s o f t  d r i n k s  b o t t l e s  and cans found  i n  th e  GMFg 

s u r v e y ,  and t h e  s u r v e y s  p e r fo rm e d  i n  th e  New F o r e s t  and 

L e i c e s t e r .  T h is  shows t h a t  many more n o n - r e t u r n a b l e  cans and 

b o t t l e s  were l i t t e r e d  th a n  r e t u r n a b l e  b o t t l e s .  However, on 

t h e i r  own, t h e s e  a b s o lu t e  q u a n t i t i e s  a re  n o t  v e r y  m e a n in g fu l  

s i n c e  more b e e r  and s o f t  d r i n k s  a re  s o ld  i n  cans th a n  b o t t l e s  

and more a re  s o ld  i n  r e t u r n a b l e  b o t t l e s  th a n  i n  

n o n - r e t u r n a b l e  b o t t l e s .  Hence, t h e  a b s o lu t e  q u a n t i t i e s  are

n o t  t r u l y  c o m p a ra b le .  T h e r e f o r e ,  th e  numbers o f  each 

c o n t a i n e r  t y p e  found  i n  t h e  l i t t e r  s u r v e y s  have been d i v i d e d

by th e  ' o f f  p re m is e  s a le s  o f  b e e r ,  c i d e r  and s o f t  d r i n k s  i n  

t h a t  c o n t a i n e r  t y p e  i n  1977 to  y i e l d  t h e  l i t t e r i n g  r a t i o
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shown i n  column 3 o f  t a b l e  6 . 4 .  T h i s  th e n  y i e l d s  th e  

r e l a t i v e  l i t t e r  r a n k in g  in d e x  (RLR) f o r  th e  a l t e r n a t i v e  

c o n t a i n e r s ,  shown i n  column 4 ,  w h ich  i n d i c a t e s  w h e th e r  more

o r  l e s s  b o t t l e s  o r  cans a re  l i t t e r e d  as a r e s u l t  o f  th e  s a le  

o f  b e ve ra g e s  i n  r e t u r n a b l e  o r  n o n - r e t u r n a b l e  c o n t a i n e r s .

T a b le  6 .4  shows t h a t  t h e  n o n - r e t u r n a b l e  cans a re  

l i t t e r e d  abou t  5 t im e s  as f r e q u e n t l y  as th e  r e t u r n a b l e  b o t t l e

and t h a t  th e  n o n - r e t u r n a b l e  b o t t l e s  a re  l i t t e r e d  a b o u t  t w i c e  

as f r e q u e n t l y  as th e  r e t u r n a b l e  b o t t l e s .  T h i s  i n d i c a t e s  t h a t  

th e  c o n v e n ie n c e  c h a r a c t e r i s t i c s  o f  t h e  d i s p o s a b l e  one-way 

c o n t a i n e r s  r e s u l t  i n  a g r e a t e r  l i t t e r i n g  o f  t h i s  t y p e  o f

c o n t a i n e r ,  e s p e c i a l l y  th e  ca n ;  w h i l e  t h e  i n c e n t i v e  t o  r e t u r n  

a r e t u r n a b l e  b o t t l e  r e s u l t s  i n  a l o w e r  l i t t e r i n g  r a t e  f o r  th e  

r e t u r n a b l e .  Thus,  as w e l l  as b e in g  a ' b e h a v i o u r a l '  o r  

' p e o p l e '  p ro b le m ,  l i t t e r  may a l s o  be a ' p r o d u c t '  p ro b le m .

The ' p r o d u c t '  p ro b le m  i s  r e l a t e d  t o  t h e  ' p e o p l e '  p ro b le m  to  

th e  e x t e n t  t h a t  t h e  c u r r e n t  g ro w th  o f  d i s p o s a b l e  p r o d u c t s

r e s u l t s  i n  t h e  deve lopm en t  o f  a d i s p o s a b l e  and l e s s  l i t t e r  

c o n s c io u s  a t t i t u d e  among consumers .

6 . 7 . 2  C r i t i c a l  a p p r a i s a l

T a b le  6 .5  p r e s e n t s  t h e  r e l a t i v e  l i t t e r  r a n k i n g  

i n d i c e s  (RLRs) f o r  th e  a l t e r n a t i v e  be ve rage  c o n t a i n e r s  found 

i n  each o f  th e  t h r e e  l i t t e r  s u r v e y s .  The v a r i a t i o n  i n  th e  

l i t t e r i n g  r a t i o s  o f  t h e s e  t h r e e  s u r v e y s  i s  due to  d i f f e r e n c e s  

i n  t h e  c h a r a c t e r i s t i c s  o f  t h e  a re as  s u rv e y e d  and t h e  

d i f f e r e n t  p r o c e d u re s  f o l l o w e d  i n  t h e  s e p a r a t e  s u r v e y s .

I t  was no ted  e a r l i e r  t h a t  th e  GMF2 and th e  

L e i c e s t e r  Urban Parks  s u r v e y s  r e l a t e d  to  l i t t e r  t h a t  had 

r e c e n t l y  been d i s c a r d e d ,  w h i l e  th e  New F o r e s t  s u r v e y  examined
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l i t t e r  t h a t  had a ccu m u la te d  ov e r  a p e r i o d  o f  t i m e .  The OECD 

r e p o r t  [OECD ( 1 9 7 8 ) ]  s u g g e s ts  t h a t  t h e  a c t i o n  o f  s c a v e n g e rs  

s h o u ld  r e s u l t  i n  a d e c l i n e ,  o v e r  t i m e ,  i n  th e  number o f  

r e t u r n a b l e  b o t t l e s  p r e s e n t  i n  l i t t e r .  However,  T a b le  6 .5  

shows t h a t  t h e  RLRs f o r  t h e  l i t t e r  s u r v e y  i n  t h e  New F o r e s t  

were s i m i l a r  t o  and, i f  a n y t h i n g ,  l o w e r  th a n  th o s e  o b ta in e d  

i n  th e  o t h e r  l i t t e r  s u r v e y s .  T h is  s u g g e s ts  t h a t ,  i n  th e  

c u r r e n t  s i t u a t i o n  f o r  th e  U.K .  be ve rage  m a r k e t ,  th e  

s c a v e n g in g  o f  r e t u r n a b l e  b o t t l e s  i s  n o t  v e r y  w id e s p re a d .  

C h a p te r  10 r e p o r t s  t h e  r e s u l t s  o f  some r e c e n t  o p i n i o n  s u r v e y s  

o f  consumers and r e t a i l e r s  wh ich  i n d i c a t e  t h a t  t h i s  c o u ld  be 

due t o  p o t e n t i a l  s c a v e n g e r s '  l a c k  o f  know ledge t h a t  c e r t a i n  

b o t t l e s  a re  d e p o s i t - b e a r i n g  r e t u r n a b l e s  and due t o  th e  

d i f f i c u l t i e s  th e y  e n c o u n te r  i n  f i n d i n g  a r e t a i l  o u t l e t  wh ich  

w i l l  a c c e p t  t h e i r  r e t u r n e d  b o t t l e s .

T a b le  6 .5

The r e l a t i v e  l i t t e r  r a n k i n g s  o f  t h e  a l t e r n a t i v e  beve rage  
c o n t a i n e r s  found  i n  t h e  GMF2 , New F o r e s t  and 

L e i c e s t e r  Urban Parks  L i t t e r  Su rveys

Beverage C o n ta in e r  R e l a t i v e  l i t t e r  Rank ing  I n d i c e s  (RLR)
f o r  each L i t t e r  S u r v e y ( 3 ) ( 4 ) ( 5 )

GMFg^^ New F o r e s t L e i c e s t e r ^ ^ ^

R e t u r n a b le  b o t t l e  1 .0  1 .0  1 .0

N o n -R e tu rn a b le  b o t t l e  2 . 0  1 .3  3 .1
N o n -R e tu rn a b le  can 4 . 2  4 . 8  11 .1

Sources  ; As i n  T a b le  6 .4

(1 )  See Note (1 )  T a b le  6 .4
(2 )  See Note (2 )  T a b le  6 .4
(3 )  See Note (2 )  T a b le  6 .3
(4 )  See Note (3 )  T a b le  6 .3
(5 )  See Note (5 )  T a b le  6 .4
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An e a r l i e r  r e p o r t  [ F i s h e r  ( 1 9 7 9 ) ]  c r i t i c a l l y  

a n a ly s e d  th e  RLRs f o r  t h e s e  t h r e e  l i t t e r  s u r v e y s  i n  th e  l i g h t  

o f  th e  o t h e r  d i f f e r e n c e s  i n  th e  c h a r a c t e r i s t i c s  o f  t h e  a reas  

s u rve ye d  and t h e  d i f f e r e n c e s  i n  t h e  p r o c e d u re s  f o l l o w e d  i n  

t h e  s e p a r a t e  l i t t e r  s u r v e y s .  T h is  r e p o r t  c o n c lu d e d  t h a t  

t h e s e  f a c t o r s  w ou ld  n o t  s i g n i f i c a n t l y  a l t e r  th e  o v e r a l l  

r a n k i n g s  g i v e n  e a r l i e r  i n  T a b le  6 . 4 .

However,  some d o u b ts  have been e x p re s s e d  c o n c e r n in g  

t h e  d i v i s o r  used to  d e r i v e  th e  RLR f i g u r e s .  E a r l i e r  s t u d i e s  

[ e . g . ,  O n t a r i o  S o l i d  Waste Task Fo rce  ( 1 9 7 4 ) ]  used th e  t o t a l  

b eve ra ge  s a le s  f i g u r e s  as th e  d i v i s o r .  However,  t h i s  was 

c o n s id e r e d  t o  be i n c o r r e c t  s i n c e  th e s e  t o t a l  be ve ra ge  s a le s  

f i g u r e s  i n c l u d e d  b o th  'o n *  and ' o f f  p re m is e  s a l e s .  'On '  

p re m is e  s a le s  r e s u l t  i n  c o n s i d e r a b l y  l e s s  l i t t e r i n g  than  

' o f f  p re m is e  s a le s  and r e t u r n a b l e s  fo rm  a l a r g e  p r o p o r t i o n  

o f  ' o n '  p re m is e  s a le s  w h i l e  cans a re  more l i k e l y  t o  be used 

f o r  ' o f f  p re m ise  s a l e s .  T h e r e f o r e ,  t h e  OECD r e p o r t  [OECD

( 1 9 7 8 ) ]  went on t o  use ' o f f  p re m is e  b e ve ra g e  s a le s  as th e  

d i v i s o r .  S i m i l a r l y ,  i n  t h i s  t h e s i s ,  ' o f f  p re m is e  s a le s  were

used i n  t h e  c a l c u l a t i o n s  shown e a r l i e r  i n  T a b le  6 . 4 .  

N e v e r t h e l e s s ,  i t  i s  acknow ledged  t h a t  t h e s e  e s t im a t e s  f o r  

' o f f  p re m is e  s a le s  may n o t  r e p r e s e n t  p e r f e c t l y  t h e  l e v e l  o f  

b e e r  and s o f t  d r i n k s  consumed i n  each c o n t a i n e r  t y p e  a t  the  

v a r i o u s  s i t e s  where th e  s u r v e y s  were p e r fo r m e d .  The 

i m p o s s i b i l i t y  o f  o b t a i n i n g  such d i s a g g r e g a t e d  d a ta  on 

beve rage  s a le s  and co n s u m p t io n  meant t h a t  i t  was n e c e s s a ry  to  

use ' o f f  p rem ise  s a le s  as t h e  b e s t  a v a i l a b l e  p ro x y  measure.
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However,  i t  s h o u ld  be n o te d  t h a t  i t  i s  l i k e l y  t h a t  

( r e l a t i v e l y )  more n o n - r e t u r n a b l e  c o n t a i n e r s ,  and e s p e c i a l l y  

cans ,  wou ld  be used f o r  t h e  c o n s u m p t io n  o f  be ve rages  a t  th e  

r e c r e a t i o n  a reas  s u r v e y e d .  T h e r e f o r e ,  t h e  d a ta  p r e s e n te d  i n  

T a b le  6 .4  w i l l  o v e r s t a t e ,  by an u n c e r t a i n  amount,  t h e  RLRs 

f o r  t h e  n o n - r e t u r n a b l e s , a l t h o u g h  th e  g e n e r a l  c o n c l u s i o n ,  

t h a t  n o n - r e t u r n a b l e  b o t t l e s  and cans a re  l i k e l y  t o  be 

l i t t e r e d  more f r e q u e n t l y  th a n  r e t u r n a b l e s ,  i s  p r o b a b ly  s t i l l  

v a l i d .

On a c c o u n t  o f  t h i s  l i m i t a t i o n ,  no a t t e m p t  i s  made 

h e re  t o  use t h e  d a ta  p r e s e n te d  i n  T a b le  6 . 4  t o  p r e d i c t  th e  

q u a n t i t i e s  o f  b o t t l e s  and cans t h a t  wou ld  be l i t t e r e d  under  

th e  v a r i o u s  s c e n a r i o s  f o r  1982. I n s t e a d ,  th e  f o l l o w i n g  

s e c t i o n  p r e s e n t s  a q u a l i t a t i v e  assessm en t  o f  w h e th e r  more o r  

l e s s  b o t t l e s  and cans wou ld  be l i t t e r e d  un de r  t h e  d i f f e r e n t  

s c e n a r i o s .

6 .8  The l e v e l s  o f  l i t t e r e d  be ve rage  c o n t a i n e r s  under  t h e
d i f f e r e n t  s c e n a r i o s  f o r  1982

Under th e  No a c t i o n  s c e n a r i o  I I  f o r  1982, t h e  amount 

o f  l i t t e r e d  beverage  c o n t a i n e r s  c o u ld  be e x p e c te d  to  

r i s e ^ ^ ^ )  on a c c o u n t  o f  two f a c t o r s .

The f i r s t ,  and more i m p o r t a n t ,  f a c t o r  i s  th e  

p r e d i c t e d  g ro w th  i n  t h e  con s u m p t io n  o f  packaged b e v e ra g e s ,  

and p a r t i c u l a r l y  th e  i n c r e a s e  i n  th e  use o f  n o n - r e t u r n a b l e s .  

T h is  wou ld  a l s o  r e s u l t  i n  an i n c r e a s e d  amount o f  l i t t e r  

a r i s i n g  under  s c e n a r i o s  I I I  and IV .  The i n c r e a s e  i n  l i t t e r

(1 1 )  . The p rognoses  i n  t h i s  s e c t i o n  assume c o n s t a n t  l e v e l s
o f  l i t t e r  c o n t r o l .
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b e in g  l a r g e s t  under  th e  c o m p le t e l y  n o n - r e t u r n a b l e  s i t u a t i o n  

o f  s c e n a r i o  I I I .

Second,  th e  f a l l  i n  t h e  r e t u r n a b l e ' s  t r i p p a g e ,  wh ich  

i s  p r e d i c t e d  t o  o c c u r  by 1982 under  s c e n a r i o  I I ,  c o u ld  a ls o  

r e s u l t  i n  an i n c r e a s e  i n  t h e  amount o f  l i t t e r e d  r e t u r n a b l e s  

s i n c e  th e  l i t t e r i n g  o f  a b o t t l e  i s  one o f  t h e  p o s s i b l e  

le a k a g e s  t h a t  can p r e v e n t  th e  b o t t l e  f ro m  b e in g  r e - u s e d .  

C o n v e r s e ly ,  i n c r e a s e s  i n  t h e  t r i p p a g e  c o u ld  reduce  th e  

q u a n t i t i e s  o f  r e t u r n a b l e  b o t t l e s  p r e s e n t  i n  l i t t e r .  T h is  

wou ld  r e s u l t  f rom  two mechanisms. F i r s t ,  measures to  

f a c i l i t a t e  and i n c r e a s e  th e  r e t u r n  o f  b o t t l e s  w ou ld  mean t h a t  

th e  consumer wou ld  be more l i k e l y  t o  r e t u r n  th e  b o t t l e  r a t h e r

th a n  d i s c a r d  i t .  S e c o n d ly ,  ( p o t e n t i a l )  s c a v e n g e rs  w ou ld  now 

be more w i l l i n g  and a b le  t o  p i c k  up any r e t u r n a b l e  b o t t l e s ,

t h a t  were s t i l l  i n a v e r t e n t l y  l i t t e r e d ,  and r e t u r n  them f o r  

th e  r e d e m p t io n  o f  t h e  d e p o s i t  v a l u e .  T h e r e f o r e ,  the

q u a n t i t i e s  o f  l i t t e r e d  beve rage  b o t t l e s  and cans c o u ld  be 

e x p e c te d  to  d e c l i n e  under  t h e  s c e n a r i o s  V, V I I ,  V I I I  and IX .

The d e c l i n e  w ou ld  be g r e a t e s t  f o r  s c e n a r i o s  V I I ,  V I I I  and IX .

S c e n a r io  V I I  d e p i c t s  a s i t u a t i o n  a f t e r  the  

im p le m e n t a t i o n  o f  m anda to ry  d e p o s i t  l e g i s l a t i o n .  The l e v y i n g  

o f  m anda to ry  d e p o s i t s  on a l l  be ve ra ge  c o n t a i n e r s  i s  des igne d  

t o  p e n a l i s e  t h e  i n d i v i d u a l  l i t t e r e r  who f o r g o e s  th e  d e p o s i t  

he has p a id  on a c o n t a i n e r  when he l i t t e r s  i t .  Hence, the  

OECD r e p o r t  [OECD ( 1 9 7 8 ) ]  s t a t e s  t h a t  t h i s  goes a lo n g  way 

to w a rd s  i n t e r n a l i s i n g  th e  e x t e r n a l  c o s t s  o f  l i t t e r e d

c o n t a i n e r s .  Manda tory  d e p o s i t  l e g i s l a t i o n  c o u ld  a l s o  

encourage  and f a c i l i t a t e  th e  c o l l e c t i o n  and r e t u r n  o f

l i t t e r e d  be ve rage  c o n t a i n e r s  by s c a v e n g e r s .  T h e r e f o r e ,  t h e r e
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i s  l i k e l y  t o  be a p a r t i c u l a r l y  marked r e d u c t i o n  i n  th e  number 

o f  l i t t e r e d  beve ra ge  b o t t l e s  and cans under  t h i s  s c e n a r i o .

Beverage r e l a t e d  l i t t e r  f e l l  by 66 p e r  c e n t  f o l l o w i n g  th e  

i m p le m e n t a t i o n  o f  m anda to ry  d e p o s i t  l e g i s l a t i o n  i n  Oregon

[ A p p l i e d  D e c i s io n  Systems (ADS) ( 1 9 7 4 ) ] .  T h is  r e p r e s e n t e d  a 

d e c l i n e  o f  1 0 .6  p e r  c e n t  i n  th e  t o t a l  number o f  l i t t e r e d

i te m s  and a d e c l i n e  o f  21 p e r c e n t  i n  t h e  t o t a l  volume o f  

l i t t e r .  The ADS s tu d y  a l s o  r e p o r t e d  t h a t ,  o v e r  t h e  p e r i o d

a n a ly s e d ,  t h e r e  was an i n c r e a s e  i n  n o n -b e v e ra g e  r e l a t e d  

l i t t e r .  I f  t h i s  i n c r e a s e  had n o t  o c c u r r e d ,  th e n  th e  t o t a l

number o f  l i t t e r e d  i te m s  w ou ld  have d e c l i n e d  by a lm o s t  20 p e r  

c e n t  f o l l o w i n g  t h e  im p le m e n t a t i o n  o f  m anda to ry  d e p o s i t  

l e g i s l a t i o n .

6 .9  C o n c lu s io n

T h is  c h a p t e r  r e p o r t s  and c r i t i c a l l y  r e v ie w s  f o u r  

l i t t e r  c o m p o s i t i o n  s u r v e y s  wh ich  have been u n d e r ta k e n .  Th is

r e v ie w  shows t h a t  t h e s e  s u r v e y s  do u s e f u l l y  complement each 

o t h e r  s i n c e  two s u r v e y s  have a l a r g e r  and more r e p r e s e n t a t i v e

d a ta  base ,  w h i l e  th e  o t h e r  two s u r v e y s  have a n a ly s e d  more 

t h o r o u g h l y  th e  l i t t e r  f rom s p e c i f i c  l o c a t i o n s .  The s u rv e y s

i n d i c a t e  t h a t  b e e r ,  c i d e r  and c a r b o n a te d  s o f t  d r i n k s  

c o n t a i n e r s  c o n s t i t u t e  ab ou t  27 p e r  c e n t  o f  th e  t o t a l  volume

and 29 p e r  c e n t  o f  th e  t o t a l  w e ig h t  o f  l i t t e r e d  m a t e r i a l  and 

abou t  11 pe r  c e n t  o f  t h e  t o t a l  number o f  i t e m s  l i t t e r e d .

A n a l y s i s  o f  th e  d i f f e r e n t  t y p e s  o f  be ve rage  

c o n t a i n e r s  found  i n  th e  s u r v e y s  i n d i c a t e s  t h a t  n o n - r e t u r n a b l e  

b o t t l e s  and cans a re  l i k e l y  t o  be l i t t e r e d  more f r e q u e n t l y  

th a n  a re  r e t u r n a b l e  b o t t l e s .
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I t  i s  a p p a r e n t ,  f rom p u b l i c  o p i n i o n  s u r v e y s  and 

s ta t e m e n ts  by a u t h o r i t i e s  engaged i n  l i t t e r  c o n t r o l ,  t h a t  

t h e r e  i s  c o n s i d e r a b l e  co n c e rn  o v e r  t h e  a e s t h e t i c  im p a c ts  o f

l i t t e r e d  beve rage  c o n t a i n e r s ,  e s p e c i a l l y  th e  v i s u a l  im p a c ts  

o f  b r i g h t  cans and i n j u r i e s  from b ro ke n  g l a s s .  Thus i t  i s  

n e c e s s a ry  t o  p e r f o r m  a c o m p a r a t i v e  e v a l u a t i o n  o f  t h e  

( p o s s i b l y  more s e r i o u s )  i n j u r y  im p a c ts  o f  b roken  r e t u r n a b l e  

and n o n - r e t u r n a b l e  g la s s  b o t t l e s  and t h e  v i s u a l  im p a c ts  o f  

t h e  p r o b a b l y  g r e a t e r  amount o f  l i t t e r e d  cans .  Data

c o n s t r a i n t s  p r e v e n te d  t h e  d e t e r m i n a t i o n  o f  a m o ne ta ry  

v a l u a t i o n  o f  t h e s e  a e s t h e t i c  im p a c ts  o f  l i t t e r e d  beve rage

c o n t a i n e r s  and t h i s  r e p r e s e n t s  an i m p o r t a n t  gap i n  th e  

a v a i l a b l e  i n f o r m a t i o n  on t h i s  s u b j e c t .  S e c t i o n  6 .3  o u t l i n e d

a m e thodo logy  t h a t  c o u ld  be used t o  o b t a i n  an economic  

v a l u a t i o n  o f  t h e s e  im p a c t s ,  a l t h o u g h  i t  i s  no ted  t h a t  

c o n s i d e r a b l e  re s o u r c e s  wou ld  be r e q u i r e d  f o r  th e  p e r fo rm a n c e  

o f  s u f f i c i e n t  i n - d e p t h  consumer s u r v e y s  r e l a t i n g  to  a 

r e p r e s e n t a t i v e  sample o f  l i t t e r e d  s i t e s .

S e c t i o n  6 .4  h i g h l i g h t s  th e  c u r r e n t  l a c k  o f  

com prehen s ive  d a ta  on t h e  f i n a n c i a l  e x p e n d i t u r e s  o f  th e  

v a r i o u s  b o d ie s  engaged i n  l i t t e r  c o n t r o l ,  p a r t i c u l a r l y  f o r

th o s e  e x p e n d i t u r e s  i n c u r r e d  f o r  t h e  c o n t r o l  o f  'man-made'  

l i t t e r  ( i . e . ,  l i t t e r  d i s c a r d e d  by humans o r  r e s u l t i n g  from

human a c t i v i t y ) .  The a v a i l a b l e  i n f o r m a t i o n  s u g g e s ts  t h a t  th e  

t o t a l  c o s t s  o f  c o n t r o l l i n g  and c o l l e c t i n g  l i t t e r  were 

a p p r o x im a t e l y  £ l l 3 m  i n  1 9 77 -78  (1977 p r i c e s ) .  I t  i s  

t e n t a t i v e l y  e s t im a t e d  t h a t  t h e  c o s t s  a t t r i b u t a b l e  t o  the
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c o n t r o l  o f  'man-made ' l i t t e r  were o f  th e  o r d e r  o f  £50m in

1977-78  (1977 p r i c e s ) .  I t  i s  t h e  o p i n i o n  o f  t h e  a u t h o r i t i e s  

engaged i n  l i t t e r  c o n t r o l  t h a t  t h e s e  c o s t s  have been r i s i n g

i n  r e c e n t  y e a rs  and t h a t  t h e r e  i s  i n c r e a s i n g  p u b l i c  c o n c e rn  

o v e r  t h e  im p a c ts  o f  l i t t e r .  The l i t t e r  c o n t r o l  c o s t s

a t t r i b u t a b l e  t o  c a r b o n a te d  beve rage  c o n t a i n e r s  a re  e s t im a t e d  

t o  be between £5-13m p e r  annum (1977 p r i c e s ) .  The u n i t

e x t e r n a l  l i t t e r  c o n t r o l  c o s t s  f o r  t h e  i n d i v i d u a l  c o n t a i n e r s  

a re  e s t im a t e d  t o  be be tween 0 . 0 6 - 0 . 2  pence p e r  r e t u r n a b l e

b o t t l e ,  0 . 1 2 - 0 . 3  pence p e r  n o n - r e t u r n a b l e  b o t t l e  and 0 . 1 4 - 0 . 4  

pence p e r  m e ta l  can .  However,  t h e s e  e s t im a t e s  a re  s u b j e c t  to  

c o n s i d e r a b l e  u n c e r t a i n t y  on a c c o u n t  o f  t h e  l i m i t a t i o n s  o f  th e  

a v a i l a b l e  d a t a .  C o n s e q u e n t l y ,  ra n g e s  o f  p o s s i b l e  v a l u e s ,

r a t h e r  th a n  a p r e c i s e  f i g u r e ,  have been p r e s e n te d  h e r e .

I t  i s  c o n s id e r e d  t h a t  t h e  amount o f  l i t t e r e d

be ve rage  c o n t a i n e r s  w i l l  r i s e  un de r  th e  'No a c t i o n '  s c e n a r i o  

I I ,  p r i n c i p a l l y  on a c c o u n t  o f  t h e  p r e d i c t e d  g ro w th  i n  th e

s a le  o f  c a r b o n a te d  beve rages  i n  n o n - r e t u r n a b l e  c o n t a i n e r s .

Fo r  s i m i l a r  r e a s o n s ,  t h e  l e v e l  o f  l i t t e r e d  beve rage

c o n t a i n e r s  i s  e x p e c te d  t o  r i s e  under  t h e  c o m p l e t e l y  

n o n - r e t u r n a b l e  s i t u a t i o n  o f  s c e n a r i o  I I I .  I n c r e a s e s  i n  the

m a rk e t  sha re  and measures t o  f a c i l i t a t e  and r a i s e  th e  r e t u r n  

-  o r  t r i p p a g e  -  o f  b o t t l e s  c o u ld  r e s u l t  i n  a r e d u c t i o n  i n  the

amount o f  b o t t l e s  and cans p r e s e n t  i n  l i t t e r .  T h e r e f o r e ,  i t  

i s  e x p e c te d  t h a t  t h e  amount o f  c a r b o n a te d  be ve ra ge  c o n t a i n e r  

l i t t e r  wou ld  f a l l  unde r  s c e n a r i o s  V, V I I ,  V I I I ,  and IX ,  

e s p e c i a l l y  under  t h e  p o s t - m a n d a to r y  d e p o s i t  s c e n a r i o  V I I .
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CHAPTER 7 

POLLUTION EMISSIONS

I n t r o d u c t io n

T h is  c h a p t e r  c o n s id e r s  t h e  p o l l u t i o n  im p a c ts  o f  th e  

a l t e r n a t i v e  c o n t a i n e r  s y s te m s ,  i n  t h e  fo rm  o f  t h e  e m is s io n s  

o f  a i r  and w a te r  p o l l u t a n t s  and t h e  g e n e r a t i o n  o f  i n d u s t r i a l  

s o l i d  w a s te s .

-  S e c t i o n  7 . 1 .  d e f i n e s  t h e  scope and n a t u r e  o f  th e  

e x t e r n a l  c o s t s  o f  th e  a l t e r n a t i v e  beverage  
c o n t a i n e r  s y s te m s '  p o l l u t i o n  e m is s io n s  and 

i d e n t i f i e s  t h e  i d e a l  o b j e c t i v e  f o r  t h e  e v a l u a t i o n  
o f  t h e s e  e x t e r n a l  c o s t s .

-  S e c t i o n  7 .2  f i r s t  o u t l i n e s  a p roposed  ' b e s t  
a v a i l a b l e '  m e thodo logy  f o r  e v a l u a t i n g  th e s e  

e x t e r n a l  c o s t s .  There a re  a number o f  p r a c t i c a l  
c o n s t r a i n t s  w h ich  p r e v e n t  t h e  ach ie v e m e n t  o f  th e  
i d e a l  o b j e c t i v e  and p r e c lu d e d  th e  p e r fo rm a n c e  o f  
a l l  t h e  s ta g e s  i d e n t i f i e d  i n  t h i s  m e th o d o lo g y .  As 
a r e s u l t ,  t h e  a n a l y s i s  i n  t h i s  t h e s i s  had t o  be 
l i m i t e d  t o  t h e  f i r s t  s ta g e  -  c a l c u l a t i o n  o f  t h e  
p o l l u t i o n  e m is s io n s  g e n e r a te d  by t h e  beve rage  

c o n t a i n e r  s y s te m s .  S e c t i o n  7 .2  th e n  o u t l i n e s  t h i s  

' b e s t  p r a c t i c a b l e '  m e tho d o lo g y  t h a t  was adop ted  

f o r  t h i s  a n a l y s i s .

-  S e c t i o n  7 .3  r e v ie w s  th e  c u r r e n t l y  a v a i l a b l e  d a t a .  
No p o l l u t i o n  e m is s io n s  s tu d y  has y e t  been 

u n d e r ta k e n  f o r  t h e  U.K. beve ra ge  c o n t a i n e r  

sy s te m s .  C o n s e q u e n t l y ,  o v e rs e a s  s t u d i e s  had t o  be 

used as t h e  p r i n c i p a l  s o u rc e  o f  q u a n t i t a t i v e  d a ta  
f o r  t h i s  s e c t i o n .  However,  i t  i s  acknow ledged  
t h a t  t h e s e  o v e rs e a s  s t u d i e s  do have c e r t a i n  
l i m i t a t i o n s  and may n o t  p r o v i d e  d e f i n i t i v e  r e s u l t s  
f o r  th e  U.K.

-  T h e r e f o r e ,  i n  s e c t i o n  7 . 4 ,  t h e s e  o v e r s e a s '  s t u d i e s  

a re  c r i t i c a l l y  a n a ly s e d  i n  o r d e r  t o  i d e n t i f y  t h e i r
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l i m i t a t i o n s  and t o  i n d i c a t e  i n  what way th e y  a re  
n o t  a p p l i c a b l e  t o  th e  s p e c i f i c  s i t u a t i o n  i n  th e  

U .K . The d a ta  f rom one o f  th e  o v e rs e a s '  s t u d i e s  
a re  a c c o r d i n g l y  a d ju s t e d  t o  a l l o w  f o r  th e  m a jo r  

d i f f e r e n c e s  between th e  c o n t a i n e r  systems a n a ly s e d  

i n  t h i s  s tu d y  and th e  U .K .  s i t u a t i o n .

-  S e c t i o n  7 .5  p r e s e n ts  e s t im a t e s  o f  th e  l e v e l s  o f  
p o l l u t a n t s  g e n e ra te d  by th e  beverage  c o n t a i n e r  

sys tems under  th e  d i f f e r e n t  s c e n a r i o s .

7 .1  The e x t e r n a l  c o s t s  o f  t h e  p o l l u t i o n  e m is s io n s  f rom
th e  beverage c o n t a i n e r  systems

The e x t e r n a l  c o s t s  o f  t h i s  a s p e c t  a re  r e p r e s e n t e d  by 

th e  e n v i r o n m e n ta l  damages r e s u l t i n g  from th e  r e s i d u a l  

p o l l u t i o n  e m is s io n s  o f  th e  beverage  c o n t a i n e r  sys te m s .  Where 

th e  r e s i d u a l  p o l l u t i o n  e m is s io n s  a re  th e  f i r m s '  e m is s io n s  t o  

th e  e n v i r o n m e n t  o c c u r r i n g  a f t e r  t h e i r  t r e a t m e n t  by any 

p o l l u t i o n  c o n t r o l  measures c u r r e n t l y  adopted  by th e s e  f i r m s .

The i d e a l  o b j e c t i v e  i n  e s t i m a t i n g  th e s e  e x t e r n a l  

c o s t s  i s  t o  e v a lu a t e  th e  e n v i r o n m e n t a l  damages caused by 

th e s e  r e s i d u a l  p o l l u t i o n  e m is s io n s .  T h is  e v a l u a t i o n  s h o u ld  

i n d i c a t e  th e  s i g n i f i c a n c e  o f  th e  o v e r a l l  l e v e l  o f  the se  

e x t e r n a l  c o s t s  and a l s o  th e  r e l a t i v e  l e v e l s  o f  th e s e  e x t e r n a l  

c o s t s  g e n e ra te d  by th e  a l t e r n a t i v e  beverage  c o n t a i n e r  sys te m s .

F ig u r e  7 ,1  i l l u s t r a t e s  t h e  v a r i o u s  p ro ce ss  s ta g e s  o f  

t h e  a l t e r n a t i v e  beverage c o n t a i n e r  sys tem s .

On a c c o u n t  o f  t h e  r e t u r n  and wash ing  o f  t h e  b o t t l e s ,  

t h e  r e t u r n a b l e  system g e n e ra te s  more p o l l u t i o n  a t  th e  f i l l i n g  

and d i s t r i b u t i o n  s t a g e s .  However,  i f  t h e  b o t t l e  i s  r e t u r n e d  

f o r  r e - u s e  a s u f f i c i e n t  number o f  t i m e s ,  then  l e s s  raw 

m a t e r i a l s  w i l l  be r e q u i r e d  f o r  t h e  m a n u fa c tu re  o f  new

-  288 -



11

S 2 2

I  3 <8 
l i e

I I Î
II II II

- 289 -



c o n t a i n e r s  under  t h i s  sys tem th a n  un de r  th e  n o n - r e t u r n a b l e  

sys tem s wh ich  may t h e r e f o r e  g e n e r a te  more p o l l u t i o n  f ro m  th e  

e x t r a c t i o n  and p r o c e s s in g  o f  t h e  raw m a t e r i a l s  and t h e i r  

m a n u fa c tu r e  i n t o  c o n t a i n e r s .  M o re o v e r ,  t h e  a l t e r n a t i v e  

c o n t a i n e r  sys tems i n v o l v e  d i f f e r e n t  m a t e r i a l s  and v a r i o u s  

i n d u s t r i a l  p r o c e s s e s ,  and t h e  q u a n t i t y  and n a t u r e  o f  th e  

p o l l u t i o n  e m is s io n s  f rom  th e  v a r i o u s  p r o c e s s e s  can a l s o  

d i f f e r  c o n s i d e r a b l y .  T h e r e f o r e ,  when com p a r in g  th e  

a l t e r n a t i v e  beverage  c o n t a i n e r s ,  i t  i s  n e c e s s a r y  t o  e v a l u a t e  

th e  p o l l u t i o n  e m is s io n s  f rom  th e  t o t a l  sys tem  o f  d e l i v e r i n g  a 

c e r t a i n  q u a n t i t y  o f  beve rage  i n  each o f  t h e  c o n t a i n e r s  -

i . e . ,  t o  c o n s i d e r  a l l  t h e  s ta g e s  f rom  th e  e x t r a c t i o n  o f  th e  

raw m a t e r i a l s  t h r o u g h  t o  t h e  f i n a l  d i s p o s a l  o f  t h e  c o n t a i n e r  

-  and n o t  t o  a n a ly s e  j u s t  one o f  t h e  s ta g e s  o r  i n d u s t r i a l  

p r o c e s s e s .

7 .2  M e th o d o lo g ie s  f o r  e v a l u a t i n g  th e  p o l l u t i o n  im p a c ts
o f  t h e  beve rage  c o n t a i n e r  s y s te m s .

7 . 2 . 1  A p roposed  ' b e s t  a v a i l a b l e *  m e th o d o log y

A f u l l  e v a l u a t i o n  o f  t h e  im p a c ts  o f  t h e  b e ve ra ge  

c o n t a i n e r  s y s te m s '  p o l l u t i o n  e m is s io n  e n t a i l s  t h e  f o l l o w i n g  

f o u r  s e q u e n t i a l  s t a g e s ; -

( I )  C a l c u l a t i o n  o f  t h e  r e s i d u a l  p o l l u t i o n  
e m is s io n s  o f  t h e  a l t e r n a t i v e  beverage  

c o n t a i n e r  sys tem s .

( I I )  C o n v e rs io n  o f  th e  p o l l u t i o n  e m is s io n s  d a ta  
i n t o  te rm s  o f  t h e i r  im p a c ts  on a m b ien t  
e n v i r o n m e n t a l  q u a l i t y .

( I I I )  E s t i m a t i o n  o f  p h y s i c a l  measures f o r  th e  

damages r e s u l t i n g  f rom  th e s e  e n v i r o n m e n t a l  
q u a l i t y  changes .

( I V )  Mone ta ry  e v a l u a t i o n  o f  t h e s e  e n v i r o n m e n t a l  

damages.
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( I ) C a lc u la t io n  o f  the r e s id u a l  p o l l u t i o n  emissions

Data wou ld  f i r s t  be needed on th e  ene rgy  and raw

m a t e r i a l s  r e q u i r e m e n t s  o f  t h e  be ve ra ge  c o n t a i n e r  sys tem s i n

th e  U.K.  Some i n f o r m a t i o n  f o r  t h i s  c o u ld  be o b t a i n e d  f rom

Bous tead  and Hancock ( 1 9 8 1 ) .

The p o l l u t i o n  c o e f f i c i e n t s  f o r  each o f  t h e  p ro c e s s

s ta g e s  wou ld  th e n  have t o  be d e te r m in e d .  The d a ta  on t h e

p o l l u t i o n  c o e f f i c i e n t s  used i n  th e  US EPA (1 97 4 )  s tu d y  c o u ld

p e rhaps  be used f o r  t h i s ^ ^ ^ .  However,  th e s e  p o l l u t i o n

c o e f f i c i e n t s  were c o m p i le d  i n  1974 and a re  u n l i k e l y  t o

r e p r e s e n t  a c c u r a t e l y  t h e  c u r r e n t  U .K .  p o s i t i o n .

T h e r e f o r e ,  i t  i s  p r e f e r a b l e  t o  o b t a i n  U.K.  d a ta  f o r

th e  p o l l u t i o n  c o e f f i c i e n t s .  Such i n f o r m a t i o n  c o u ld  be
( 2 )

o b t a i n e d  by a d o p t i n g  t h e  f o l l o w i n g  p r o c e d u re  : -

( i )  I d e n t i f y  th e  p ro c e s s e s  i n  t h e  a l t e r n a t i v e
beve rage  c o n t a i n e r  sys tems -  [ f r o m  i n f o r m a t i o n  i n  

Bous tead and Hancock ( 1 9 8 1 ) ] ;
( i i )  E s t im a te  t h e  raw ( u n t r e a t e d )  p o l l u t i o n  lo a d  f rom 

each o f  th e s e  p ro c e s s e s ;

( i l l )  I d e n t i f y  t h e  p o l l u t i o n  c o n t r o l  t e c h n iq u e s  adop ted
a t  t h e s e  i n d u s t r i a l  p r o c e s s e s ;

( i v )  D e te rm in e  t h e  e f f i c i e n c y  o f  t h e s e  p o l l u t i o n  

c o n t r o l  t e c h n iq u e s ;  
and hence,

( v )  D e te rm in e  th e  ' r e s i d u a l '  p o l l u t i o n  e m is s io n  
c o e f f i c i e n t s  f o r  each o f  t h e s e  p r o c e s s e s .

(1 )  The US EPA S t u d y ' s  d a ta  on th e  p o l l u t i o n  c o e f f i c i e n t s  
f o r  th e  m a jo r  i n d u s t r i a l  p ro c e s s e s  i n  t h e  beve rage  
c o n t a i n e r  sys tems a re  d e t a i l e d  i n  F i s h e r  ( 1 9 7 9 ) .

(2 )  T h is  i s  th e  same p r o c e d u re  f o l l o w e d  by t h e  E n v i ro n m e n t  
D i r e c t o r a t e  o f  OECD i n  t h e i r  p o l l u t i o n  c o n t r o l  c o s t  
s t u d i e s  [s e e  OECD (1977 a ,  1 9 8 2 ) ] .
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The main p o s s i b l e  s o u rc e s  f o r  t h i s  i n f o r m a t i o n  

i n c l u d e :  th e  c u r r e n t  l i t e r a t u r e  on p o l l u t i o n  [ e . g . ,  t h e  

p o l l u t i o n  c o n t r o l  c o s t  s t u d i e s  p roduced  by OECD [OECD (1 97 3 ,  

1977a, 1977b, 1982, 1 9 8 3 a ) ] ;  c e n t r a l  gove rnm en t  a g e n c ie s  such  

as th e  Depar tm en t  o f  t h e  E n v i ro n m e n t  (DOE) and th e  C e n t r a l  

U n i t  on E n v i r o n m e n ta l  P o l l u t i o n  (CUEP); th e  i n d u s t r i e s  

c o n c e rn e d ;  t h e  v a r i o u s  b o d ie s  t h a t  a re  i d e n t i f i e d  i n  th e  

DOE'S r e g i s t e r  o f  r e s e a r c h  [DOE (1 97 7 a ,  1 9 7 7 b ) ]  as 

u n d e r t a k i n g  r e s e a r c h  i n  t h e  r e v l e v a n t  a r e a s ;  and t h e  r e p o r t s  

o f  p u b l i c  e n q u i r i e s  [s e e  DOE (1 968 ,  1 9 7 6 ) ] ,  a l t h o u g h  i t  

s h o u ld  be n o te d  t h a t  t h e s e  p u b l i c  e n q u i r i e s  r e l a t e  o n l y  t o  

p roposed  p la n s  f o r  new p l a n t s  w h ich  may n o t  be r e p r e s e n t i v e  

o f  th e  a c t u a l  p r a c t i c e  o f  t h e  p l a n t s  c u r r e n t l y  i n  o p e r a t i o n .

An a d d i t i o n a l  and a l t e r n a t i v e  method m ig h t  be used 

f o r  w a te r  p o l l u t i o n .  T h is  i s  based on th e  e f f l u e n t  c h a rg e s  

p a id  by i n d u s t r i a l  f i r m s  t o  th e  Water A u t h o r i t i e s ,  wh ich  

c o u ld  y i e l d  d a ta  on t h e  q u a n t i t y  and c o m p o s i t i o n  o f  t h e  

e f f l u e n t  d i s c h a r g e d  by a f i r m .

( I I )  E s t i m a t i o n  o f  t h e  im p a c ts  on a m b ie n t  e n v i r o n m e n t a l  
q u a l i t y .

The p o l l u t i o n  e m is s io n s  d a ta  wou ld  th e n  have t o  be 

c o n v e r te d  i n t o  te rm s  o f  t h e  r e s u l t i n g  changes i n  a m b ien t  

e n v i r o n m e n t a l  q u a l i t y .  T h is  m ig h t  be a c h ie v e d  by m e a s u r in g  

th e  c o n c e n t r a t i o n s  o f  t h e  p o l l u t a n t s  i n  t h e  r e l e v a n t  a rea  

s u r r o u n d in g  t h e  p l a n t .  A l t e r n a t i v e l y ,  d i s p e r s i o n  m o d e l l i n g  

t e c h n iq u e s  m ig h t  be used.

I n f o r m a t i o n  s h o u ld  a l s o  be s u p p l i e d  on th e  

m e t e o r o l o g i c a l  and h y d r o l o g i c a l  c o n d i t i o n s  a t  th e  p l a n t  and 

th e  im p o r ta n c e  o f  t h e  e n v i r o n m e n t a l  q u a l i t y  o f  th e  a re as
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s u r r o u n d in g  th e  p l a n t .  T h is  l a t t e r  a s p e c t  depends upon:  

w h e the r  th e s e  a reas  a re  used f o r  i n d u s t r i a l ,  c o m m e rc ia l ,  

r e s i d e n t i a l  o r  r e c r e a t i o n a l  p u rp o s e s ;  t h e  s i z e  o f  t h e  human 

and w i l d l i f e  p o p u l a t i o n s  l i k e l y  t o  be a f f e c t e d  by t h e  

p o l l u t i o n ;  th e  n a t u r e  and s e r io u s n e s s  o f  t h e s e  c a s e s ;  and th e  

o p i n i o n  o f  th e  p o l l u t i o n  c o n t r o l  a u t h o r i t i e s  on th e  

im p o r ta n c e  o f  t h i s  p o l l u t i o n .  T h is  i n f o r m a t i o n  c o u ld  be 

u s e f u l  i n  a s s i s t i n g  th e  s e l e c t i o n  o f  v a lu e s  t h a t  were 

a p p r o p r i a t e  f o r  t h e s e  c o n d i t i o n s  i n  t h e  f u r t h e r  s ta g e s  I I I  

and IV .  F u r th e r m o r e ,  t h i s  i n f o r m a t i o n  c o u ld  g i v e  an 

i n d i c a t i o n  o f  t h e  s i g n i f i c a n c e  o f  t h e  p o l l u t i o n  i m p a c t s .

T h is  w ou ld  be p a r t i c u l a r l y  v a l u a b l e  f o r  t h o s e  cases  where i t  

i s  n o t  p o s s i b l e  t o  d e te r m in e  a c c u r a t e l y  s p e c i f i c  a m b ie n t  

c o n c e n t r a t i o n  l e v e l s  and d e r i v e  p h y s i c a l  and m one ta ry  

measures f o r  t h e  p o l l u t i o n  damage.

( I I I )  E s t i m a t i o n  o f  p h y s i c a l  measures f o r  t h e  e n v i r o n m e n t a l
damages.

D ose - re sp o n se  r e l a t i o n s h i p s  c o u ld  be used t o  c o n v e r t  

t h e  am b ien t  c o n c e n t r a t i o n  l e v e l s  f o r  some p o l l u t a n t s  i n t o  

te rm s  o f  p h y s i c a l  measures ,  such as m o r t a l i t y  and m o r b i d i t y  

im p a c t s ,  c o r r o s i o n  and c ro p  damage. The OECD r e p o r t  [OECD 

( 1 9 8 3 b ) ]  g i v e s  an e x t e n s i v e  s u rv e y  o f  d o s e - r e s p o n s e  

r e l a t i o n s h i p s .

( I V )  M one ta ry  e v a l u a t i o n  o f  t h e  e n v i r o n m e n t a l  damages.

Some o f  th e s e  p h y s i c a l  measures c o u ld  be c o n v e r t e d

i n t o  m oneta ry  te rm s  by u s in g  m o ne ta ry  v a lu e s  f o r  t h e s e  i t e m s ,  

such as th e  v a lu e  o f  human l i f e ,  w h ich  a re  s u rv e y e d  i n  OECD 

( 1 9 8 3 b ) .  In  o t h e r  c a s e s ,  t h e  r e s u l t s  f rom  consumer s u r v e y s
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c o u ld  be used to  e v a lu a te  such a s p e c ts  as the  a e s t h e t i c  

im p a c ts  o f  e n v i r o n m e n t a l  q u a l i t y  changes ( e . g .  reduced 

v i s i b i l i t y  ) ^ .

The e v a l u a t i o n  would  be more c o m p l i c a t e d  where,  as 

f r e q u e n t l y  o c c u rs  i n  p r a c t i c e ,  a f i r m  d is c h a r g e s  i t s  e f f l u e n t  

t o  a m u n i c i p a l  t r e a t m e n t  p l a n t ,  f o r  wh ich  i t  pays a c h a rg e .  

A c c o rd in g  t o  t h e  w a te r  a u t h o r i t i e s ,  th e s e  e f f l u e n t  cha rges  

a p p r o x im a t e l y  c o v e r  the  t r e a t m e n t  c o s t s  so t h a t  th e  f i n a n c i a l  

c o s t s  o f  m u n i c i p a l  t r e a t m e n t  p l a n t s  a re  n o t  ' e x t e r n a l '  

c o s t s .  In  such case s ,  th e  e x t e r n a l  c o s t s  a re  r e p r e s e n te d  by 

a p o r t i o n  o f  t h e  t o t a l  e n v i r o n m e n t a l  damages due t o  th e  

r e s i d u a l  e f f l u e n t  from th e  t r e a t m e n t  p l a n t .  The p ro c e d u re  

o u t l i n e d  above c o u ld  be used t o  e v a l u a t e  th e s e  t o t a l  damages, 

w h ich  would  then  have t o  be a p p o r t i o n e d  between th e  v a r i o u s  

p o l l u t e r s .  T h is  may be d i f f i c u l t .  A l t e r n a t i v e l y ,  an 

i n d i c a t i o n  o f  the  s i g n i f i c a n c e  o f  an i n d u s t r y ' s  e f f l u e n t  

c o u ld  be o b t a in e d  by r e p o r t i n g  th e  w a te r  a u t h o r i t i e s '  o p i n i o n  

on w he the r  an i n d u s t r y ' s  e f f l u e n t  o r  any changes i n  i t s  

e f f l u e n t  wou ld  c r e a t e  s i g n i f i c a n t  p ro b le m s .

7 . 2 . 2  P r a c t i c a l  c o n s t r a i n t s

However, th e  e s t i m a t i o n  o f  th e s e  e x t e r n a l  c o s t s  

p r e s e n t s  a number o f  p r a c t i c a l  p ro b le m s .

F i r s t ,  t h e  a l t e r n a t i v e  beverage  c o n t a i n e r  sys tem s 

c o v e r  a w ide range o f  i n d u s t r i a l  p rocesse s  and t h e r e  a re  a 

l a r g e  number o f  f i r m s  engaged i n  th e s e  p r o c e s s e s .

( 3 )  The OECD r e p o r t  [OECD (1 9 8 3 b ) ]  a l s o  re v ie w s  th e  r e s u l t s  
o f  r e c e n t  ' b i d d i n g  game' e v a l u a t i o n s  o f  im p a i r e d  
v i s i b i l i t y .
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Second, t h e  p o l l u t i o n  e m is s io n s  f rom  f i r m s  i n  t h e  

same i n d u s t r y  can v a r y  on a c c o u n t  o f  t h e  d i f f e r e n t  p r o d u c t i o n  

and p o l l u t i o n  c o n t r o l  t e c h n iq u e s  employed by t h e  i n d i v i d u a l  

f i r m s .

T h i r d ,  t h e  e f f i c i e n c y  o f  t h e  p o l l u t i o n  c o n t r o l s  can 

v a r y  between d i f f e r e n t  t im e  p e r i o d s  ( e . g . ,  due t o  p l a n t  

breakdowns and o p e r a t i o n a l  p r o b le m s ) .

F o u r t h ,  t h e  c o n v e r s io n  o f  any p o l l u t i o n  e m is s io n s  

i n t o  te rm s  o f  t h e  more r e l e v a n t  c o n c e n t r a t i o n  l e v e l s  i n  t h e  

e n v i ro n m e n t  i s  c o m p l i c a t e d  by t h e  numerous d e t e r m in i n g  

f a c t o r s  wh ich  i n c l u d e :  th e  t o t a l  q u a n t i t y  o f  p o l l u t a n t s  

e m i t t e d  o v e r  a p e r i o d ;  th e  manner i n  w h ic h  th e s e  p o l l u t a n t s  

a re  e m i t t e d  ( e . g . ,  t h e  h e i g h t  o f  t h e  c h im n e y ) ;  and th e  l o c a l  

h y d r o l o g i c a l  and m e t e o r o l o g i c a l  c o n d i t i o n s .  These f a c t o r s ,  

e s p e c i a l l y  t h e  l a t t e r ,  can v a r y  f ro m  p la c e  t o  p la c e  and o v e r  

d i f f e r e n t  t im e  p e r i o d s .  A t  p r e s e n t ,  measurements  o f  a m b ien t  

c o n c e n t r a t i o n  l e v e l s  a re  o n l y  made f o r  a l i m i t e d  number o f  

p o l l u t a n t s  ( e . g . ,  SOg) on a c c o u n t  o f  h ig h  m o n i t o r i n g  

c o s t s .  T h is  l i m i t s  t h e  f e a s i b i l i t y  o f  o b t a i n i n g  d a ta  on th e  

am b ien t  c o n c e n t r a t i o n  l e v e l s  i n  t h e  a re a s  a round t h e  v a r i o u s  

f a c t o r i e s .  Freeman (1979 a)  a l s o  q u e s t i o n s  t h e  a c c u ra c y  o f  

th e  e s t im a t e s  f o r  am b ien t  c o n c e n t r a t i o n  l e v e l s  d e r i v e d  f rom 

th e  p r e s e n t  d i s p e r s i o n  m ode ls .

F i f t h ,  t h e r e  i s  c o n s i d e r a b l e  c o n t r o v e r s y  and a l a c k  

o f  d e f i n i t i v e  e v id e n c e  on t h e  im p a c ts  o f  s p e c i f i c  p o l l u t a n t s  

on humans, p l a n t  and w i l d  l i f e  [See OECD ( 1 9 8 3 b ) ] .  M o re o v e r ,  

th e  im p a c ts  o f  a p o l l u t a n t  can a l s o  be a l t e r e d  by i t s  

i n t e r a c t i o n  w i t h  o t h e r  p o l l u t a n t s  p r e s e n t  i n  t h e  e n v i r o n m e n t .
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The damages from the  p o l l u t a n t s  w i l l  t h e r e f o r e  v a r y  from 

p la c e  t o  p la c e  depend ing  upon:  what o t h e r  p o l l u t a n t s  a re  

p r e s e n t  i n  the  l o c a l  e n v i ro n m e n t ;  th e  a m b ien t  c o n c e n t r a t i o n  

l e v e l s  o f  th e s e  p o l l u t a n t s ;  th e  use t o  wh ich  t h e  l o c a l  

e n v i ro n m e n t  i s  p u t ;  and th e  s i z e  o f  th e  human and w i l d  l i f e  

p o p u l a t i o n s  a f f e c t e d  by th e  p o l l u t a n t s .

C o n s e q u e n t l y ,  i n  th e  s e l e c t i o n  o f  th e  d o se - re s p o n s e  

r e l a t i o n s h i p s  t o  be a d o p te d ,  c a re  wou ld  have t o  be e x e r c i s e d  

t o  ensure  t h a t  th e y  were as a p p r o p r i a t e  as p o s s i b l e  f o r  th e  

p a r t i c u l a r  s i t u a t i o n s  under  r e v ie w .

F i n a l l y ,  t h e r e  i s  a l s o  c o n s i d e r a b l e  c o n t r o v e r s y  ove r  

th e  m one ta ry  v a l u a t i o n s  f o r  p o l l u t i o n  damage g iv e n  by th e  

v a r i o u s  s t u d i e s  [see  OECD ( 1 9 8 3 b ) ] .

These p r a c t i c a l  c o n s t r a i n t s ,  a lo n g  w i t h  th e  

im p o r ta n c e  a t t a c h e d  t o  th e  s u b j e c t  under  r e v ie w  (and hence 

th e  r e s o u r c e s  t h a t  c o u ld  be a l l o c a t e d  t o  a c q u i r e  th e  

a d d i t i o n a l  d a ta  i d e a l l y  r e q u i r e d ) ,  d e te rm in e  n o t  o n l y  the  

de p th  and e x t e n t  t o  wh ich  i t  i s  p o s s i b l e  t o  f o l l o w  th r o u g h  

th e  s ta g e s  o f  th e  m e thodo logy  o u t l i n e d  i n  S e c t i o n  7 . 2 . 1 ,  b u t  

a l s o  th e  a c c u ra c y  o f  t h e  m one ta ry  e v a l u a t i o n s  t h a t  c o u ld  be 

g e n e r a t e d .

7 . 2 . 3  The ' b e s t  p r a c t i c a b l e *  m e thodo logy  a p p l i e d  

7 . 2 . 3 ( i )  Data c o n s t r a i n t s

U.K.  Data were n o t  a v a i l a b l e  on n e i t h e r  th e  

p o l l u t i o n  e m is s io n  l e v e l s  from th e  l a r g e  number o f  p l a n t s  

i n v o l v e d  i n  th e  U.K . beverage c o n t a i n e r  sys tems n o r  th e  

a m b ien t  c o n c e n t r a t i o n  l e v e l s  o f  th e  p o l l u t a n t s  i n  t h e  a rea s  

s u r r o u n d in g  the se  p l a n t s .  S i m i l a r l y ,  i n f o r m a t i o n  was n o t
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r e a d i l y  a v a i l a b l e  on r e l e v a n t  c h a r a c t e r i s t i c s  o f  th e s e  a reas  

( e . g .  m e t e o r o l o g i c a l  c o n d i t i o n s ,  s i z e  o f  t h e  human and 

w i l d l i f e  p o p u l a t i o n s  a f f e c t e d  by th e  p o l l u t i o n ,  e t c .  -  See 

S e c t i o n  7 . 2 . 1 . ) .

7 . 2 . 3 ( i i )  The scope o f  t h i s  a n a l y s i s

T h is  t h e s i s  c o v e rs  t h e  f i r s t  s ta g e  o f  th e  e v a l u a t i o n  

-  e s t i m a t i o n  o f  the  r e s i d u a l  p o l l u t i o n  e m is s io n s  o f  the  

a l t e r n a t i v e  beverage  c o n t a i n e r  sys te m s .  Data c o n s t r a i n t s  

p r e v e n te d  th e  p e r fo rm an ce  o f  th e  f u r t h e r  s ta g e s  o u t l i n e d  i n  

S e c t i o n  7 . 2 . 1 .  M o reo ve r ,  e a r l i e r  beve rage  c o n t a i n e r  s t u d i e s  

[ e . g .  OECD ( 1 9 7 8 ) ]  had su g ges ted  t h a t  th e  a i r  and w a te r  

p o l l u t i o n  im p a c ts  o f  t h e  beverage  c o n t a i n e r s  were a 

r e l a t i v e l y  m ino r  a s p e c t  o f  th e  r e t u r n a b l e  vs n o n - r e t u r n a b l e  

c o n t a i n e r  i s s u e .  T h is  i n d i c a t e d  t h a t  i t  was n o t  w o r t h w h i l e  

t o  a l l o c a t e  th e  c o n s i d e r a b l e  r e s e a r c h  needed t o  o b t a i n  the  

e x t e n s i v e  and s i t e - s p e c i f i c  i n f o r m a t i o n  r e q u i r e d  t o  p e r fo r m  

th e  f u r t h e r  s ta g e s .

7 . 2 . 3 ( i i i )  L i m i t a t i o n s  o f  t h i s  a n a l y s i s

The a n a l y s i s  had t o  be based on d a ta  f rom two 

o ve rse a s  s t u d i e s  [US EPA ( 1 9 7 4 ) ,  B a s le r  and Hofman ( 1 9 7 4 ) ]  

s i n c e  com prehens ive  U .K .  d a ta  was n o t  a v a i l a b l e .  However,  

th e  ove rseas  d a ta  may n o t  be d i r e c t l y  a p p l i c a b l e  t o  th e  

s p e c i f i c  s i t u a t i o n  i n  t h e  U .K .  T h e r e f o r e ,  t h e s e  l i m i t a t i o n s  

a re  i d e n t i f i e d  i n  S e c t i o n  7 . 4 ,  where th e se  ove rse a s  s t u d i e s  

a re  c r i t i c a l l y  a p p r a i s e d .  The d a ta  from one o f  t h e s e  s t u d i e s  

[US EPA ( 1 9 7 4 ) ]  a re  then  a d ju s t e d  t o  a l l o w  f o r  th e  m a jo r  

d i f f e r e n c e s  between th e  c o n t a i n e r  sys tems a n a ly s e d  i n  t h i s  

s tu d y  and th e  U.K.  s i t u a t i o n .
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I t  i s  acknow ledged t h a t  t h e s e  a d j u s t e d  f i g u r e s  a re  

s t i l l  s u b j e c t  t o  some l i m i t a t i o n s ,  p a r t i c u l a r l y  c o n c e r n in g  

t h e i r  b e in g  based upon US p o l l u t i o n  c o e f f i c i e n t s  t h a t  were 

d e r i v e d  i n  1974. S e c t i o n  7 . 2 . 1  examined how a c t u a l  d a ta  

c o u ld  be o b t a i n e d  on th e  p o l l u t i o n  e m is s io n s  g e n e ra te d  by th e  

c u r r e n t  beve rage  c o n t a i n e r  sys tems i n  th e  U .K .  Append ix  VI 

p r e s e n t s  two case s t u d i e s  t h a t  were u n d e r ta k e n  o f  two o f  th e  

p r o c e s s  s ta g e s  i n  th e  beve rage  c o n t a i n e r  s y s te m s .  These case 

s t u d i e s  e f f e c t i v e l y  h i g h l i g h t  t h e  p r a c t i c a l  p ro b le m s  o f  

a c q u i r i n g  a l l  t h e  a p p r o p r i a t e  d a ta  r e q u i r e d .  I n  th e  l i g h t  o f  

t h e s e  p r a c t i c a l  p r o b le m s ,  t h e  a d j u s t e d  f i g u r e s  r e p r e s e n t  th e  

b e s t  d a ta  t h a t  c o u ld  p r a c t i c a b l y  be o b t a i n e d  on p o l l u t i o n  

e m is s io n s  f rom  th e  a l t e r n a t i v e  be ve rage  c o n t a i n e r  s ys tem s .  

These p r a c t i c a l  p ro b le m s  may a l s o  e x p l a i n  why a p o l l u t i o n  

im p a c t  s tu d y  o f  t h e  beve rage  c o n t a i n e r  sys tem s has n o t  y e t  

been u n d e r ta k e n  f o r  th e  U .K .  and why o v e rs e a s *  s t u d i e s  a re  

t h e  o n l y  s o u rc e  o f  q u a n t i t a t i v e  d a ta  t h a t  i s  c u r r e n t l y  

a v a i l a b l e  on t h i s  s u b j e c t .

An i m p o r t a n t  l i m i t a t i o n  o f  t h e  p o l l u t i o n  e m is s io n s  

d a ta  i s  t h a t ,  on t h e i r  own, th e y  do n o t  i n d i c a t e  th e  

s i g n i f i c a n c e  o f  t h e  p o l l u t i o n  damage caused by th e  beve rage  

c o n t a i n e r  sys te m s .  T h is  l i m i t a t i o n  was p a r t i c u l a r l y  marked 

f o r  t h e  US EPA s t u d y ,  i n  wh ich  a l l  o f  t h e  s p e c i f i c  p o l l u t a n t  

e m is s io n s  have been added t o g e t h e r  on an e q u a l  b a s i s  t o  g i v e  

a g g re g a te  f i g u r e s  f o r  t h e  t o t a l  q u a n t i t y  ( i n  K g s . )  o f  a i r  and 

w a te r  p o l l u t a n t s .  However,  t h i s  summat ion p r o c e d u re  i s  n o t  

e n t i r e l y  s u i t a b l e  s in c e  i t  does n o t  t a k e  i n t o  a c c o u n t  

v a r i a t i o n s  i n  th e  r e l a t i v e  damage caused by t h e  d i f f e r e n t
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p o l l u t a n t s .  For  exam p le ,  more e n v i r o n m e n t a l  damage i s  caused 

by 1 kg .  o f  w a te rb o rn e  m ercu ry  e m is s io n s  th a n  by 1 kg .  o f  

suspended o r  d i s s o l v e d  s o l i d s .  The B a s l e r  and Hofman s tu d y  

has a t t e m p te d  t o  c o n v e r t  th e  q u a n t i t i e s  ( i n  k g s . )  o f  

p o l l u t a n t  e m is s io n s  i n t o  a more r e l e v a n t  measure o f  p o l l u t i o n  

damage by a s s i g n i n g  a w e ig h t  o f  1000  t o  t h e  e m is s io n s  o f  

w a te rb o rn e  m e rcu ry  and a w e ig h t  o f  one t o  t h e  o t h e r  w a te r  

p o l l u t a n t s  ( i . e . ,  BOD, suspended s o l i d s ,  e t c . )  and by u s in g  

th e  im m is s io n  s ta n d a r d s  f o r  each a i r  p o l l u t a n t  t o  w e ig h t  th e  

s p e c i f i c  a i r  p o l l u t a n t  e m is s io n s  a c c o r d in g  t o  t h e  f o l l o w i n g  

f o r m u la :

T o t a l  w e ig h te d  e m is s io n s  = e i

mgj[/m^

where e^ = e s t im a t e d  e m is s io n s  o f  p o l l u t a n t  i
i n  k g s .  p e r  1000  l i t r e s  o f  beve rage

mg^/m^ = p e r m i s s i b l e  s t a n d a r d  f o r  p o l l u t a n t  
i  measured i n  mg. p e r  c u b i c  m e t re .

These im m is s io n  s ta n d a r d s  a re  t h e  t a r g e t  a m b ie n t  

c o n c e n t r a t i o n  l e v e l s  f o r  t h e  p o l l u t a n t s .  I t  i s  t o  be 

ex p e c te d  t h a t  s t r i c t e r  s ta n d a r d s  a re  s e t  f o r  p o l l u t a n t s  wh ich  

cause g r e a t e r  e n v i r o n m e n t a l  damage so t h a t  th e s e  s ta n d a r d s  

w i l l  g i v e  a b e t t e r ,  s u r r o g a t e  measure f o r  t h e  r e l a t i v e  

damages o f  t h e  v a r i o u s  p o l l u t a n t s .

Such u n i f o r m  p o l l u t i o n  s ta n d a r d s  a re  n o t  

s p e c i f i e d  i n  t h e  U . K . ,  where c o n t r o l s  a re  e x e r c i s e d  t h r o u g h  

th e  a p p l i c a t i o n  o f  b e s t  p r a c t i c a b l e  means i n  each l o c a l  

ca s e .  T h e r e f o r e ,  a c o m b in a t i o n  o f  v a r i o u s  o t h e r  c o u n t r i e s '  

a m b ien t  a i r  q u a l i t y  s ta n d a r d s  has been used t o  d e r i v e  th e
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'EPA a d j u s t e d ’ f i g u r e s  p re s e n te d  i n  S e c t i o n s  7 ,4  and 7 . 5 .  

Q u a l i t y  s t a n d a r d s  f o r  w a te r  p o l l u t a n t s  a re  n o t  so 

c o m p re h e n s iv e ly  documented.  D e s p i t e  an e x t e n s i v e  l i t e r a t u r e  

s e a r c h ^ ^ ) ,  i t  was n o t  p o s s i b l e  t o  d e te r m in e  r e l a t i v e  

s ta n d a r d s  t h a t  c o u ld  be used as w e ig h t s  f o r  t h e  w a te r  

p o l l u t i o n  d a t a .  C o n s e q u e n t l y ,  S e c t i o n s  7 .4  and 7 .5  j u s t  

p r e s e n t  th e  w a te r  p o l l u t i o n  and a l s o  i n d u s t r i a l  s o l i d  waste  

d a ta  i n  te rm s  o f  t h e i r  o r i g i n a l  u n i t s  ( e . g .  to n n e s  o f  

p o l l u t a n t s ) .

Ta b le  7 .1  p r e s e n t s  t h e  a m b ie n t  a i r  q u a l i t y  

s ta n d a r d s  used f o r  th e  c a l c u l a t i o n s  i n  t h i s  t h e s i s .  These 

r e l a t i v e  s ta n d a rd s  were d e r i v e d  on t h e  b a s i s  o f  t h e  s ta n d a r d s  

i n  th e  B a s le r  and Hofman s tu d y  [ B a s l e r  and Hofman ( 1 9 7 4 ) ] ,  

d a ta  g i v e n  i n  J a r r a u l t  (1 980 )  on t h e  a m b ie n t  a i r  q u a l i t y  

s t a n d a r d s  o f  t e n  c o u n t r i e s ,  and d i s c u s s i o n s  w i t h  e x p e r t s  i n  

th e  E n v i ro n m e n t  D i r e c t o r a t e  o f  t h e  OECD.

These i n t e r n a t i o n a l  s ta n d a r d s  a re  s u b j e c t  t o  some 

l i m i t a t i o n s .  They may n o t  be e n t i r e l y  a p p r o p r i a t e  w e ig h t s  

f o r  th e  p o l l u t i o n  e m is s s io n s  f rom  i n d u s t r i a l  p l a n t s  i n  th e  

U.K .  on a c c o u n t  o f  d i f f e r e n c e s  i n  t h e  f a c t o r s  d e t e r m i n i n g  th e  

r e l a t i v e  damage caused by s p e c i f i c  a i r  p o l l u t a n t s  ( e . g .  l o c a l  

e n v i r o n m e n t a l  c o n d i t i o n s ,  t y p e  o f  f l o r a  and fau na  i n  a f f e c t e d  

a r e a s ,  p resen ce  o f  o t h e r  p o l l u t a n t s ,  e t c . ) .  The s ta n d a r d s  

may a l s o  g i v e  an i m p e r f e c t  measure o f  r e l a t i v e  damages o f  a i r

( 4 )  The l i t e r a t u r e  re v ie w e d  i n c l u d e d :  Comm it tee  on Water
Q u a l i t y  C r i t e r i a  (1 9 68 ,  1 9 7 3 ) ,  US C o u n c i l  on 
E n v i r o n m e n ta l  Q u a l i t y  ( 1 9 7 9 ) ,  E n v i ro n m e n t  Agency ( 1 9 7 9 ) ,  
M i n i s t r y  o f  N a t i o n a l  H e a l t h  and W e l f a r e  ( 1 9 8 0 ) .
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Table 7 .1

Ambient  a i r  q u a l i t y  s t a n d a r d s  used f o r  c a l c u l a t i n g  th e  
w e ig h te d  a i r  p o l l u t i o n  e m is s io n s

P o l l u t a n t S ta n d a rd  (mg/m^) 

(maximum 24 ho u r  a v e ra g e )

P a r t i c u l a t e s 0.11
N i t r o g e n  o x id e s 0 .0 8
H yd roca rb ons 7 .9
Carbon monoxide 1.0
S u lp h u r  o x id e s 0.11
A ldehydes 0.1
O th e r  o r g a n i c s 0.1
Hydrogen s u lp h u r 0.02
Ammonia 0 .1 7
C h l o r i n e 0 .0 36
F l u o r i n e  compounds 0 .0 08
Lead 0 .0 00 8
M ercury 0 .0 00 3

S ou rce :  -  B a s le r  and Hoffman (1974 )
-  J a r r a u l t  (1980)
-  D i s c u s s io n s w i t h  e x p e r t s i n  t h e  E n v i ro n m e n t

D i r e c t o r a t e o f  t h e  OECD, P a r i s .

p o l l u t a n t s  t o  t h e  e x t e n t  t h a t  th e y  a re  i n f l u e n c e d  n o t  o n l y  by 

th e  e n v i r o n m e n t a l  damages b u t  a l s o  by i n d u s t r i e s *  aba tem en t  

c o s t s ,  and where th e  e f f e c t  o f  t h e s e  aba tem en t  c o s t s  v a r i e s  

between d i f f e r e n t  p o l l u t a n t s .  However,  i n  t h i s  r e s p e c t ,  i t  

s h o u ld  be n o te d  t h a t  t h e  s ta n d a r d s  i n  T a b le  7 .1  a re  a m b ie n t  

a i r  q u a l i t y  s t a n d a r d s  o r  t a r g e t s  r a t h e r  th a n  e m is s io n  

s ta n d a r d s  f o r  s p e c i f i c  i n d u s t r i e s ,  w h ich  s h o u ld  re du ce  t h e  

s i g n i f i c a n c e  o f  t h i s  i m p e r f e c t i o n .

Some a u t h o r s  have a t t e m p te d  t o  d e v e lo p  more a c c u r a t e  

i n d i c e s  o f  th e  damage caused by p o l l u t a n t s .  These s t u d i e s  

have been based on e i t h e r  t h e  p h y s i c a l  damage f u n c t i o n s  o f  

s p e c i f i c  p o l l u t a n t s  [ e . g . ,  see S c o t t i s h  Deve lopment 

D epar tm en t  ( 1 9 7 6 ) ]  o r  a d e l p h i - t y p e  a n a l y s i s  o f  e x p e r t s *
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o p i n i o n s  [ e . g . ,  see Dee ( 1 9 7 2 ) ,  Lowe and L e w is  ( 1 9 8 1 ) ] .  

However,  d e s p i t e  th e  e x p e n d i t u r e  o f  a c o n s i d e r a b l e  amount o f  

e f f o r t ,  t h e  f i n a l  i n d i c e s  were s t i l l  i m p e r f e c t  and 

a r b i t r a r y .  For  th e  pu rposes  o f  a s tu d y  o f  be ve ra ge  

c o n t a i n e r s ,  i t  i s  t h e r e f o r e  re a s o n a b le  t o  use th e  a m b ie n t  a i r  

q u a l i t y  s t a n d a r d s  shown i n  T a b le  7 .1  s i n c e  t h e y  r e p r e s e n t  th e  

b e s t  s u r r o g a t e  measure t h a t  i s  c u r r e n t l y  a v a i l a b l e  o f  th e  

r e l a t i v e  e n v i r o n m e n t a l  damage caused by t h e  v a r i o u s  

p o l l u t a n t s .

The use o f  t h e s e  s ta n d a r d s  as w e ig h t s  p ro d u c e s  a 

b e t t e r  measure o f  t h e  a l t e r n a t i v e  be ve rage  c o n t a i n e r  s y s te m s '  

r e l a t i v e  a i r  p o l l u t i o n  damage th a n  wou ld  be r e p r e s e n t e d  by 

th e  o r i g i n a l  u n w e ig h te d  q u a n t i t i e s  o f  a i r  p o l l u t i o n  e m is s i o n s .

However, t h e s e  w e ig h te d  measures f a i l  t o  g i v e  an 

i n d i c a t i o n  o f  th e  s i g n i f i c a n c e  o f  th e  o v e r a l l  a i r  p o l l u t i o n  

im p a c ts  o f  beverage  c o n t a i n e r  sys te m s .  These s ta n d a r d s  have 

l i m i t e d  u s e f u l n e s s  f o r  t h e  a g g r e g a t i o n  and c o m p a r is o n  o f  a i r  

p o l l u t i o n  im p a c ts  w i t h  o t h e r  i m p a c t s ,  such as waste  d i s p o s a l  

c o s t s .  A p r im e  b e n e f i t  o f  m one ta ry  v a l u a t i o n s  o f  

e n v i r o n m e n t a l  im p a c ts  i s  t h a t  t h e y  f a c i l i t a t e  such 

a g g r e g a t io n s  and c o m p a r is o n s .  T h e r e f o r e ,  i d e a l l y ,  a m o ne ta ry  

e v a l u a t i o n  s h o u ld  be made o f  t h e  be ve rage  c o n t a i n e r  s y s te m s '  

p o l l u t i o n  im p a c ts  by f o l l o w i n g  th r o u g h  t h e  f u r t h e r  S tages  I I  

t o  IV o f  t h e  m e thod o log y  d e ve lop e d  i n  S e c t i o n  7 . 2 . 1 .  An 

a l t e r n a t i v e ,  q u a l i t a t i v e  and l e s s  demanding ap proach  wou ld  be 

t o  supp lem en t  th e  w e ig h te d  a n d / o r  u n w e ig h te d  p o l l u t i o n  

e m is s io n s  d a ta  w i t h  i n f o r m a t i o n ,  o u t l i n e d  i n  S tage I I  o f  t h e
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' b e s t  a v a i l a b l e '  m e thodo logy  d e v e lo p e d  i n  S e c t i o n  7 . 2 . 1 ,  on 

th e  e n v i r o n m e n t a l  s i t u a t i o n  a t  th e  v a r i o u s  p l a n t s  i n v o l v e d  i n  

beverage  c o n t a i n e r  sys te m s .

The l a r g e  number o f  d i v e r s e  p l a n t s  i n v o l v e d  i n  th e  

a l t e r n a t i v e  beve rage  c o n t a i n e r  sys tem s and t h e  l i m i t e d  

r e s e a r c h  r e s o u r c e s  a v a i l a b l e  meant t h a t  i t  was n o t  

p r a c t i c a b l e  t o  a c q u i r e  even such q u a l i t a t i v e  i n f o r m a t i o n  f o r  

t h i s  t h e s i s ,  w h ich  had t o  be l i m i t e d  t o  r e p o r t i n g  some 

i n f o r m a t i o n  on th e  s i g n i f i c a n c e  o f  t h e  o v e r a l l  p o l l u t i o n  

im p a c t  o f  t h e  beverage  c o n t a i n e r  s y s te m s .

7 .3  Review o f  th e  a v a i l a b l e  d a ta

Two m a jo r  s t u d i e s  have been u n d e r ta k e n  o f  th e  

p o l l u t i o n  e m is s io n s  o f  t h e  a l t e r n a t i v e  be ve ra ge  c o n t a i n e r  

s y s te m s .  One s tu d y  was p e r fo rm e d  i n  S w i t z e r l a n d  by B a s le r  

and Hofman (1 9 74 )  and t h e  o t h e r  i n  t h e  U n i t e d  S t a t e s  by th e  

EPA [US EPA ( 1 9 7 4 ) ] .  The r e s u l t s  o f  t h e  US EPA s tu d y  a re  

shown i n  T a b le  7 .2  be lo w .  The EPA r e p o r t  a l s o  gave some 

d e t a i l e d  i n f o r m a t i o n  on th e  s p e c i f i c  p o l l u t a n t s  g e n e r a te d  by 

th e  a l t e r n a t i v e  beve rage  c o n t a i n e r  s y s te m s .  A summary o f  

t h i s  i n f o r m a t i o n  i s  p r e s e n te d  i n  A ppend ix  V.

The r e s u l t s  o f  th e  Swiss s tu d y  by B a s le r  and Hoffman 

(1 974 )  a re  shown i n  T a b le  7 . 3 .

The g e n e r a l  p i c t u r e  t h a t  emerges f rom  th e s e  s t u d i e s  

i s  t h a t  th e  r e t u r n a b l e  system g e n e r a te s  th e  l e a s t  a i r  

p o l l u t i o n  e m is s io n s  f o l l o w e d  by th e  b i m e t a l l i c  can and 

n o n - r e t u r n a b l e  b o t t l e  w i t h  t h e  a lu m in iu m  can sys tem 

g e n e r a t i n g  th e  most a i r  p o l l u t i o n .  Ta b le  7 . 2  shows t h a t ,  i n  . 

s p i t e  o f  th e  e x t r a  wash ing  r e q u i r e d  f o r  r e t u r n a b l e  b o t t l e s .
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Table 7 .3

A i r  and w a te r  p o l l u t i o n  f rom  3 c o n t a i n e r  sys tems 

f o r  1000  l i t r e s  o f  beve rage

POLLUTION
C o n t a in e r  System

A i r  p o l l u t i o n  

( K g s ) ( l )  Rank ing

Water P o l l u t i o n  

(Kgs)  R ank ing

R e tu r n a b le  b o t t l e
2 0 - t r i p 76 .1 ( 1 ) 0 .8 7 ( 1 )

N o n - r e t u r n a b l e  b o t t l e 145 .8 (3 ) 6 .0 5 ( 2 )

B i m e t a l l i c  Can 126.5 ( 2 ) 14 .88 (3 )

Source ; B a s le r  and Hofman (1974 )

(1 )  T h is  Swiss  s tu d y  has w e ig h te d  t h e  a i r  p o l l u t a n t
e m is s io n s  by th e  im m is s io n  s t a n d a r d s  f o r  each 
p o l l u t a n t  [ s e e  s e c t i o n  7 . 2 . 3  ( i i i )  o f  t e x t ] .

th e  r e t u r n a b l e  sys tem uses l e s s  w a te r  th a n  th e  n o n - r e t u r n a b l e  

b o t t l e  and b i m e t a l l i c  can s y s tem s .  However,  i n  te rm s  o f  th e  

more i m p o r t a n t  w a te r  p o l l u t a n t s  (BOD, suspended s o l i d s ,  

e t c . ) ,  t h e r e  appea rs  t o  be some d i s c r e p a n c y  between th e s e  

s t u d i e s '  r a n k in g  o f  th e  a l t e r n a t i v e  c o n t a i n e r  s y s tem s .  The 

Swiss s tu d y  shows t h a t  t h e  r e t u r n a b l e  b o t t l e  sys tem r e s u l t s  

i n  th e  l e a s t  w a te r  p o l l u t i o n  f o l l o w e d  by th e  n o n - r e t u r n a b l e  

b o t t l e  w i t h  th e  b i m e t a l l i c  can sys tem g e n e r a t i n g  t h e  most 

w a te r  p o l l u t i o n ;  w h i l e ,  a c c o r d in g  t o  t h e  US EPA s t u d y ,  th e  

b i m e t a l l i c  can causes t h e  l o w e s t  w a te r  p o l l u t i o n  and t h e  

( 5 - t r i p )  r e t u r n a b l e  b o t t l e  t h e  most w a te r  p o l l u t i o n .  These 

s e p a ra te  s t u d i e s  a re  now c r i t i c a l l y  examined i n  th e  l i g h t  o f  

th e  main f a c t o r s  t h a t  c o u ld  cause t h i s  d i s c r e p a n c y .
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7 .4  C r i t i c a l  a p p r a i s a l  o f  t h e  o v e rs e a s *  s t u d i e s

The EPA [US EPA ( 1 9 7 4 ) ]  and Sw iss  [ B a s l e r  and Hofman 

( 1 9 7 4 ) ]  s t u d i e s  were s e l e c t e d  f o r  t h e  a n a l y s i s  i n  s e c t i o n  

7 . 3 ,  s i n c e  th e y  a re  t h e  most com p re h e n s iv e  and th o ro u g h  

s t u d i e s  t h a t  a re  c u r r e n t l y  a v a i l a b l e  on t h i s  s u b j e c t .  

N e v e r t h e l e s s ,  th e y  a re  s t i l l  s u b j e c t  t o  some l i m i t a t i o n s .  I n  

p a r t i c u l a r ,  i t  s h o u ld  be no ted  t h a t  t h e s e  o v e rs e a s *  s t u d i e s  

may n o t  n e c e s s a r i l y  r e p r e s e n t  t h e  p o s i t i o n  f o r  t h e  U.K .

These l i m i t a t i o n s  a r i s e  f rom  t h r e e  f a c t o r s  r e l a t i n g  t o :

1. The m e thod o log y  and a s s u m p t io n s  adop ted  i n  th e s e  

s t u d i e s .
2 .  D i f f e r e n c e s  between th e  b e ve rage  c o n t a i n e r  

m a rk e ts  i n  th e  s e p a r a te  c o u n t r i e s .
3.  D i f f e r e n t  p r o d u c t i o n  and p o l l u t i o n  c o n t r o l  

t e c h n iq u e s  adop ted  i n  th e  i n d u s t r i a l  p ro c e s s e s  
i n v o l v e d  i n  th e  a l t e r n a t i v e  beve ra ge  c o n t a i n e r  
sys tem s i n  t h e  s e p a ra te  c o u n t r i e s .

As a r e s u l t  o f  t h e s e  f a c t o r s ,  i t  i s  n e c e s s a ry  t o  

e x e r c i s e  c a u t i o n  i n  i n t e r p r e t i n g  t h e  r e s u l t s  o f  o ve rse a s *  

s t u d i e s .  A d e t a i l e d  c r i t i c a l  a p p r a i s a l  o f  t h e s e  s t u d i e s  i n  

t h e  l i g h t  o f  f a c t o r s  1 -3  above i s  p r e s e n te d  i n  F i s h e r  

( 1 9 7 9 ) .  In  r e l a t i o n  t o  th e  t h i r d  f a c t o r ,  t h i s  r e p o r t  

sug ge s te d  t h a t  t h e  p r o d u c t i o n  and p o l l u t i o n  c o n t r o l  

t e c h n iq u e s  c u r r e n t l y  o p e r a te d  i n  t h e  U .K .  m ig h t  w e l l  d i f f e r  

f rom  th o s e  t e c h n iq u e s  t h a t  were ad op ted  f o r  t h e  c o m p i l a t i o n ,  

i n  1974, o f  th e  US EPA and Swiss s t u d i e s .  However,  o n l y  t h e  

US EPA s tu d y  gave th e  d i s a g g r e g a t e d  d a ta  r e q u i r e d  f o r  t h e  

i d e n t i f i c a t i o n  o f  t h e  e m is s io n  c o e f f i c i e n t s  t h a t  had been 

used f o r  th e  c a l c u l a t i o n s  and i t  was n o t  f e a s i b l e  t o  o b t a i n  

d a ta  on th e  a p p r o p r i a t e  c o e f f i c i e n t s  f o r  t h e  UK t o  compare
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w i t h  th e s e  d a ta  used i n  th e  US EPA s t u d y .  C o n s e q u e n t l y ,  i t  

was n o t  p o s s i b l e  t o  d e te r m in e  th e  e x t e n t  o f  any l i m i t a t i o n s  

o f  th e  EPA and Swiss s t u d i e s  on a c c o u n t  o f  t h i s  f a c t o r .

In  t h i s  t h e s i s ,  th e  c r i t i c a l  a p p r a i s a l  o f  the  

o v e r s e a s '  s t u d i e s  c o n c e n t r a t e s  upon th e  most i m p o r t a n t  

a s p e c ts  o f  th e  f i r s t  two f a c t o r s  t o  g i v e  a b e t t e r  

u n d e r s t a n d in g  o f  t h e  i m p o r t a n t  m e tho d o log y  and as s u m p t io n s  

b e h in d  th e  o v e rs e a s  s t u d i e s  r e s u l t s .  Some i n f o r m a t i o n  i s  

p r e s e n te d  t o  i n d i c a t e  i n  what ways th e  o v e r s e a s '  d a ta  a re  n o t  

a p p l i c a b l e  to  t h e  s i t u a t i o n  i n  t h e  U .K .  T h is  c r i t i c a l  

a p p r a i s a l  i s  more e x p l i c i t  and t h o r o u g h  th a n  e a r l i e r  r e v ie w s  

o f  t h i s  s u b j e c t  [ e . g . ,  OECD ( 1 9 7 8 ) ,  SEMA ( 1 9 7 8 ) ] .

7 . 4 . 1  M e thodo logy  and a s s u m p t io n s  a d op ted  i n  t h e  ov e rs e a s *
s t u d i e s

7 . 4 . 1 . 1  T o t a l  sys tem s approach

As was s t a t e d  e a r l i e r ,  i t  i s  n e c e s s a r y  t o  a n a ly s e  

th e  ' r e s i d u a l *  p o l l u t i o n  f rom  a l l  t h e  i n d u s t r i a l  p ro c e s s e s  

i n v o l v e d  i n  th e  t o t a l  beve rage  c o n t a i n e r  s y s te m .  Such a 

th o ro u g h  and com p re h en s ive  a n a l y s i s  was u n d e r ta k e n  i n  b o th  

th e  US EPA (1974 )  and t h e  B a s le r  and Hofman (1974 )

(5 )  The US EPA (1 974 )  and B a s le r  and Hofman (1 974 )  s t u d i e s  
have i n c l u d e d  th e  p o l l u t i o n  e m is s io n s  f rom  th e  d i s p o s a l  
o f  th e  c o n t a i n e r  i n  p o s t - c o n s u m e r  s o l i d  was te  i n  t h e i r  
e s t im a t e s  o f  th e  t o t a l  p o l l u t i o n  e m is s io n s  f rom  th e  
beverage  c o n t a i n e r  sys tem s ,  w h ich  were p r e s e n te d  e a r l i e r  
i n  t a b l e s  7 .2  and 7 . 3 .  However,  p o l l u t i o n  f rom  waste  
d i s p o s a l  s i t e s  was one o f  t h e  f a c t o r s  t h a t  was 
c o n s id e r e d  i n  c h a p t e r  5. T h e r e f o r e ,  i n  o r d e r  t o  
m a in t a i n  c o n s i s t e n c y  and a v o id  d o u b le  c o u n t i n g  i n  t h i s  
t h e s i s ,  t h e  p o l l u t i o n  e m is s io n s  r e l a t i n g  t o  t h e  d i s p o s a l  
o f  th e  c o n t a i n e r  have n o t  been i n c l u d e d  i n  th e  
d e r i v a t i o n  o f  th e  a d ju s t e d  f i g u r e s  f o r  t h e  US EPA s tu d y  
and i n  t h e  c a l c u l a t i o n  o f  t h e  l e v e l s  o f  p o l l u t i o n  
e m is s io n s  under  th e  s c e n a r i o s  I - I X .
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s t u d i e s .  The B a s le r  and Hofman s tu d y  a l s o  i n c l u d e d  th e  

p o l l u t i o n  from th e  consum ers '  t r a n s p o r t  t o  and from th e  

r e t a i l  o u t l e t s ,  on th e  b a s i s  o f  5 km. b e in g  t r a v e l l e d  f o r  

each 24 c o n t a i n e r s  p u rc h a s e d .  T h is  was a s i g n i f i c a n t  p o r t i o n  

o f  t h e  t o t a l  a i r  p o l l u t i o n  f i g u r e s  i n  t h i s  s t u d y .  The US EPA 

s tu d y  d i d  n o t  i n c l u d e  consum ers '  t r a n s p o r t  on th e  ( p r o b a b l y  

j u s t i f i a b l e )  g rounds  t h a t  t h e  c o n s u m e r 's  t r i p  i s  a l r e a d y  

n e c e s s a ry  f o r  o t h e r  p u rp o s e s ,  such as t h e  pu rc h a s e  o f  food  

and o t h e r  goods.

7 . 4 . 1 . 2  Scope o f  th e  s t u d i e s

The US EPA s tu d y  i n v e s t i g a t e d  13 s p e c i f i c  c a t e g o r i e s  

o f  a i r  p o l l u t a n t s  and 14 c a t e g o r i e s  o f  w a te r  p o l l u t a n t s ,  

w h i l e  th e  Swiss s tu d y  c o v e re d  10 and 3 c a t e g o r i e s  o f  a i r  and 

w a te r  p o l l u t a n t s ,  r e s p e c t i v e l y .  The US EPA s tu d y  a l s o  

e s t im a t e d  th e  l e v e l  o f  i n d u s t r i a l  s o l i d  w as tes  g e n e r a te d  by 

th e  a l t e r n a t i v e  beve rage  c o n t a i n e r  sys tem s and th e  r e s u l t s  

a re  p r e s e n te d  i n  t a b l e  7 . 4 .  The g e n e r a t i o n  o f  s o l i d  waste  

was most s i g n i f i c a n t  f o r  t h e  m in in g  o f  i r o n  o re  and th e  

r e f i n i n g  o f  t h e  A lum ina  f o r  th e  b i m e t a l l i c  and a lu m in iu m  

cans ,  so t h a t  t h e s e  can systems g e n e r a te d  t h e  h i g h e s t  

q u a n t i t y  o f  i n d u s t r i a l  s o l i d  w a s te .  A c c o r d in g  t o  th e  US EPA 

r e p o r t ,  t h e  o t h e r  main s o u rc e s  o f  i n d u s t r i a l  s o l i d  waste 

were :  th e  m in in g  o f  th e  l a r g e  q u a n t i t i e s  o f  c o a l  r e q u i r e d  t o  

make th e  s t e e l  f o r  th e  b i m e t a l l i c  ca n ;  and t h e  m in in g  o f  

f e l d s p a r  and t h e  m a n u fa c tu re  o f  soda ash f o r  t h e  g la s s  

b o t t l e s .
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Table 7 .4

I n d u s t r i a l  s o l i d  waste  g e n e r a t i o n  
from the  d i s t r i b u t i o n  o f  1000  l i t r e s  o f  

beer  by th e  a l t e r n a t i v e  c o n t a i n e r  sys tems

C o n t a in e r  System I n d u s t r i a l

m3

S o l i d  Waste 

Ranking

R e tu r n a b le  b o t t l e  -  1 9 - t r i p ( l ) 0 .0 5 ( 1 )
-  l O - t r i p ( l ) 0 .0 7 ( 2 )

5 - t r i p ( l ) 0.11 (3 )
N o n - r e t u r n a b le  b o t t l e 0 .2 5 (4 )
B i m e t a l l i c  Can 0 .7 ( 6 )
A lum in ium  Can 0 .2 7 (5 )

Source : US EPA (1974)

(1 )  See Note (1 )  Tab le  7 . 2 .

7 . 4 . 2  The s t r u c t u r e  o f  th e  beverage  i n d u s t r y

7 . 4 . 2 . 1  P o l l u t i o n  e m is s io n s  from c o n t a i n e r - r e l a t e d  p ro ce sse s

7 . 4 . 2 . 1 ( 1 )  The w e ig h t  o f  th e  c o n t a i n e r s  a n a ly s e d

Ta b le s  V . 3 - V . 5  i n  Append ix  V show t h a t  p o l l u t i o n  

e m is s io n s  f rom  th e  p ro c e s s e s  r e l a t e d  t o  th e  a c t u a l  c o n t a i n e r  

( i . e . ;  th e  e x t r a c t i o n  and p r o c e s s in g  o f  th e  energy  and raw 

m a t e r i a l s  and t h e i r  m a n u fa c tu re  i n t o  c o n t a i n e r s )  make up a 

l a r g e  p r o p o r t i o n  o f  th e  t o t a l  p o l l u t i o n  e m is s io n s  from th e  

n o n - r e t u r n a b l e  s y s tem s ,  e s p e c i a l l y  t h e  b i m e t a l l i c  and 

a lu m in iu m  cans f o r  wh ich  these  c o n t a i n e r - r e l a t e d  p roce sse s  

a c c o u n t  f o r  91 t o  95 p e r  c e n t  o f  t h e i r  t o t a l  a i r  and w a te r  

p o l l u t i o n  e m is s io n s .  T h e r e f o r e ,  th e  p o l l u t i o n  l e v e l s  o f  the  

a l t e r n a t i v e  c o n t a i n e r  sys tem s c o u ld  be s i g n i f i c a n t l y  a f f e c t e d  

by t h e  w e ig h t  o f  th e  i n d i v i d u a l  beverage c o n t a i n e r s .

Ta b le  7 .5  g i v e s  d a ta  on th e  w e ig h t  o f  t h e  beve rage  

c o n t a i n e r s  a n a ly s e d  i n  th e  US EPA and Swiss s t u d i e s .  T h is  

t a b l e  a l s o  i n c l u d e s  some i n f o r m a t i o n  on th e  w e ig h t s  o f
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Table 7 .5

The s i z e  and w e ig h t  o f  th e  b e e r ( l )  c o n t a i n e r s  a n a ly s e d  

i n  th e  Swiss  ( B a s l e r  and Hof fm an)  and US EPA s t u d i e s .

Beverage c o n t a i n e r S ize W eigh t  (g ram s)

EPA S w i s s ^ l )  U . K (2 )

R e tu r n a b le  b o t t l e  (RB)
II It

12 oz .
1 l i t r e

277 3 0 0 (3 )
800 67 5 (4 )

N o n - r e t u r n a b l e  b o t t l e  (NRB)
II II

12 oz .  
l i t r e

186 235
500 600

3 - p i e c e  B i m e t a l l i c  Can
II II II 
It II II

12 oz .  50 
1 l i t r e  
2 .2 7  l i t r e s  -

4 2 (5 )
140 -  , \

2 4 5 ( 6 )
2 - p i e c é  A lum in ium  Can 12 oz . 20 1 8 (7 )

Source ; US EPA ( 1 9 7 4 ) ,  B a s le r  and Hofman ( 1 9 7 4 ) ,  M e ta l  Box 
M a rke t  Research  D i v i s i o n .

(1 )  I t  i s  n o t  c e r t a i n  w he th e r  t h e  Sw iss  ( B a s l e r  and Hofman) 
s tu d y  a n a ly s e d  beer  o r  s o f t  d r i n k s  c o n t a i n e r s .  S o f t  
D r i n k s  b o t t l e s  a re  g e n e r a l l y  h e a v i e r  th a n  be e r  b o t t l e s .

(2 )  The l a s t  co lumn g i v e s  some i n f o r m a t i o n  on t h e  w e ig h t s  o f  
e q u i v a l e n t  beve rage  c o n t a i n e r s  i n  t h e  UK m a rk e t .  In  
some c ase s ,  bee r  c o n t a i n e r s  o f  t h e  same s i z e  as th o s e  
a n a ly s e d  i n  th e  o v e r s e a s '  s t u d i e s  a re  n o t  used i n  th e  
U.K. I n  th e s e  c a s e s ,  th e  w e ig h t  o f  t h e  c l o s e s t  
e q u i v a l e n t  c o n t a i n e r  i n  th e  U.K.  m a rk e t  i s  shown.

(3 )  T h is  r e f e r s  t o  a 10 oz .  r e t u r n a b l e  be e r  b o t t l e .  The 
w e ig h t  o f  a 20 oz .  r e t u r n a b l e  be e r  b o t t l e  i s  470 grams. 
I t  i s  e s t im a t e d  t h a t  a 12 o z .  r e t u r n a b l e  be e r  b o t t l e  
wou ld  we igh  ab ou t  350 grams.

(4 )  T h is  r e f e r s  t o  a 40 oz .  r e t u r n a b l e  be e r  b o t t l e .

(5 )  T h is  r e f e r s  t o  a 12 oz .  s o f t  d r i n k  ca n .  The w e ig h t  o f  a
10 oz .  bee r  can i s  41 grams. The w e ig h t  o f  a 16 oz .  
b ee r  can i s  55 grams.

(6 )  T h is  r e f e r s  t o  a 4 - p i n t  ' p a r t y '  can .

(7 )  T h is  r e f e r s  t o  a 10 oz .  a lu m in iu m  b e e r  can .  The w e ig h t
o f  a 16 oz .  a lu m in iu m  beer  can i s  23 grams.
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e q u i v a l e n t  c o n t a i n e r s  i n  th e  c u r r e n t  U .K .  beve rage  m a r k e t .

T h is  i n d i c a t e s  t h a t  th e  U.K.  g la s s  b o t t l e s  a re  s l i g h t l y  

h e a v i e r  and th e  b i m e t a l l i c  cans s l i g h t l y  l i g h t e r  th a n  th o s e  

a n a ly s e d  i n  th e  US EPA s t u d y ,  w h i l e  t h e  Sw iss  s tu d y  a n a ly s e d  

r e t u r n a b l e  b o t t l e s  t h a t  were h e a v i e r  and n o n - r e t u r n a b l e  

b o t t l e s  t h a t  were l i g h t e r  th a n  th e  e q u i v a l e n t  UK b o t t l e s .

7 . 4 . 2 . 2  Breakeven t r i p p a q e s  f o r  t h e  r e t u r n a b l e  system i n  th e
US EPA s tu d y

However,  f o r  t h e  r e t u r n a b l e  sys te m ,  t h e  p o l l u t i o n  f rom 

th e  p ro c e s s e s  r e l a t e d  t o  t h e  b o t t l e  w i l l  be a m o r t i s e d  by th e  

number o f  t r i p s  made by t h e  b o t t l e .  T h e r e f o r e ,  i t  i s  i m p o r t a n t  

t o  make th e  d i s t i n c t i o n  between th e  t r i p p a g e  dependen t  p ro c e s s  

s ta g e s  f o r  w h ich  th e  p o l l u t i o n  e m is s io n s  w i l l  v a r y  d i r e c t l y  

w i t h  th e  b o t t l e ' s  t r i p p a g e ,  and t h e  t r i p p a g e  in d e p e n d e n t  

p ro c e s s  s ta g e s  t h a t  o c c u r  i r r e s p e c t i v e  o f  w h e th e r  a new o r  a 

r e t u r n e d  b o t t l e  i s  used.  T h is  d i s t i n c t i o n  e n a b le s  th e  

c a l c u l a t i o n  o f  t h e  i m p o r t a n t  b reake ven  t r i p p a g e s  t h a t  t h e  

r e t u r n a b l e  b o t t l e  has t o  a c h ie v e  t o  g e n e r a te  l e s s  a i r  and w a te r  

p o l l u t i o n  th a n  th e  n o n - r e t u r n a b l e  s y s te m s .  Of t h e  two a v a i l a b l e  

s t u d i e s ,  o n l y  th e  US EPA r e p o r t  gave th e  d i s a g g r e g a t e d  d a ta  

r e q u i r e d  t o  e n a b le  t h i s  d i s t i n c t i o n  t o  be made (see  T a b le s  7 . 6  

and 7 . 7 ) .  T h e r e f o r e ,  i t  has o n l y  been p o s s i b l e  t o  use t h e  d a ta  

i n  US EPA s tu d y  t o  c a l c u l a t e  th e  b rea ke ven  t r i p p a g e s  shown i n  

T a b le  7 . 8 .

However,  i t  must be n o te d  t h a t  t h e s e  b reakeven  

t r i p p a g e s  r e l a t e  t o  a p a r t i c u l a r  d i s t r i b u t i o n  sys tem and t h a t  

t h e r e f o r e  th e y  must be v iew ed  i n  th e  l i g h t  o f  t h e  s p e c i f i c  

f e a t u r e s  o f  th e  beve rage  c o n t a i n e r  sys tem s s t u d i e d  i n  t h e  US 

EPA r e p o r t .
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Table  7 .6

T r ip p a g e  dependen t  p o l l u t i o n  e m is s io n s  p e r  1000 l i t r e s  o f  
beer  f o r  a r e t u r n a b l e  b o t t l e  sys tem ( w i t h  a t r i p p a g e  o f  one)

P rocess  S ta g e ^ ^ ^ ^ ^ ^ A i r  P o l l u t i o n  
e m is s io n s  

(Kgs .  )

Water P o l l u t i o n  
e m is s io n s  

( K g s . )

I n d u s t r i a l  
S o l i d  Waste 

(m3)

RM e x t r a c t i o n  
and p r o c e s s in g 10.0 0 .9 0 .0 56

MFR o f  b o t t l e 14 .8 1 .3 5 0 .005
T o t a l 2 4 .8 2 .2 5 0 .061

Source ; US EPA (1 974 )

(1 )  The f i g u r e s  above i n c l u d e  t h e  p o l l u t i o n  e m is s io n s  f rom 
th e  a c t u a l  p ro c e s s e s  and a l s o  th e  p o l l u t i o n  a s s o c ia t e d  
w i t h  t h e  ene rgy  r e q u i r e d  a t  t h e  p r o c e s s .

(2 )  T h is  t a b l e  does n o t  i n c l u d e  th e  p o l l u t i o n  e m is s io n s  f rom 
th e  d i s p o s a l  o f  t h e  c o n t a i n e r s  i n  p o s t - c o n s u m e r  s o l i d  
waste  s i n c e  th e  p o l l u t i o n  f rom  was te  d i s p o s a l  s i t e s  was 
c o n s id e r e d  i n  c h a p t e r  5 [ s e e  f o o t n o t e  ( 5 ) ,  page 3 0 7 ] .

7 . 4 . 2 . 3  S p e c i f i c  f e a t u r e s  o f  th e  be ve ra ge  c o n t a i n e r  sys tems 
i n  th e  US EPA s tu d y

7 . 4 . 2 . 3 ( i )  D i s t r i b u t i o n  d i s t a n c e s

The beve rage  m a rke t  i n  t h e  USA i s  more d i s p e r s e d  on

a c c o u n t  o f  th e  g r e a t e r  p o p u l a t i o n  d e n s i t y  i n  t h e  U.K.

T h e r e f o r e ,  d i s t r i b u t i o n  d i s t a n c e s  s h o u ld  be l o w e r  f o r  th e

U.K. The p o l l u t i o n  e m is s io n s  a s s o c i a t e d  w i t h  th e

d i s t r i b u t i o n  o f  r e t u r n a b l e s  a re  h i g h e r  th a n  t h e  p o l l u t i o n

e m is s io n s  f rom th e  d i s t r i b u t i o n  o f  n o n - r e t u r n a b l e s .

T h e r e f o r e ,  a l l o w i n g  f o r  t h i s  i m p e r f e c t i o n  o f  t h e  US EPA s tu d y

s h o u ld  le a d  t o  a g r e a t e r  r e d u c t i o n  i n  p o l l u t i o n  e m is s io n

l e v e l s  f o r  th e  r e t u r n a b l e  sys tem .
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7 . 4 . 2 . 3 ( i i )  S u pp lem e n ta ry  p a c k a g in g  used

The s u p p le m e n ta ry  p a c k a g in g  a c c c u n ts  f o r  a l a r g e  

p r o p o r t i o n  o f  t h e  p o l l u t i o n  lo a d  f rom  th e  r e t u r n a b l e  sys tem .  

T a b le  V .7  o f  Append ix  V shows t h a t  t h e  s u p p le m e n ta ry  

p a c k a g in g  a c c o u n ts  f o r  71 p e r  c e n t  o f  t h e  t o t a l  w a te r  

p o l l u t i o n  e m is s io n s  f rom th e  5 - t r i p  r e t u r n a b l e  b o t t l e  system 

a n a ly s e d  i n  t h e  US EPA s t u d y .  T h is  s tu d y  assumed t h a t  th e  

g la s s  b o t t l e s  a re  packed i n  c o r r u g a t e d  c o n t a i n e r s  f o r  

d e l i v e r y  f rom g la s s  m a n u f a c t u r e r  t o  b o t t l i n g  p l a n t  and t h a t  

th e s e  c o r r u g a t e d  c o n t a i n e r s  a re  th e n  used f o r  th e  

d i s t r i b u t i o n  o f  f i l l e d  b o t t l e s  t o  t h e  r e t a i l e r s ,  f o r  wh ich  

p u rpose  th e y  l a s t  a p p r o x im a t e l y  t h r e e  t r i p s .  I n  a d d i t i o n ,  a 

s i x - p a c k  c a r r i e r  was r e q u i r e d  f o r  ' o f f *  p re m is e  s a le  o f  

r e t u r n a b l e  b o t t l e s  t o  t h e  consumer i n  t h e  5 - t r i p  and 1 0 - t r i p  

r e t u r n a b l e  sys tems examined i n  t h i s  s t u d y .  T h is  paper  

c a r r i e r  was assumed t o  a c h ie v e  t h r e e  t r i p s  i n  th e  10 - t r i p  

r e t u r n a b l e  sys tem ,  b u t  o n l y  one t r i p  i n  th e  5 - t r i p  r e t u r n a b l e  

sys tem .  T h is  i s  th e  p r i n c i p a l  cause o f  t h e  h i g h e r  l e v e l  o f  

t o t a l  p o l l u t i o n  e m is s io n s  f rom  t h i s  5 - t r i p  r e t u r n a b l e  sys tem .

However,  i n  th e  U . K . ,  g l a s s  b o t t l e s  a re  u s u a l l y  

packed i n  s h r i n k  wrap p l a s t i c  on a p a p e rb o a rd  base f o r  

d e l i v e r y  f rom th e  g la s s  m a n u f a c t u r e r  t o  t h e  b o t t l i n g  p l a n t .  

N o n - r e t u r n a b l e  b o t t l e s  a re  u s u a l l y  packaged i n  p a p e rb o a rd  

c a r r i e r s  o r  i n  c l u s t e r  packs o f  p l a s t i c  f i l m  f o r  t h e i r  

d i s t r i b u t i o n  t o  th e  r e t a i l  o u t l e t ,  w h i l e  r e t u r n a b l e  b o t t l e s  

a re  d i s t r i b u t e d  i n  r e t u r n a b l e  p l a s t i c  c r a t e s  w h ich  a c h ie v e  a 

h ig h  t r i p p a g e .  T h e r e f o r e ,  i n  t h e  U . K . ,  t h e  s u p p le m e n ta ry
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p a ckag ing  f o r  beverage b o t t l e s ,  e s p e c i a l l y  r e t u r n a b l e  

b o t t l e s ,  i s  v e r y  much lo w e r  tha n  th e  q u a n t i t i e s  a n a ly s e d  i n  

th e  US EPA s t u d y ,  wh ich  c o n s e q u e n t l y  g i v e s  o v e r e s t im a t e s  o f  

t h e  p o l l u t i o n  e m is s io n s  from th e  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  g la s s  b o t t l e  systems f o r  th e  U . K . ^ ^ ^ .  

7 . 4 . 2 . 3 ( i i i )  Beverage f i l l i n g

The US EPA assumed t h a t  th e  c a u s t i c  wastes from the  

b o t t l e - w a s h i n g  p ro c e s s  a re  used t o  n e u t r a l i s e  t h e  a c i d i c  

b rew ery  w a s te s .  However,  a p p a r e n t l y  t h i s  i s  n o t  th e  

c u s to m ary  p r a c t i c e  i n  t h i s  c o u n t r y  and i n f o r m a t i o n  f rom  two 

U .K .  b rew ers  and b o t t l e r s  r e v e a le d  t h a t  t h e  w ash ing  o f  th e  

b o t t l e s  r e s u l t s  i n  some s m a l l  d i s c h a r g e s  o f  h i g h l y  a l k a l i n e  

(ph 1 2 .8 )  e f f l u e n t .  For s o f t  d r i n k  f i l l i n g ,  US EPA assumed 

t h a t  t h e  c a u s t i c  e f f l u e n t  from b o t t l e  w ash ing  a re  n o t  used t o  

n e u t r a l i s e  any a c i d i c  was tes  from th e  p r o d u c t i o n  p ro c e s s  and 

th e y  e s t im a t e d  t h a t  a b o u t  1 .1  Kg. o f  a l k a l i n e  w a te r  

p o l l u t a n t s  wou ld  be d i s c h a r g e d  from th e  w ash ing  o f  th e  

b o t t l e s  f o r  1000  l i t r e s  o f  s o f t  d r i n k s .

7 . 4 . 3  The d e r i v a t i o n  o f  a d ju s t e d  p o l l u t i o n  e m is s io n
e s t im a t e s  f o r  t h e  U .K .  f rom th e  US EPA s tu d y

The p r o c e e d in g  c r i t i c a l  a p p r a i s a l  has h i g h l i g h t e d  a 

number o f  i m p o r t a n t  d i f f e r e n c e s  between th e  beverage  

c o n t a i n e r  systems s t u d i e d  by th e  US EPA and th e  c u r r e n t  

p o s i t i o n  i n  t h e  U.K.  A c c o r d i n g l y ,  th e  f o l l o w i n g  a d ju s tm e n ts  

have been made t o  th e  US EPA d a ta  i n  d e r i v i n g  th e  ' a d j u s t e d  

US EPA' f i g u r e s  p r e s e n te d  i n  Ta b le s  7 . 9 - 7 . 1 1 :

( 6 ) The p l a s t i c  s u p p le m e n ta ry  p a c k a g in g  f o r  t h e  can systems 
a n a ly s e d  i n  th e  US EPA s tu d y  was s i m i l a r  t o  t h a t  ad op ted  
i n  th e  U.K .
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( i )  D i f f e r e n c e s  i n  th e  w e ig h t  o f  t h e  c o n t a i n e r s :
i n d i v i d u a l  r e t u r n a b l e  and n o n - r e t u r n a b l e  bee r  

b o t t l e s  i n  t h e  U.K .  a re  a b o u t  26 p e r  c e n t  

h e a v i e r  th a n  th o s e  a n a ly s e d  i n  t h e  US EPA s t u d y ;  
t h e  b i m e t a l l i c  bee r  can i n  t h e  U.K .  i s  abou t  12 

pe r  c e n t  l i g h t e r  tha n  t h e  can a n a ly s e d  i n  th e  

US EPA s t u d y ;
( i i )  The d i s t r i b u t i o n  d i s t a n c e s  a re  l o w e r  i n  t h e  U.K.  

th a n  i n  th e  U.S.
( i i i )  S up p le m e n ta ry  p a c k a g in g  used .  I n  th e  U . K . ,  t h e  

g l a s s  b o t t l e s  sys te m s ,  e s p e c i a l l y  t h e  r e t u r n a b l e  
b o t t l e s ,  r e q u i r e  c o n s i d e r a b l y  l e s s  s u p p le m e n ta ry  

paper  p a c k a g in g  tha n  th e  sys tem s i n v e s t i g a t e d  i n  

th e  US EPA s t u d y .
( i v )  F i l l i n g .  The US EPA's a s s u m p t io n ,  t h a t  th e

c a u s t i c  was tes  f rom th e  b o t t l e  w ash in g  p ro c e s s  a re  
used t o  n e u t r a l i s e  a c i d i c  b re w e ry  w a s te s ,  does n o t  
appear  t o  co n fo rm  w i t h  th e  c u s to m a ry  p r a c t i c e  i n  
th e  U.K .  b re w in g  i n d u s t r y .  T h e r e f o r e ,  t h e  US EPA
r e p o r t ' s  f i g u r e s  f o r  t h e  q u a n t i t i e s  o f  a l k a l i n e
w a te r  p o l l u t a n t s  f rom th e  s o f t  d r i n k s  system have
been i n c l u d e d  i n  d e r i v i n g  t h e ^ a d j u s t e d  US EPA*

f i g u r e s  f o r  t h e  wash ing  and f i l l i n g  o f  be e r  

b o t t l e s .

The am b ie n t  a i r  q u a l i t y  s t a n d a r d s ,  shown i n

Tab le  7 . 1 ,  have been used t o  w e ig h t  t h e  e m is s io n s  o f

d i f f e r e n t  a i r  p o l l u t a n t s .

In  T a b le  7 . 1 0 ,  t h e  e s t im a t e d  p o l l u t i o n  e m is s io n s  

f rom th e  r e t u r n a b l e  sys tem a re  s p l i t  be tween t h e  e m is s io n s  

from th e  t r i p p a g e  dependen t  and t r i p p a g e  i n d e p e n d e n t

p r o c e s s e s .  These d a ta  have the n  been used t o  c a l c u l a t e  th e

b reakeven  t r i p p a g e s  p r e s e n te d  i n  T a b le  7 . 1 1 .
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Table 7 .1 0

The a i r  and w a te r  p o l l u t i o n  and i n d u s t r i a l  s o l i d  waste  
g e n e ra te d  f rom  th e  t r i p p a g e  de penden t  and t r i p p a g e  

in d e p e n d e n t  p ro c e s s e s  o f  t h e  r e t u r n a b l e  system 
f o r  th e  d i s t r i b u t i o n  o f  b e e r  

( ' A d j u s t e d  EPA' f i g u r e s )

P r o c e s s ( 2 )  A i r  P o l l u t i o n Water P o l l u t i o n I n d u s t r i a l

(W e ig h te d /  
damage)^

e m is s io n s  
( k g s . )

S o l i d  waste  
(m3)

T r ip p a g e  dependen t  
( f o r  a t r i p p a g e  
o f  one) 23 3 .7 2 .8 2 0 .3 85

T r ip p a g e  in d e p e n d e n t  37 .9 3 .4 8 0 .031

S ou rc e :  As i n  T a b le  7 .9

( 1 )  See Note (1 )  T a b le  7 .9
(2 )  See Note (2 )  T a b le  7 .9

Ta b le  7 .11

Breakeven t r i p p a g e s  f o r  th e  r e t u r n a b l e  b o t t l e  sys tem 
t o  g e n e r a te  l e s s  a i r  p o l l u t i o n ,  w a te r  p o l l u t i o n  

and i n d u s t r i a l  s o l i d  waste  th a n  th e  n o n - r e t u r n a b l e
c o n t a i n e r  sys tem s 

( ' A d j u s t e d  EPA' f i g u r e s )

N o n - r e t u r n a b l e  A i r  
C o n t a in e r  P o l l u t i o n

Water
P o l l u t i o n

I n d u s t r i a l  
S o l i d  Waste

N o n - r e t u r n a b l e  b o t t l e  1 .2 7 .2 1 .5

B i m e t a l l i c  Can 1 .6 14 .8 0 .7

A lum in iu m  Can 1 .0 0 .8 1 .6

S o u rce ;  T a b le s  7 .9  and 7 .1 0
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7 .5  The l e v e l s  o f  th e  beverage c o n t a i n e r  sys te m s '
p o l l u t i o n  e m is s io n s  under  th e  s c e n a r i o s  I - I X

The (u n w e ig h te d )  ' a d j u s t e d  EPA' f i g u r e s  have been 

used t o  e s t im a t e  t h a t  th e  c o n t a i n e r  sys tems f o r  ' o f f  p rem ise  

s a le s  o f  c a rb o n a te d  beverages  i n  th e  U . K . ,  i n  1977, ge n e ra te d  

ab ou t  43 ,09 0  to nne s  o f  a i r  p o l l u t a n t s ,  8 ,5 70  ton n e s  o f  w a te r  

p o l l u t a n t s  and about  731 ,000  c u b i c  m e tres  o f  i n d u s t r i a l  s o l i d  

w a s te .  The N a t i o n a l  S o c i e t y  f o r  C lean A i r  e s t im a t e s  t h a t  the  

t o t a l  q u a n t i t y  o f  j u s t  one p o l l u t a n t  ( s u l p h u r  o x i d e s )  e m i t t e d  

i n  t h e  U .K .  i n  1973 was 6 .4 2  m i l l i o n  ton nes  [ N a t i o n a l  S o c i e t y  

f o r  C lean A i r  ( 1 9 7 6 ) ] .  T h is  g i v e s  some id e a  o f  th e  low o r d e r  

o f  m agn i tu de  o f  th e  beve rage  c o n t a i n e r s '  c o n t r i b u t i o n  o f  the  

o v e r a l l  n a t i o n a l  l e v e l  o f  a l l  p o l l u t a n t s .  O th e r  s t u d i e s  have 

a l s o  sug ge s te d  t h a t  p o l l u t i o n  e m is s io n s  from beverage 

c o n t a i n e r  systems do n o t  r e p r e s e n t  a s i g n i f i c a n t  p o r t i o n  o f  

t o t a l  n a t i o n a l  p o l l u t i o n  [see  S ta te n s  O f f e n t l i g a  U t r e d n i n g a r  

(1 9 7 6 ) ,  OECD ( 1 9 7 8 ) ] .  T h is  i s  an a d d i t i o n a l  reason  why no 

a t t e m p t  has y e t  been made t o  u n d e r ta k e  a f u l l  p o l l u t i o n  

im p a c t  s tu d y  o f  the  U.K. beverage c o n t a i n e r  s y s tem s .

M o re o ve r ,  i t  g i v e s  f u r t h e r  s u p p o r t  f o r  u s in g  th e  b e s t  

p r a c t i c a b l e  f i g u r e s  from th e  ' a d j u s t e d  EPA' f i g u r e s ,  r a t h e r  

th a n  d e r i v i n g  a c t u a l  U .K .  d a ta  t o  c a l c u l a t e  t h e  l e v e l  o f  

p o l l u t i o n  e m is s io n s  under  th e  d i f f e r e n t  s c e n a r io s  f o r  1977 

and 1982.

E s t im a te s  f o r  th e  t o t a l  p o l l u t i o n  l e v e l s  from the  

beverage  c o n t a i n e r  sys tems under  s c e n a r i o s  I - I X  a re  g i v e n  i n  

T a b le  7 . 1 2 .  Tab le  7 .1 3  h i g h l i g h t s  th e  m a jo r  f e a t u r e s  o f  the  

d i f f e r e n t  s c e n a r i o s .
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Tab le  7 .1 2  shows t h a t  p o l l u t i o n  e m is s io n s  from th e  

c o n t a i n e r  sys tems f o r  th e  ' o f f  p re m is e  s a le s  o f  c a rb o n a te d  

beverage  i n  th e  U.K. a re  e s t im a t e d  t o  i n c r e a s e  by 32 -43  pe r  

c e n t  o v e r  th e  p e r i o d  1977 and 1982. T h i s  i s  due t o  the  

p r e d i c t e d  i n c r e a s e  i n  th e  use o f  n o n - r e t u r n a b l e  b o t t l e s  and 

a lu m in iu m  and b i m e t a l l i c  cans f o r  be ve ra g es  and due t o  th e  

d e c l i n e  i n  th e  r e t u r n a b l e ' s  t r i p p a g e .  However, i t  s h o u ld  be 

n o te d  t h a t  th e s e  f i g u r e s  i n  Tab le  7 .1 2  do n o t  a l l o w  f o r  any 

r e d u c t i o n s  i n  c o n t a i n e r  w e ig h t s  and p o l l u t i o n  c o e f f i c i e n t s  

a r i s i n g  f rom t e c h n o l o g i c a l  im provem en ts  o v e r  t h i s  p e r i o d  so 

t h a t  t h e  d a ta  i n  t a b l e  7 .1 2  g i v e s  an o v e r e s t i m a t e  f o r  th e  

i n c r e a s e  i n  p o l l u t i o n  l e v e l s .

Ta b le  7 .1 2  shows t h a t  t h e  e x t r a p o l a t i o n  o f  th e  

t r e n d s  o f  an i n c r e a s i n g  use o f  n o n - r e t u r n a b l e s  t o  th e  ex t rem e 

case o f  t h e  100 p e r  c e n t  n o n - r e t u r n a b l e  sys te m ,  d e p i c t e d  i n  

s c e n a r i o  I I I ,  wou ld  r e s u l t  i n  an i n c r e a s e  i n  a i r  p o l l u t i o n  

and q u a n t i t i e s  o f  i n d u s t r i a l  s o l i d  w a s te .  However,  th e  l e v e l  

o f  w a te r  p o l l u t i o n  e m is s io n s  f rom th e  be ve ra g e  c o n t a i n e r  

sys tems i s  lo w e r  under  s c e n a r i o  I I I  t h a n  un d e r  t h e  1982 

b a s e l i n e  s c e n a r i o  I I .  T h i s  i s  due t o  t h e  low  l e v e l  o f  3 t o  

wh ich  th e  r e t u r n a b l e  b o t t l e ' s  t r i p p a g e  i s  c u r r e n t l y  f o r e c a s t  

t o  d e c l i n e  by 1982. Fo r  s i m i l a r  r e a s o n s ,  t h e  l e v e l  o f  w a te r  

p o l l u t i o n  e m is s io n s  i s  h i g h e r  under  s c e n a r i o  V I ,  wh ich  

d e p i c t s  an i n t e r m e d i a t e  i n c r e a s e  i n  t h e  r e t u r n a b l e ' s  m a rke t  

sha re  b u t  w i t h  th e  t r i p p a g e  r a t e  r e m a in in g  a t  t h i s  low l e v e l  

o f  3.
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The im p o r ta n c e  o f  a c h ie v i n g  i n c r e a s e s  i n  the  

r e t u r n a b l e ' s  t r i p p a g e  can a l s o  be seen by com par ing  th e  g r e a t e r  

r e d u c t i o n s  i n  p o l l u t i o n  l e v e l s  under  th e  h i g h e r  t r i p p a g e  

i n t e r m e d i a t e  s c e n a r i o  V w i t h  t h e  r e s u l t s  f o r  t h e  i n t e r m e d i a t e  

s c e n a r i o  VI  where t r i p p a g e  f a i l s  t o  i n c r e a s e .  The r e s u l t s  f o r  

s c e n a r i o s  V I I ,  V I I I  and IX f u r t h e r  h i g h l i g h t  th e  r e d u c t i o n s  i n  

p o l l u t i o n  e m is s io n s  t h a t  c o u ld  be a c h ie v e d  by i n c r e a s e s  i n  th e  

r e t u r n a b l e  b o t t l e ' s  m a rke t  sha re  and t r i p p a g e .

7 .6  C o n c lu s io n s

S e c t i o n  7 .2  o f  t h i s  c h a p te r  o u t l i n e s  a m e thod o log y  f o r  

e v a l u a t i n g  t h e  e x t e r n a l  c o s t s  o f  t h e  p o l l u t i o n  g e n e ra te d  by th e  

beverage  c o n t a i n e r  sys te m s .  T h is  m e thodo logy  c o n s i s t s  o f  the  

f o l l o w i n g  f o u r  s e q u e n t i a l  s ta g e s  : C a l c u l a t i o n  o f  th e  r e s i d u a l  

p o l l u t i o n  e m is s io n s  from th e  beverage  c o n t a i n e r  sys tem s ;  t h e i r  

c o n v e r s io n  i n t o  te rm s  o f  t h e  a m b ien t  c o n c e n t r a t i o n  l e v e l s  o f  

th e  p o l l u t a n t s  i n  th e  a reas  s u r r o u n d in g  th e  v a r i o u s  p l a n t s ;  

e s t i m a t i o n  o f  p h y s i c a l  measures f o r  t h e  r e s u l t i n g  damages; and 

m oneta ry  e v a l u a t i o n  o f  th e s e  e n v i r o n m e n t a l  damages.

Data c o n s t r a i n t s  meant t h a t  i t  was o n l y  p o s s i b l e  t o  

p e r fo rm  th e  f i r s t  s tag e  i n  t h i s  t h e s i s .  M o re o ve r ,  l a c k  o f  U.K.  

d a ta  meant t h a t  t h e  c a l c u l a t i o n s  had t o  be based upon ove rseas  

d a t a .

I t  had been argued t h a t  th e s e  o ve rsea s  s t u d i e s  a re  n o t  

a p p l i c a b l e  t o  t h e  p a r t i c u l a r  p o s i t i o n  i n  th e  U .K .  T h e r e f o r e ,  

th e s e  o v e r s e a s '  s t u d i e s  a re  c r i t i c a l l y  a n a ly s e d  i n  s e c t i o n  7 . 4 ,  

w h ich  h i g h l i g h t s  a number o f  i m p o r t a n t  s h o r t c o m in g s  o f  the se  

s t u d i e s .  In  p a r t i c u l a r ,  s e c t i o n  7 .4  d e m o n s t ra te s  t h a t  th e  

su p p le m e n ta ry  paper  p a c k a g in g  f o r  t h e  r e t u r n a b l e  b o t t l e s  

a n a ly s e d  i n  th e  US EPA s tu d y  i s  s i g n i f i c a n t l y  g r e a t e r  than  t h a t
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c u r r e n t l y  used i n  th e  U.K. C o n s e q u e n t l y ,  t h e  f i g u r e s  i n  th e  US 

EPA s tu d y  have been a d ju s t e d  t o  a l l o w  f o r  some im p o r t a n t  

d i f f e r e n c e s  between th e  US EPA s tu d y  and th e  c u r r e n t  U.K . 

s i t u a t i o n .

A c o m b in a t i o n  o f  th e  r e s u l t s  o f  t h e  Swiss  s tu d y  and th e  

a d j u s t e d  f i g u r e s  from th e  US EPA s tu d y  i n d i c a t e  t h a t  th e  

r e t u r n a b l e  b o t t l e  c r e a t e s  th e  l e a s t  a i r  and w a te r  p o l l u t i o n  

f o l l o w e d  by th e  b i m e t a l l i c  can and n o n - r e t u r n a b l e  b o t t l e  w i t h  

th é  a lu m in iu m  can system g e n e r a t i n g  th e  most a i r  and w a te r  

p o l l u t i o n .  I n  a d d i t i o n ,  t h e ' u s  EPA a d j u s t e d  f i g u r e s  show t h a t  

t h e  r e t u r n a b l e  system g e n e r a te s  th e  l e a s t  i n d u s t r i a l  s o l i d  

waste f o l l o w e d  by th e  a lu m in iu m  can and n o n - r e t u r n a b l e  b o t t l e ,  

w i t h  th e  b i m e t a l l i c  can sys tem g e n e r a t i n g  t h e  h i g h e s t  l e v e l  o f  

i n d u s t r i a l  s o l i d  w a s te s .

However, t h i s  f a v o u r a b l e  r a n k i n g  o f  t h e  r e t u r n a b l e  

b o t t l e  depends e s s e n t i a l l y  upon th e  t r i p p a g e  a c h ie v e d  by the  

r e t u r n a b l e  b o t t l e .  I t  i s  e s t im a t e d  t h a t ,  i n  o r d e r  t o  g e n e ra te  

l e s s  a i r  p o l l u t i o n  th a n  th e  n o n - r e t u r n a b l e  g l a s s  b o t t l e ,  

b i m e t a l l i c  can and a lu m in iu m  can s y s te m s ,  t h e  r e t u r n a b l e  b o t t l e  

has t o  a c h ie v e  b reakeven  t r i p p a g e s  o f  1 . 2 ,  1 .6  and 1, 

r e s p e c t i v e l y .  The b reakeven  t r i p p a g e s  f o r  t h e  r e t u r n a b l e  

system t o  g e n e r a te  l e s s  w a te r  p o l l u t i o n  e m is s io n s  th a n  t h e  

n o n - r e t u r n a b l e  g la s s  b o t t l e ,  b i m e t a l l i c  and a lu m in iu m  can 

systems a re  e s t im a t e d  t o  be 7 . 2 ,  1 4 .8  and 0 . 8 ,  r e s p e c t i v e l y .

In  o r d e r  t o  g e n e r a te  l e s s  i n d u s t r i a l  s o l i d  was te  th a n  th e s e  

t h r e e  n o n - r e t u r n a b l e  s ys tem s ,  t h e  r e t u r n a b l e  b o t t l e  has t o  

a c h ie v e  b reakeven  t r i p p a g e s  o f  1 . 5 ,  0 .7  and 1 . 6 ,  r e s p e c t i v e l y .

-  325 -



S e c t io n  7 .5  h i g h l i g h t s  th e  r e d u c t i o n s  i n  the  p o l l u t i o n  

e m is s io n s  from th e  beverage  c o n t a i n e r  sys tem s t h a t  c o u ld  r e s u l t  

f rom i n c r e a s e s  i n  th e  m a rke t  share  and t r i p p a g e  o f  the  

r e t u r n a b l e  b o t t l e .

An i m p o r t a n t  l i m i t a t i o n  o f  t h e  two a v a i l a b l e  ove rseas  

s t u d i e s  i s  t h a t  th e y  do n o t  a d d ress  t h e  q u e s t i o n  o f  th e  

s i g n i f i c a n c e  o f  th e  p o l l u t i o n  damages caused by beverage 

c o n t a i n e r  s ys tem s .  The US EPA s tu d y  i s  p a r t i c u l a r l y  d e f i c i e n t  

i n  t h i s  r e s p e c t  s in c e  th e  q u a n t i t i e s  ( i n  Kgs) o f  th e  d i f f e r e n t  

p o l l u t a n t s  have j u s t  been added t o g e t h e r  on an e q u a l  b a s i s  to  

g i v e  a g g re g a te d  r e s u l t s  i n  t h i s  s t u d y .  In  t h e  Swiss s t u d y ,  th e  

d i f f e r e n t  a i r  p o l l u t a n t s  have been w e ig h te d  by t h e i r  r e s p e c t i v e  

am b ie n t  a i r  q u a l i t y  s t a n d a r d s .  T h is  p r o c e d u re  has a l s o  been 

ad op ted  f o r  t h e  d e r i v a t i o n  o f  th e  ' a d j u s t e d  EPA' f i g u r e s  f o r  

a i r  p o l l u t i o n .  T h is  g i v e s  a s l i g h t l y  b e t t e r  i n d i c a t o r  o f  th e  

r e l a t i v e  im p a c ts  o f  th e  a l t e r n a t i v e  c o n t a i n e r  systems f o r  t h i s  

s i n g l e  i t e m .  However, bo th  th e  w e ig h te d  f i g u r e s  and th e  s im p le  

a g g re g a te s  a r e ,  on t h e i r  own, o f  l i m i t e d  u s e f u l n e s s  f o r  th e  

com par ison  o f  these  p o l l u t i o n  im p a c ts  w i t h  o t h e r  economic and 

e n v i r o n m e n t a l  im p a c ts  o f  beverage  c o n t a i n e r  p o l i c i e s .

In  o r d e r  t o  overcome t h i s  l i m i t a t i o n ,  mone ta ry  

v a l u a t i o n s  s h o u ld  i d e a l l y  be d e r i v e d  th r o u g h  t h e  p e r fo rm a n c e  o f  

t h e  f u r t h e r  s ta g e s  I I  -  IV  o f  th e  m e thod o log y  o u t l i n e d  i n  

S e c t i o n  7 . 2 .  However, t h i s  wou ld  p r e s e n t  a number o f  p r a c t i c a l  

p ro b le m s .  M o reo ve r ,  th e  c u r r e n t l y  a v a i l a b l e  i n f o r m a t i o n  

i n d i c a t e s  t h a t  t h e  p o l l u t i o n  from th e  be ve rage  c o n t a i n e r  

sys tems does n o t  r e p r e s e n t  a s i g n i f i c a n t  p o r t i o n  o f  t o t a l  

n a t i o n a l  p o l l u t i o n .  T h e r e f o r e ,  i t  wou ld  p r o b a b l y  n o t  be
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w o r t h w h i l e  t o  u n d e r ta k e  th e  e x t e n s i v e ,  o r i g i n a l  r e s e a r c h  

r e q u i r e d  t o  com p le te  th e  f u r t h e r  S tages  I I  -  IV and d e r i v e  an 

a c c u r a t e  economic v a l u a t i o n  f o r  t h e s e  p o l l u t i o n  im p a c t s .  An 

a l t e r n a t i v e ,  l e s s  demanding approach  wou ld  be t o  sup p lem en t  th e  

w e ig h te d  a n d / o r  u n w e ig h te d  p o l l u t i o n  e m is s io n s  w i t h  a d d i t i o n a l  

q u a l i t a t i v e  i n f o r m a t i o n  on th e  e n v i r o n m e n t a l  s i t u a t i o n  a t  th e  

m a jo r  p l a n t s  i n v o l v e d  i n  th e  beverage  c o n t a i n e r  sys tem s .  T h is  

i n f o r m a t i o n  c o u ld  i n c l u d e ;  th e  l o c a l  m e t e o r o l o g i c a l  and 

h y r o l o g i c a l  c o n d i t i o n s ;  t h e  human and th e  ( v a r i o u s  t y p e s  o f )  

w i l d l i f e  p o p u l a t i o n s  l i k e l y  t o  be a f f e c t e d  by th e  p o l l u t i o n ;  

th e  n a t u r e  and s e r io u s n e s s  o f  t h e s e  im p a c t s ;  and t h e  p o l l u t i o n  

c o n t r o l  a u t h o r i t i e s '  o p i n i o n s  on th e  im p o r ta n c e  o f  th e  

p o l l u t i o n  f rom th e  v a r i o u s  f a c t o r i e s .  N e v e r t h e l e s s ,  on a c c o u n t  

o f  th e  many d i v e r s e  i n d u s t r i a l  p l a n t s  i n v o l v e d  i n  th e  beverage  

c o n t a i n e r  s y s te m s ,  even t h i s  s i m p l i f i e d  p ro c e d u re  wou ld  s t i l l  

e n t a i l  e x t e n s i v e  i n v e s t i g a t i o n s  and wou ld  c o n s t i t u t e  a 

d i f f i c u l t  and c o s t l y  e x e r c i s e .
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CHAPTER 8 

PUBLIC HEALTH AND HYGIENE

In t ro d u c t io n

Concern has been expressed t h a t  th e  use o f

r e t u r n a b l e  b o t t l e s  cou ld  p re s e n t  p o t e n t i a l  hyg iene  problems

on account  o f  the  presence o f  any c o n ta m in a n ts  i n  the  b o t t l e d

beverage and as a r e s u l t  o f  the  s to r a g e  o f  th e  re tu rn e d

em pt ies  a t  the  r e t a i l  o u t l e t s .  [ S h e l l e y  (1978) M u l t i p l e  Food

and D r in k  R e t a i l e r s  A s s o c ia t i o n  (MFDRA) ( 1 9 7 8 ) ] .  T h e re fo re ,

t h i s  c h a p te r  examines these  two a s p e c ts .

S e c t io n  8 .1  o u t l i n e s  a methodo logy f o r  e v a lu a t i n g  
the  e x t e r n a l  hyg iene im pac ts  o f  beverage 
c o n t a i n e r s .
S e c t io n  8 .2  assesses the  i n c i d e n c e ,  n a tu re  and 
s i g n i f i c a n c e  o f  the  presence o f  any con tam in an ts  
i n  the  b o t t l e d  beverage.
S e c t io n  8 .3  assesses the  im p a c ts  r e s u l t i n g  from
the  s to ra g e  o f  the  r e tu r n e d  b o t t l e s  a t  the  r e t a i l
o u t l e t s .

8 .1  M e thod o log ies  f o r  e v a lu a t i n g  th e  hyg iene  impac ts  o f
ca rbona ted  beverage c o n t a i n e r s .

The ' b e s t  a v a i l a b l e '  methodology proposed here

c o n s i s t s  o f  the  f o l l o w i n g  t h r e e  s e q u e n t i a l  s ta g e s .

The f i r s t  s tage e n t a i l s  i d e n t i f i c a t i o n  o f  the

p o t e n t i a l  p u b l i c  h e a l t h  and hyg iene prob lems t h a t  cou ld

o c c u r .  Account i s  then taken o f  th e  measures per formed by

the  beverage i n d u s t r y  to  t a c k l e  these  p rob lem s .  An e s t im a te

i s  th e re b y  g iv e n  f o r  th e  in c id e n c e  o f  th e  r e s i d u a l  cases o f
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con tam in an ts  a c t u a l l y  ap pea r ing  i n  packaged beverages and of 

s a n i t a t i o n  problems a r i s i n g  a t  the  r e t a i l  o u t l e t s .  I t  i s  the  

damage caused by these  r e s i d u a l  cases t h a t  r e p r e s e n t  the  

e x t e r n a l  c o s t  o f  these  two a sp ec ts .

The second s tage com pr ises  i d e n t i f i c a t i o n  o f  the  

n a tu re  and s i g n i f i c a n c e  o f  these  r e s i d u a l  im p a c ts .  Th is  i s  

based p r i m a r i l y  upon a re v ie w  o f  the  o p in io n s  o f  the  

r e g u l a t o r y  agenc ies  on t h i s  m a t t e r ,  a l th o u g h  t h i s  i s  

supplemented by any a v a i l a b l e  b a l l  pa rk  ' g u e s s t im a t e s '  o f  th e  

a u t h o r i t i e s '  c o n t r o l  c o s ts  a t t r i b u t a b l e  t o  beverage 

c o n t a i n e r s .

I f  t h i s  re v ie w  found t h a t  beverage c o n t a in e r s  were 

c r e a t i n g  s i g i n i f i c a n t  hyg iene  p rob lem s,  then  the  t h i r d  s tag e  

would be pe r fo rm ed .  Th is  would com pr ise  a more d e t a i l e d  

i n v e s t i g a t i o n  o f  these  p rob lem s :  The p h y s i c a l  i n c id e n c e  o f

the  r e s i d u a l  cases o c c u r r i n g  would be d e te rm ined  more 

a c c u r a t e l y  and an economic e v a lu a t i o n  would be made o f  these  

im p a c ts .  Consumer Surveys cou ld  be used f o r  t h i s .  For 

example, consumers c ou ld  be asked f o r  th e  number o f  f r e e  

b o t t l e s  they  would accep t  i n  compensat ion  f o r  the  p r o b a b i l i t y  

o f  a c e r t a i n  type  o f  c o n ta m in an t  o c c u r in g  i n  a beverage 

c o n t a i n e r .  Th is  l a t t e r  f i g u r e  would be o b ta in e d  from the  

p h y s i c a l  i n c id e n c e  e s t im a te s  genera ted  by th e  f i r s t  two 

s tages o f  the  a n a l y s i s .

The re se a rch  f o r  th e  f i r s t  two s ta g es  suggested t h a t  

the  hyg iene im pac ts  o f  ca rbona ted  beverage c o n t a in e r s  were o f  

l i m i t e d  s i g n i f i c a n c e .  As a r e s u l t  o f  t h i s  f i n d i n g  and the  

da ta  c o l l e c t i o n  problems i n v o lv e d  i n  p e r fo r m in g  a d e t a i l e d
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economic e v a l u a t i o n ,  the 'b e s t  p r a c t i c a b l e '  methodology 

adopted i n  the  t h e s i s  f o r  the e v a lu a t i o n  o f  these  aspec ts  

compr ises j u s t  the f i r s t  two o f  the s e q u e n t i a l  s tages 

o u t l i n e d  above.

8 .2 .  The presence o f  con tam inan ts  i n  beverage c o n ta in e r s

8 . 2 . 1  The in c id e n c e  o f  cases o f  con tam in an ts  i n  beverage
c o n ta in e r s

Some o f  the b o t t l e s  re tu rn e d  to  b o t t l e r s  c o n ta in  

r e s id u e s  o f  beer and s o f t  d r i n k s .  These co n ta m in an ts  i n c lu d e  

d i r t ,  f l i e s ,  and c r i s p  packets  and a p p a r e n t l y  most beer 

b o t t l e s  have beer mould i n  them. The presence o f  any 

con tam in an ts  i n  the b o t t l e d  beverage would a d v e rs e ly  a f f e c t  

the  p u b l i c  image and s a le s  o f  the  brewer o r  b o t t l e r  concerned 

and would con t ravene  the  1955 Food and Drugs A c t .  T h e re fo re ,  

s o f t  d r i n k s  b o t t l e r s  and brewers have implemented measures to  

t a c k l e  t h i s  p rob lem. At the b o t t l i n g  p l a n t ,  the  re tu rn e d  

b o t t l e s  are s u b je c t  t o  a r i g o r o u s  c le a n in g  p ro ce d u re ,  such as 

t h a t  i l l u s t r a t e d  i n  F ig u re  8 . 1 ,  i n  which the  b o t t l e s  are 

g ive n  an i n i t i a l  r i n s e  w i t h  ho t  wa te r  and washed f i r s t  i n  a 

low (0.5%) c a u s t i c  s o l u t i o n  and then i n  a s t r o n g  c a u s t i c  

s o l u t i o n  (2 .5% ) .  F i n a l l y ,  the  b o t t l e s  a re  t h o r o u g h ly  r i n s e d  

w i th  ho t  and then c o ld  w a te r .  I f  a ba tch  o f  r e tu rn e d  b o t t l e s  

i s  p a r t i c u l a r l y  d i r t y ,  then  they  are sen t  th ro u g h  the  washer 

t w i c e .  A f t e r  emerging from the  washing p ro c e s s ,  the  b o t t l e s  

are in s p e c te d  e i t h e r  v i s u a l l y  o r  by an a u to m a t ic  o p t i c a l  

sensor b e fo re  they  go on to  be f i l l e d .  Th is  c le a n in g  

p rocedure  appears  t o  s t e r i l i s e  e f f e c t i v e l y  th e  b o t t l e s  and 

remove the con ta m in a n ts .
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One brewer r e p o r te d  t h a t ,  d u r in g  1977, he re c e iv e d  

th r e e  c o m p la in t s  co n c e rn in g  the  presence i n  h i s  r e t u r n a b le  

b o t t l e s  o f  con tam in an ts  ( i n  each case m o u ld )^ ^ ^ .  The 

annua l  b o t t l i n g  o u tp u t  o f  t h i s  brewery  was 35 m i l l i o n  b o t t l e s  

so t h a t  t h i s  re p re s e n ts  one c o m p la in t  o c c u r r i n g  i n  more than 

11 m i l l i o n  b o t t l e s  f i l l e d .  E n q u i r i e s  w i t h  f i v e  o th e r  brewers  

and s o f t  d r i n k  b o t t l e r s  re v e a le d  a s i m i l a r l y  low in c id e n c e  o f  

c o m p la in t s  about the  presence o f  c o n tam in a n ts  i n  the  b o t t l e d  

b e ve ra g e .

F u r th e r  i n f o r m a t i o n  and da ta  were o b ta in e d  from the

E n v i ro n m e n ta l  H ea l th  O f f i c e r s  A s s o c ia t i o n  and from th r e e
( 2 )l o c a l  e n v i ro n m e n ta l  h e a l t h  depar tmen ts  . One l o c a l  

e n v i ro n m e n ta l  h e a l t h  depar tmen t  had r e c e iv e d  f o u r  c o m p la in t s  

con c e rn in g  beer and ca rbona ted  s o f t  d r i n k s  i n  a on e -yea r  

p e r i o d ;  a n o th e r  had re c e iv e d  seven o r  e i g h t  c o m p la in t s  over 

the  l a s t  ten  y e a rs ;  and the  t h i r d  depar tm en t  had re c e iv e d

(1 )  Th is  i n f o r m a t i o n  on th e  p r a c t i c e  and exp e r ie n c e s  o f  
b o t t l e r s  was o b ta in e d  from i n t e r v i e w s  w i t h  s i x  l o c a l  and 
n a t i o n a l  b o t t l e r s  and b rew ers .  Appendix  V I I  g iv e s  
d e t a i l s  o f  the  areas where i n f o r m a t i o n  was sought  on 
t h i s  s u b j e c t .  Th is  l i s t  was sen t  t o  the  b o t t l e r s  p r i o r  
to  the  i n t e r v i e w  and f u r t h e r  e l a b o r a t i o n  was o b ta in e d  on 
these p o in t s  i n  the  course  o f  th e  i n t e r v i e w s .

(2 )  These t h r e e  l o c a l  e n v i ro n m e n ta l  h e a l t h  depar tm en ts  ( a t  
L e i c e s t e r ,  Leeds and H i l l i n g d o n )  were s e le c te d  f o l l o w i n g  
correspondence w i t h  th e  E n v i ro n m e n ta l  H ea l th  O f f i c e r s  
A s s o c ia t i o n  and a m eet ing  w i t h  o f f i c i a l s  a t  the  
Department o f  H ea l th  and S o c ia l  S e c u r i t y  (DHSS). The 
o f f i c i a l s  suggested t h a t  these  t h r e e  E n v i ro n m e n ta l  
H ea l th  Departments  would be the  most l i k e l y  t o  p ro v id e  
the  da ta  r e q u i r e d  f o r  t h i s  p r o j e c t .  These l o c a l  
E nv i ro n m e n ta l  H ea l th  Departments  were then sen t  a 
q u e s t i o n n a i r e  (see Appendix V I I I )  o f  th e  s p e c i f i c  areas 
on which i n f o r m a t i o n  was s ou gh t .  A d r a f t  o f  t h i s  
ch a p te r  was sen t  t o  these  l o c a l  e n v i ro n m e n ta l  h e a l t h  
depar tments  and to  o f f i c i a l s  a t  the  E n v i ro n m e n ta l  H ea l th  
O f f i c e r s  A s s o c ia t i o n  and a t  th e  DHSS. They agreed w i t h  
the  p resen ted  f i n d i n g s  o f  the  re s e a rc h .
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seven c o m p la in t s  d u r in g  the  p e r io d  1975-1978.  Most o f  the  

c o m p la in t s  concerned b o t t l e s .  I t  was no t  p o s s ib l e  f o r  these 

depar tments  to  c e r t i f y  whether  the  da ta  r e f e r r e d  to  

r e t u r n a b l e  or  n o n - r e t u r n a b le  b o t t l e s ,  bu t  i t  i s  t o  be 

expected  t h a t  the  con tam inan ts  are more l i k e l y  t o  occu r  i n  

r e t u r n a b l e  c o n t a i n e r s .  However, t h e r e  was one c o m p la in t  

co n c e rn in g  a p ie ce  o f  ca rdboard  t h a t  was found i n  a beer can 

which i n d i c a t e s  t h a t  some co n tam in an ts  can a ls o  appear i n  

n o n - r e t u r n a b le  c o n t a i n e r s .  Moreover ,  th e  prob lem o f  mould 

d e v e lo p in g  i n  beverage b o t t l e s  as a r e s u l t  o f  an im p e r f e c t  

c l o s u r e  can a r i s e  f o r  n o n - r e t u r n a b le  as w e l l  as r e t u r n a b l e  

b o t t l e s .

8 . 2 . 2 .  The n a tu re  and s i g n i f i c a n c e  o f  the se  cases

The most common cause o f  these  c o m p la in t s  was the  

presence o f  mould which o ccu r re d  i n  f o u r  o u t  o f  fo u r te e n  

in s t a n c e s .  There were two c o m p la in t s  about c h ip s  on th e  top  

o f  the  b o t t l e  and two about the  t a s t e  o f  th e  beverage.  The 

re m a in in g  c o m p la in t s  concerned the  presence i n  the  beverage 

o f  a v a r i e t y  o f  f o r e i g n  substances which i n c lu d e d  a f l y ,  a 

s t raw  and a p l a s t i c  f l o w e r .  As a r e s u l t  o f  these  c o m p la in t s ,  

a warn ing  l e t t e r  was sen t  to  th e  b o t t l e r s .  However, i t  was 

the  o p in io n  o f  the  E n v i ro n m e n ta l  H e a l th  O f f i c e r s  (EHOs) 

concerned t h a t  these  in s ta n c e s  d id  no t  c o n s t i t u t e  a h e a l t h  

hazard and no p r o s e c u t io n s  were made.

These c o m p la in t s  c o n c e rn in g  beer  and s o f t  d r i n k s  

c o n t a in e r s  r e p r e s e n t  a s m a l l  p r o p o r t i o n  (between 0 .03  and 

0 .4  p e r c e n t )  o f  the  t o t a l  cases o f  food c o n ta m in a t io n  d e a l t  

w i t h  by the  E n v i ro n m e n ta l  H ea l th  D epar tm ents .  The EHOs are
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more concerned about the  presence o f  c o n ta m in a n ts  i n  p ro d u c ts  

such as b read ,  c o n f e c t i o n e r y ,  meat p r o d u c ts  and m i l k .  In  

t h i s  r e s p e c t ,  i t  shou ld  be no ted  t h a t ,  i n  c o n t r a s t  to  the  

a l k a l i n i t y  o f  m i l k ,  the  a c i d i t y  o f  s o f t  d r i n k s  and beer 

( p h 4)  i n h i b i t s  the  development o f  b a c t e r i o l o g i c a l  

c o n ta m in a t io n  i n  these  beverages.

I t  i s  d i f f i c u l t  t o  d e te rm ine  w i t h  any accuracy  the  

c o s ts  i n c u r r e d  by E n v i ro n m e n ta l  H ea l th  Departments  f o r  the  

i n v e s t i g a t i o n  o f  a c o m p la in t  about a c o n ta m in a n t  i n  a 

ca rbona ted  beverage c o n t a i n e r .  The b e s t  ' g u e s s t im a t e '  t h a t  

c o u ld  be d e r i v e d  on t h i s  m a t te r  comes from one E n v i ro n m e n ta l  

H e a l th  Department which e s t im a te d  t h a t ,  i n  1978, a t y p i c a l  

i n v e s t i g a t i o n  c o n c e rn in g  a d i r t y  m i l k  b o t t l e  c o s t  i n  the  

r e g io n  o f  £46-£5G (1978 p r i c e s ) ^ ^ \  Th is  f i g u r e  in c lu d e s  

the  c o s ts  o f  p r o f e s s i o n a l  and a d m i n i s t r a t i v e  s e r v i c e s  

per fo rmed d u r in g  the  i n v e s t i g a t i o n ,  bu t  does no t  i n c lu d e  the  

c o s ts  o f  any c o u r t  p ro c e e d in g s .  However, as was noted above, 

no p r o s e c u t io n s  were made by the  E n v i ro n m e n ta l  H e a l th  

Departments  f o l l o w i n g  the  re p o r te d  c o m p la in t s  about 

ca rbona ted  beverage c o n t a i n e r s .  T h e r e fo r e ,  t h i s  o m iss ion  i s  

reason ab le  f o r  the  purposes o f  t h i s  s tu d y .

(3 )  Th is  e s t im a te  has two ( c o u n t e r a c t i n g )  l i m i t a t i o n s .  Th is  
p a r t i c u l a r  E n v i ro n m e n ta l  H e a l th  Department s a id  t h a t  i t s  
i n v e s t i g a t i o n  p roced u re s  were ve ry  e f f i c i e n t  and t h a t  
the  c o s ts  o f  i n v e s t i g a t i o n s  m igh t  be h ig h e r  f o r  
E n v i ro n m e n ta l  H e a l th  Departments i n  o t h e r  r e g io n s .  
However, i n v e s t i g a t i o n s  i n t o  m i l k  b o t t l e  c o m p la in t s  
would p r o b a b ly  be more r i g o r o u s  than  i n v e s t i g a t i o n s  i n t o  
c o m p la in t s  about ca rbona te d  beverage c o n t a i n e r s  which 
co n s e q u e n t ly  co u ld  be expected  t o  be l e s s  c o s t l y .
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Th is  c o s t  e s t im a te  can be a p p l i e d  t o  th e  e a r l i e r  

f i g u r e  f o r  the  in c id e n c e  o f  c o m p la in t s  to  g i v e  a ve ry  rough 

e s t im a te  o f  the  u n i t  e x t e r n a l  c o n t r o l  c o s ts  i n c u r r e d  by 

p u b l i c  a u t h o r i t i e s  as a r e s u l t  o f  the  presence o f  any 

con tam inan ts  i n  ca rbona ted  beverage c o n t a i n e r s .  I f  i t  i s  

assumed t h a t  a l l  o f  the  t h r e e  c o m p la in t s  r e p o r te d  by the  

brewer mentioned e a r l i e r  were i n v e s t i g a t e d  by the  

E n v i ro n m e n ta l  H e a l th  Departm ent ,  then  one i n v e s t i g a t i o n  

oc c u r re d  f o r  every  11 m i l l i o n  r e t u r n a b l e  b o t t l e s  f i l l e d .

Th is  makes the  e x t e r n a l  c o s ts  o f  i n v e s t i g a t i n g  c o m p la in t s  

about the  presence o f  a con ta m in a n t  i n  a r e t u r n a b l e  b o t t l e  o f  

the  o rd e r  o f  0 .0004p .  pe r  b o t t l e  f i l l e d .  T h is  means t h a t  the  

t o t a l  n a t i o n a l  f i g u r e  f o r  the  e x t e r n a l  c o s ts  o f  i n v e s t i g a t i n g  

a l l  c o m p la in t s  r e l a t i n g  to  the  ' o f f  p rem ise  s a le s  o f  bee r ,  

c i d e r  and ca rbona ted  s o f t  d r i n k s  i n  r e t u r n a b l e  b o t t l e s  would 

be about £4,500 i n  1977 ( i n  1977 p r i c e s ) .  The assumpt ions 

beh ind t h i s  c a l c u l a t i o n  p ro b a b ly  make i t  an o v e r e s t im a te .  

N o tw i t h s ta n d in g  these  assumpt ions and t h e i r  l i m i t a t i o n s ,  t h i s  

does g iv e  an i n d i c a t i o n  o f  the  low o rd e r  o f  magni tude o f  th e  

e x t e r n a l  c o s ts  r e s u l t i n g  from i n v e s t i g a t i o n s  i n t o  c o m p la in t s  

about  con tam in an ts  i n  r e t u r n a b l e  b o t t l e s .  As was noted 

e a r l i e r ,  the  E nv i ro n m e n ta l  H ea l th  Departments  do a lso  

i n v e s t i g a t e  c o m p la in t s  about  c on ta m in an ts  i n  n o n - r e t u r n a b le  

c o n t a i n e r s .  T h e re fo re ,  the  e x t e r n a l  c o s ts  o f  these 

i n v e s t i g a t i o n s  shou ld  s i m i l a r l y  be a t t r i b u t e d  to  the  

n o n - r e t u r n a b le  c o n t a i n e r s .  However, on a per  n o n - r e t u r n a b le  

b o t t l e  o r  can b a s i s ,  these  e x t e r n a l  c o s ts  would p ro b a b ly  be 

even low er  than  the  0.0004p e s t im a te  d e r i v e d  above f o r  the  

r e t u r n a b l e  b o t t l e .
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On account  o f  the  la c k  o f  hard da ta  re g a r d in g  the  

u n i t  e x t e r n a l  hyg iene c o s ts  o f  ca rbona ted  beverage 

c o n t a i n e r s ,  e s p e c i a l l y  f o r  n o n - r e t u r n a b le s ,  i t  has no t  been 

p o s s ib le  to  d e r i v e  any a c c u ra te  q u a n t i t a t i v e  f i g u r e s  f o r  the  

t o t a l  e x t e r n a l  hyg iene  c o s ts  o f  i n v e s t i g a t i n g  c o m p la in t s  

c o n c e rn in g  any con tam in a n ts  i n  the  c o n t a i n e r s  used f o r  the  

' o f f  premise s a le s  o f  ca rbona ted  beverages i n  1977 and under 

the  v a r io u s  s c e n a r io s  f o r  1982. N e v e r th e le s s ,  the  

q u a l i t a t i v e  i n f o r m a t i o n  and b a l l  pa rk  ' g u e s s t i m a t e s ' ,  

p resen ted  above, i n d i c a t e  t h a t  the  im pa c ts  o f  the  r e s i d u a l  

con tam inan ts  i n  beverage c o n t a i n e r s  a re  no t  s i g n i f i c a n t .  

C onsequen t ly ,  a more d e t a i l e d  economic e v a l u a t i o n  o f  these  

im pac ts  was no t  un d e r ta k e n .

8 . 2 . 3  C onc lus ion

The a v a i l a b l e  da ta  i n d i c a t e  t h a t  a c o m p la in t  about a 

co n tam in a n t  i n  a beer o r  s o f t  d r i n k  b o t t l e  occu rs  once f o r  

about every  11 m i l l i o n  r e t u r n a b l e  b o t t l e s  f i l l e d .  I t  i s  ve ry  

d i f f i c u l t  t o  de te rm ine  an a c c u ra te  e s t im a te  f o r  th e  e x t e r n a l  

c o s ts  o f  the  p u b l i c  i n v e s t i g a t i o n  o f  th e se  c o m p la in t s .  

N e v e r th e le s s ,  some ve ry  t e n t a t i v e  c a l c u l a t i o n s  sugges t  t h a t  

the  u n i t  e x t e r n a l  c o s ts  o f  such i n v e s t i g a t i o n s  would be le s s  

than 0.0004 pence per  r e t u r n a b l e  b o t t l e  f i l l e d .  I t  i s  no ted 

t h a t  the  E n v i ro n m e n ta l  H e a l th  Departments  a l s o  i n v e s t i g a t e  

c o m p la in t s  about the  presence o f  c o n ta m in a n ts  i n  

n o n - r e t u r n a b le  c o n t a i n e r s .  The u n i t  e x t e r n a l  c o s ts  o f  such 

i n v e s t i g a t i o n s  co n c e rn in g  n o n - r e t u r n a b le s  c o u ld  be expected 

to  be low er  than the e s t im a te  g ive n  above f o r  r e t u r n a b l e s .

I t  i s  the  o p in io n  o f  the  E n v i ro n m e n ta l  H e a l th  O f f i c e r s  t h a t
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the  con tam in an ts  t h a t  are found i n  beer and s o f t  d r i n k s  

b o t t l e s  and cans do no t  c o n s t i t u t e  a hazard  to  human h e a l t h .  

T h e re fo re ,  the  presence o f  con tam in an ts  i n  r e t u r n a b l e  b o t t l e s  

i s  no t  con s id e re d  to  p re s e n t  a s i g n i f i c a n t  p u b l i c  h e a l t h  

problem and would no t  be expected t o  p re s e n t  a s i g n i f i c a n t  

problem i f  t h e r e  was any in c re a s e  i n  the  market  share and use 

o f  r e t u r n a b l e  b o t t l e s ,  such as t h a t  d e p ic te d  under the 

s c e n a r io s  IV to  IX f o r  1982.

8 .3  S a n i t a t i o n  problems from the  s to ra g e  o f  the  re tu r n e d
empt ies  a t  the  r e t a i l  o u t l e t s

8 . 3 . 1 .  The in c id e n c e  o f  s a n i t a t i o n  prob lems a t  the  r e t a i l
o u t l e t s .

Many b o t t l e s  c o n ta in  re s id u e s  o f  beer  o r  s o f t  d r i n k s  

which cou ld  a t t r a c t  f l i e s  and verm in  and c o u ld  p re s e n t  

p o t e n t i a l  s a n i t a t i o n  problems w h i l e  the  b o t t l e s  are be ing  

s to r e d  a t  the  r e t a i l  o u t l e t s .  The s i z e  o f  these  p o t e n t i a l  

s a n i t a t i o n  problems w i l l  depend upon: th e  p r o p o r t i o n  o f

screw top  b o t t l e s  t h a t  a re  r e tu r n e d  w i t h  t h e i r  top s  on; the  

methods used by the  r e t a i l e r s  f o r  s t o r i n g  th e  empty 

r e t u r n a b l e s ;  and the  f re quency  w i t h  which the  em pt ies  are 

c o l l e c t e d .

(a )  The p r o p o r t i o n  o f  screw to p  b o t t l e s  t h a t  are 
r e tu r n e d  w i t h  t h e i r  tops  on

I f  the  screw top  b o t t l e s  are r e t u r n e d  w i t h  t h e i r

to p s  on, then  r e s id u e s  i n s i d e  these  b o t t l e s  w i l l  no t  a t t r a c t

f l i e s  and t h i s  w i l l  reduce the  s a n i t a t i o n  problems a t  the

r e t a i l  o u t l e t .  C onsequen t ly ,  some r e t a i l e r s  ask t h e i r

customers to  r e t u r n  these  b o t t l e s  w i t h  t h e i r  tops  on. The

r e t a i l e r s '  s u r v e y ,  which was under taken  as p a r t  o f  the
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t r i p p a g e  s tudy  (see Chapter 10 ) ,  re v e a le d  t h a t  f o u r  

r e t a i l e r s ,  ou t  o f  the  58 su rveyed ,  s t i p u l a t e d  t h a t  the y  would 

no t  accept  a r e t u r n a b le  b o t t l e  which d id  no t  have i t s  screw 

to p  on. The t h r e e  s o f t  d r i n k  b o t t l e r s  i n t e r v i e w e d  re p o r te d  

t h a t  a lm os t  a l l  o f  t h e i r  b o t t l e s  were r e tu r n e d  w i t h  the  tops 

o n ^ ^ ) .  However, the MFDRA c on s id e red  t h a t  a s i g n i f i c a n t  

p r o p o r t i o n  a re  re tu rn e d  w i t h o u t  t h e i r  t o p s ,  A crown co rk  

c lo s u r e  i s  used f o r  many r e t u r n a b le  b o t t l e s  ( e . g . ,  beer 

b o t t l e s )  which would be re tu r n e d  w i t h o u t  t o p s .

( b ) S torage methods

The r e t a i l e r s  re c o g n is e  th e  p o t e n t i a l  problems 

p resen ted  by re tu rn e d  beverage c o n t a in e r s  and take  i n t o  

account  these  and a number o f  o th e r  p o s s ib l e  food 

c o n ta m in a t io n  problems when o r g a n i s in g  t h e i r  s to rag e  

ar rangem ents .  Thus, the  r e t a i l e r s  a t te m p t  t o  keep se p a ra te  

the  main food s tocks  from the r e tu r n e d  em p t ie s ,  which they 

endeavour t o  p la ce  i n  a sep a ra te  s e c t i o n  o r  i n  an o u ts id e  

shed o r  s to rag e  a rea .  The a c t u a l  s to ra g e  arrangements  used 

by the  r e t a i l e r s  va ry  depending upon the  type  o f  r e t a i l  

o u t l e t ,  i t s  l o c a t i o n  and a v a i l a b i l i t y  o f  space.  I t  was no t  

p o s s ib le  t o  o b t a i n  d e t a i l e d  i n f o r m a t i o n  on t h i s  m a t t e r .

( c ) Frequency o f  d e l i v e r y  and c o l l e c t i o n .

The empt ies  are  n o rm a l l y  c o l l e c t e d  when beer o r  s o f t  

d r i n k s  are d e l i v e r e d  to  the  r e t a i l  o u t l e t .  However, i t  

sometimes may n o t  be p o s s ib l e  t o  f i t  a l l  the  empt ies  on the

(4 )  For d e t a i l s  o f  the  procedure  f o l l o w e d  f o r  o b t a i n i n g  t h i s  
i n f o r m a t i o n  on b o t t l e r s '  e x p e r ie n ce s  and p r a c t i c e s ,  see 
fo o tn o te  1, page 332 and Appendix V I I .
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l o r r y  i n  p e r io d s  a f t e r  peak s a le s  ( e . g . ,  C h r is tm a s )  so t h a t  

some empt ies  may then be l e f t  u n t i l  th e  n e x t  d e l i v e r y .  

I n t e r v i e w s  w i t h  the  t r a n s p o r t  managers a t  one s o f t  d r i n k s  

b o t t l e r  and f i v e  b re w e r ie s  re v e a le d  t h a t  most d e l i v e r i e s  are 

made every  week or  f o r t n i g h t .  The f req ue ncy  o f  d e l i v e r y  

depends to  a c e r t a i n  e x t e n t  upon the  s a le s  t u r n o v e r  o f  the  

o u t l e t .  The s o f t  d r i n k  b o t t l e r  s a id  t h a t  he l i k e d  to  have a 

minimum s a le s  o f  f i v e  dozen b o t t l e s  f o r  each d e l i v e r y ,  which 

m igh t  e n t a i l  a p e r io d  o f  t h r e e  weeks between d e l i v e r i e s  f o r  

some s m a l l  o u t l e t s ,  bu t  t h a t  he was w i l l i n g  t o  make more 

f r e q u e n t  d e l i v e r i e s  i f  t h e r e  was a s h o r ta g e  o f  s to ra g e  space 

a t  the  r e t a i l  o u t l e t .

Review o f  a v a i l a b l e  ev idence

E n q u i r i e s  w i t h  t h r e e  l o c a l  E n v i ro n m e n ta l  H ea l th  

D e p a r t m e n t s ^ t h e  M i n i s t r y  o f  A g r i c u l t u r e ,  F i s h e r i e s  and 

Food 's  Pest I n f e s t a t i o n  C o n t r o l  L a b o r a to r y ,  two Supermarke ts ,  

the  I n s t i t u t e  o f  Grocery  D i s t r i b i t i o n  and th e  MFDRA have 

re v e a le d  no ev idence o f  any s a n i t a t i o n  prob lems o c c u r r i n g  as 

a r e s u l t  o f  the  s to ra g e  o f  empty r e t u r n a b l e s .  Thus, i t  

appears t h a t  the  p o t e n t i a l  s a n i t a t i o n  p rob lems are a t  p r e s e n t  

s a t i s f a c t o r i l y  overcome by the  e f f i c i e n c y  o f  th e  r e g u l a t o r y  

a c t i v i t i e s  o f  the  EHGs, by the  c o n t r o l  measures

(5 )  For d e t a i l s  o f  the  p rocedure  f o l l o w e d  f o r  the  e n q u i r i e s  
re g a r d in g  t h i s  a s p e c t ,  see f o o t n o t e  2, page 332 and 
Appendix V I I I .  Appendix IX shows th e  l i s t  o f  the  
s p e c i f i c  p o in t s  on which i n f o r m a t i o n  was sought  on t h i s  
s u b je c t  from the  r e t a i l  t r a d e .
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and s to ra g e  methods adopted by the  r e t a i l e r s ,  and the  

f requency  o f  c o l l e c t i o n  o f  the  em p t ie s .  However, t h i s  

absence o f  any ev idence o f  i n s ta n c e s  and p r o s e c u t i o n s  f o r  

s a n i t a t i o n  problems co u ld  a ls o  be due to  the  d i f f i c u l t i e s  

EHOs e n coun te r  i n  a t t e m p t i n g  to  secure  c o n v i c t i o n s  f o r  

in s ta n c e s  o f  s a n i t a t i o n  p rob lems.  T h e r e fo r e ,  i n  o rd e r  to  

d e te rm ine  t h i s  aspec t  more d e f i n i t i v e l y ,  f u r t h e r  i n f o r m a t i o n  

would be r e q u i r e d  on the  s to ra g e  p rocedu re s  c u s t o m a r i l y  

f o l l o w e d  by a r e p r e s e n t a t i v e  sample o f  r e t a i l e r s  and an 

i n - d e p t h  i n v e s t i g a t i o n  would have to  be made o f  any 

s a n i t a t i o n  problems o c c u r r i n g  a t  the  r e t a i l  o u t l e t s .

8 . 3 . 2  The s i g n i f i c a n c e  o f  s a n i t a t i o n  prob lems due t o  the
s to ra g e  o f  r e tu r n e d  b o t t l e s .

The E n v i ro n m e n ta l  H ea l th  O f f i c e r s  and o f f i c i a l s  a t  

the  Department o f  H ea l th  and S o c ia l  S e c u r i t y  co n s id e re d  t h a t  

the  s to ra g e  o f  empty r e t u r n a b le s  a t  the  r e t a i l  o u t l e t s  does 

no t  c u r r e n t l y  r e p r e s e n t  a s i g n i f i c a n t  s a n i t a t i o n  p rob lem .

The r e t a i l e r ' s  s t o r e  room c o n ta in s  food i t e m s ,  such as 

c o n f e c t i o n e r y ,  which are more a t t r a c t i v e  t o  verm in  than the  

r e s id u e s  o f  beer  o r  s o f t  d r i n k s  i n  the  empty b o t t l e s .  

T h e re fo re ,  the  EHO's a c t i v i t i e s  and codes o f  conduc t  [ e . g . .  

Department o f  H ea l th  and S o c ia l  S e c u r i t y  ( 1 9 7 2 ) ]  are 

p r i m a r i l y  concerned w i t h  o th e r  aspec ts  o f  food  c o n ta m in a t io n  

and s to r a g e ,  such as th e  need to  keep f r e s h  meat se p a ra te  

from cooked meat and the  main tenance o f  adequate  s to ra g e  

f a c i l i t i e s  f o r  c e r e a l s  and f l o u r .

T h e re fo re ,  i t  appears  t h a t  t h e r e  would n o t  be any 

s i g n i f i c a n t  s a n i t a t i o n  problems a r i s i n g  under 

s c e n a r io s  I - V I .  However, these  o f f i c i a l s  a l s o  s t a t e d  t h a t
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some problems might  p o s s ib l y  a r i s e  i f  th e re  was a very  marked

s h i f t  i n  the  beverage market  ( e . g . ,  due t o  a ban on the  use

o f  n o n - r e tu r n a b le  c o n ta in e r s  f o r  ca rbona ted  beverages)  as

d e p ic te d  i n  the  100 per  cen t  r e t u r n a b l e  system o f  s c e n a r io s

V I I I  and IX and perhaps a lso  the pos t -m a nda to ry  d e p o s i t

l e g i s l a t i o n  s i t u a t i o n  o f  s c e n a r io  V I I .  I n  o rd e r  t o  de te rm ine

whether any s a n i t a t i o n  problems would a r i s e  under these

s c e n a r io s ,  f u r t h e r  i n f o r m a t i o n  would be r e q u i r e d  on:

the  r e t a i l e r s *  expected t u r n o v e r  f o r  the s a le s  o f  
beverages i n  r e t u r n a b l e  b o t t l e s  and th e  number o f  
b o t t l e s  t h a t  would be re tu rn e d  to  the  r e t a i l  
o u t l e t  i n  1982 under these s c e n a r io s ;  
the  a v a i l a b i l i t y  o f  s to rag e  space a t  these r e t a i l  
o u t l e t s ;
the  method t h a t  would be adopted by the  r e t a i l e r s  
t o  s t o r e  the  empty r e t u r n a b l e s ;  
the  f requency  w i th  which the  empt ies  would be 
c o l l e c t e d  by the  b o t t l e r s  and b rew ers .

8 . 3 . 3  L i m i t a t i o n s  o f  the  a n a l y s i s

Th is  a n a l y s i s  i s  l i m i t e d  by the  la c k  o f  da ta  on the  

in c id e n c e  o f  s a n i t a t i o n  problems o c c u r r i n g  a t  r e t a i l  

o u t l e t s .  Th is  l a c k  o f  b a s ic  p h y s i c a l  da ta  p reven ted  the  

performance o f  a more d e t a i l e d  economic e v a lu a t i o n  o f  these 

im p a c ts .  N e v e r th e le s s ,  some q u a l i t a t i v e  i n f o r m a t i o n  has been 

p resen ted  which suggests  t h a t  the  s to ra g e  o f  r e tu r n e d  empt ies 

a t  the  r e t a i l  o u t l e t s  does n o t  c u r r e n t l y  r e p re s e n t  a 

s i g n i f i c a n t  p rob lem. T h e re fo re ,  the  l a c k  o f  a more d e t a i l e d
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monetary  e v a lu a t i o n  o f  these im pac ts  sho u ld  no t  c o n s t i t u t e  a 

s e r io u s  om iss ion  f o r  the  a n a l y s i s  o f  s c e n a r io s  I - I V .

However, i t  i s  co n s id e re d  t h a t  some s a n i t a t i o n  

problems m igh t  a r i s e  under S cena r ios  V I I - I X .  S e c t io n  8 . 3 . 2  

h i g h l i g h t s  the  i n f o r m a t i o n  r e q u i r e d  to  a s c e r t a i n  the  n a tu re  

and magni tude o f  these  p o s s ib le  im p a c ts .  An economic 

v a l u a t i o n  o f  these  im pac ts  cou ld  then be made by f o l l o w i n g  

th e  t h i r d  s tage  o f  the  methodology deve loped i n  S e c t io n  8 .1

8 . 3 . 4  C onc lu s ion

I t  i s  re c o g n is e d  t h a t  the  s to ra g e  o f  r e tu r n e d  

b o t t l e s  a t  r e t a i l  o u t l e t s  cou ld  p re s e n t  p o t e n t i a l  s a n i t a t i o n  

problems s in c e  verm in  c o u ld  be a t t r a c t e d  by the  r e s id u e s  o f  

beer and s o f t  d r i n k s  i n  some b o t t l e s .  However, a t  p r e s e n t ,  

t h e r e  i s  no ev idence  o f  any cases o f  such s a n i t a t i o n  problems 

o c c u r r i n g  i n  p r a c t i c e  and i t  i s  the  o p in io n  o f  the  

a u t h o r i t i a t i v e  bod ies  concerned ( e . g . ,  th e  E nv i ro n m e n ta l  

H ea l th  O f f i c e r s )  t h a t  the  s to ra g e  o f  th e  empty r e t u r n a b le s  a t  

the  r e t a i l  o u t l e t s  does no t  c u r r e n t l y  p r e s e n t  a s i g n i f i c a n t  

s a n i t a t i o n  prob lem. N e v e r th e le s s ,  i t  i s  f e l t  t h a t  some 

s a n i t a t i o n  problems m igh t  a r i s e  i f  t h e r e  was a marked s h i f t  

i n  the  beverage market  ( e . g . ,  due to  a ban on non- 

r e t u r n a b l e s )  as d e p ic te d  i n  the  100 per ce n t  r e t u r n a b l e  

system o f  s c e n a r io s  V I I I  and IX and perhaps a ls o  under the  

po s t -m a n da to ry  d e p o s i t  l e g i s l a t i o n  s i t u a t i o n  o f  

s c e n a r io  V I I .  S e c t io n  8 .3  i d e n t i f i e s  the  f u r t h e r  i n f o r m a t i o n  

re q u i r e d  to  a s c e r t a i n  the  s i z e  and n a tu re  o f  any p o t e n t i a l  

s a n i t a t i o n  problems t h a t  m igh t  occu r  under such c i r c u m s ta n c e s  

and S e c t io n  8 .1  o u t l i n e s  a methodology f o r  e v a lu a t i n g  the  

s i g n i f i c a n c e  o f  these  im p a c ts .
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CHAPTER 9

ENVIRONMENTAL IMPACTS OF THE BEVERAGE 

CONTAINER SYSTEMS' TRANSPORT

In t r o d u c t io n

T h is  c h a p te r  c o n s id e r s  th e  e n v i r o n m e n t a l  im p a c ts  

caused by t h e  t r a n s p o r t a t i o n  i n v o l v e d  i n  th e  beverage 

c o n t a i n e r  sys te m s ,  wh ich  a re  h i g h l i g h t e d  i n  F ig u r e  9 . 1 .  Th is  

f i g u r e  shows t h a t  an i m p o r t a n t  d i f f e r e n c e  between th e  

r e t u r n a b l e  and n o n - r e t u r n a b l e  systems i n  t h i s  r e s p e c t  

c o n ce rn s  th e  r e t u r n  and r e - u s e  lo o p  o p e ra te d  f o r  th e  

r e t u r n a b l e  sys tem .  O the r  i m p o r t a n t  d i f f e r e n c e s  c o u ld  a r i s e  

f rom th e  t r a n s p o r t a t i o n  o f  t h e  g r e a t e r  q u a n t i t i e s  o f  raw 

m a t e r i a l s  t h a t  a re  l i k e l y  t o  be r e q u i r e d  f o r  th e  

n o n - r e t u r n a b l e  c o n t a i n e r  s y s te m s .  Concern has been exp re sse d  

t h a t  an in c r e a s e d  use o f  r e t u r n a b l e s  m ig h t  c r e a t e  s i g n i f i c a n t  

e n v i r o n m e n t a l  im p a c ts ,  p a r t i c u l a r l y  as a r e s u l t  o f  t h e  u rban 

t r a f f i c  c o n g e s t io n  caused by th e  t r a n s p o r t  r e q u i r e m e n ts  o f  

t h e  r e t u r n  and r e - u s e  l o o p .  [See T a y lo r  ( 1 9 8 0 ) ] .  T h e r e f o r e ,  

the se  im p a c ts  a re  c o n s id e r e d  s e p a r a t e l y  i n  t h i s  c h a p t e r .

The e n v i r o n m e n t a l  im p a c ts  o f  th e  beverage  c o n t a i n e r  

s y s te m s '  t r a n s p o r t  have been d i v i d e d  i n t o  th e  f o l l o w i n g  f o u r  

s p e c i f i c  c a t e g o r i e s : -

( i )  Road t r a c k  c o s t s ,  wh ich i n c l u d e  p u b l i c
e x p e n d i t u r e s  on th e  p r o v i s i o n  and m a in ten ance  o f  
roads

( i i )  A c c id e n ts
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( i i i )  Commerc ia l  v e h i c l e s '  e n v i r o n m e n t a l  im p a c t s ,  such 

as n o is e  and v i b r a t i o n

( i v )  C o n g e s t io n .

T h is  c h a p te r  c o n s i s t s  o f  f i v e  main p a r t s :
S e c t i o n  9 .1  f i r s t  d e v e lo p s  a p roposed  ' b e s t  

a v a i l a b l e '  m e thodo logy  f o r  e v a l u a t i n g  each o f  
th e s e  c a t e g o r i e s  o f  e x t e r n a l  c o s t s  g e n e r a te d  by 

th e  beverage c o n t a i n e r  s y s te m s '  t r a n s p o r t  . On 

a c c o u n t  o f  t h e  d a ta  c o n s t r a i n t s  e n c o u n te re d  

d u r i n g  th e  re s e a r c h  i t  has n o t  been p o s s i b l e  to  
f o l l o w  t h r o u g h  a l l  t h e  a s p e c ts  i d e n t i f i e d  i n  t h i s  

' b e s t  a v a i l a b l e '  m e th o d o lo g y .  C o n s e q u e n t l y ,  t h i s  
t h e s i s  had t o  c o n c e n t r a t e  upon e x a m in in g  th e  
c o n g e s t io n  a r i s i n g  from th e  d e l i v e r y  o f  beverages  

t o  th e  r e t a i l  o u t l e t s .
S e c t io n  9 .2  th e n  o u t l i n e s  th e  ' b e s t  p r a c t i c a b l e '  
m e thodo logy  t h a t  has been a p p l i e d  f o r  th e  

e v a l u a t i o n  i n  t h i s  s t u d y ,  and e x p l a i n s  th e  
r a t i o n a l e  f o r  th e  scope o f  th e  a n a l y s i s  and th e  

m e thodo logy  a d o p te d .
S e c t i o n  9 .3  e s t im a t e s  t h e  l e v e l  o f  beverage  
d e l i v e r i e s  as a p r o p o r t i o n  o f  t o t a l  goods
d e l i v e r i e s  i n  u rban  a r e a s .

S e c t io n  9 .4  the n  assesses th e  s i g n i f i c a n c e  o f  the  
c o n g e s t io n  caused by t h e  d e l i v e r i e s  o f  beverages

to  r e t a i l  o u t l e t s  i n  u rban s t r e e t s .
S e c t i o n  9 .5  h i g h l i g h t s  t h e  l i m i t a t i o n s  o f  t h i s  
a n a l y s i s .

9 .1  M e th o d o lo g ie s  f o r  e v a l u a t i n g  th e  e n v i r o n m e n t a l  
im p a c ts  o f  t h e  t r a n s p o r t  r e q u i r e d  i n  t h e  beverage  
c o n t a i n e r  systems

9 . 1 . 1  The deve lopm en t  o f  a ' b e s t  a v a i l a b l e *  m e thodo logy  

9 . 1 . l ( i )  Road t r a c k  c o s t s

The A rm i ta g e  R e p o r t  [HMSO (1 9 8 0 ) ]  e s t im a t e s  t h a t  

l o r r i e s  a c c o u n t  f o r  o v e r  90% o f  th e  damage t o  roads  and 

comments t h a t  such road damage i s  a m a jo r  i s s u e  i n  a s s e s s in g  

th e  im p a c ts  o f  l o r r i e s .
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The o b j e c t i v e  i n  i n v e s t i g a t i n g  t h i s  a s p e c t  i s  t o  

d e te r m in e  th e  e x t e r n a l  c o s t s  f o r  t h e  p u b l i c  p r o v i s i o n  and 

m a in te n an ce  o f  ro a ds  t h a t  can be a l l o c a t e d  t o  beverage  

c o n t a i n e r  s y s te m s '  t r a n s p o r t .  T h is  e x a m in a t i o n  s h o u ld  

c o m p r is e  an assessment  o f  t h r e e  a s p e c t s : -

( I )  The t r a n s p o r t a t i o n  r e q u i r e m e n t s  o f  t h e  t o t a l  

beve rage  c o n t a i n e r  s y s te m s .
( I I )  The road  s u r f a c e  damage caused by t h i s  t r a n s p o r t  

and, hence,  t h e  road  m a in te n a n c e  c o s t s  t h a t  can 

be a l l o c a t e d  t o  t h i s  t r a n s p o r t ,  p l u s  th e  p u b l i c  

e x p e n d i t u r e  on new road  c o n s t r u c t i o n  t h a t  can 
a l s o  be a l l o c a t e d .

( I l l )  The f u e l  t a x  and v e h i c l e  e x c i s e  ta x e s  p a id  f o r  

t h i s  t r a n s p o r t .

The e x t e r n a l  road  t r a c k  c o s t s  a t t r i b u t a b l e  t o  th e  

beve rage  c o n t a i n e r  s y s te m s '  t r a n s p o r t  wou ld  th e n  com p r is e

( I I )  minus ( I I I ) .

( I ) The t r a n s p o r t a t i o n  r e q u i r e m e n t s  o f  t h e  beve rage  c o n t a i n e r  
systems

In  k e e p in g  w i t h  th e  need e x p re s s e d  i n  c h a p t e r  7 t o  

i n v e s t i g a t e  th e  t o t a l  beverage  c o n t a i n e r  sys te m s ,  th e  s tu d y  

s h o u ld  i d e a l l y  c o v e r  th e  t r a n s p o r t a t i o n  r e q u i r e d  between a l l  

t h e  p ro c e s s  s ta g e s  i n  t h e  beverage  c o n t a i n e r  sys tem s ( i . e .  

f ro m  e x t r a c t i o n  o f  th e  raw m a t e r i a l s  t h r o u g h  t o  t h e  

d i s t r i b u t i o n  o f  th e  beve rage  c o n t a i n e r s  t o  and f rom  th e  

r e t a i l  o u t l e t s  -  see f i g u r e  9 . 1 ) .

T h e r e f o r e ,  d a ta  wou ld  i d e a l l y  be needed on th e  t o t a l  

t r a n s p o r t a t i o n  r e q u i r e m e n t s  o f  t h e  a l t e r n a t i v e  c o n t a i n e r  

sys tem s .  T h is  s h o u ld  c o v e r  th e  f o l l o w i n g  c h a r a c t e r i s t i c s  

t h a t  a re  i m p o r t a n t  d e t e r m in a n t s  o f  t h e  e n v i r o n m e n t a l  im p a c ts  

o f  t h i s  t r a n s p o r t
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m i le s  t r a v e l l e d
mode o f  t r a n s p o r t  ( r o a d / r a i l / s e a )  

ty p e  and s i z e  o f  l o r r y  
ave rage  la d e n  g ro s s  v e h i c l e  w e ig h t  

d i s t r i b u t i o n  o f  th e  lo a d  on th e  l o r r i e s  

a x l e  l o a d in g s  on th e  l o r r i e s

T h is  i n f o r m a t i o n  i s  h e n c e f o r t h  r e f e r r e d  t o  as the  

base t r a n s p o r t  d a ta  f o r  th e  beverage  c o n t a i n e r  sys te m s .  T h is  

i s  t h e  fu n d a m e n ta l  b u i l d i n g  b lo c k  f o r  the  e v a l u a t i o n  o f  the  

e n v i r o n m e n t a l  im p a c ts  o f  th e  t r a n s p o r t  r e q u i r e m e n t s  o f  

beverage  c o n t a i n e r  sys tem s.

I f ,  as seems l i k e l y ,  i t  i s  n o t  f e a s i b l e  t o  u n d e r ta k e  

e x t e n s i v e  and d e t a i l e d  o r i g i n a l  re s e a r c h  on th e  t r a n s p o r t  

r e q u i r e m e n t s  o f  th e  a l t e r n a t i v e  beverage c o n t a i n e r  sys tem s,  

th e n  t h e  r e s e a r c h  would have t o  be based on t h e  c u r r e n t l y  

a v a i l a b l e  r e p o r t s  on p a c kag in g  [ e . g .  Boustead and Hancock 

( 1 9 8 1 ) ] .  T h is  wou ld  r a i s e  f o u r  p ro b le m s .  F i r s t ,  th e  d a ta  i n  

t h e s e  r e p o r t s  were c o l l e c t e d  f o r  o t h e r  p u rp o s e s ,  such as the  

e s t i m a t i o n  o f  ene rgy  r e q u i r e m e n t s ,  and c o n s e q u e n t l y  a re  no t  

a lw ays  i n  t h e  a p p r o p r i a t e  form f o r  a t r a n s p o r t  s t u d y .

Second, i t  appea rs  t h a t  th e  t r a n s p o r t a t i o n  between some o f  

t h e  p ro c e s s  s ta g e s  have n o t  been i n c l u d e d  o r  have n o t  been 

d e t a i l e d  s e p a r a t e l y  i n  th e s e  r e p o r t s .  T h i r d ,  a s s u m p t io n s  o r  

g u e s s t im a te s  have been made i n  th e  r e p o r t s  f o r  i m p o r t a n t  

t r a n s p o r t  v a r i a b l e s ,  such as :  m i l e s  t r a v e l l e d ,  pay l o a d s ,  and 

th e  t y p e  o f  d i s t r i b u t i o n  system a n a ly s e d .  These assu m p t ions  

c o u ld  be r e a s o n a b le  i n  t h e  c o n t e x t  o f  an en e rg y  a n a l y s i s  b u t  

wou ld  have i m p o r t a n t  l i m i t a t i o n s  f o r  a t r a n s p o r t  s t u d y .  

F o u r t h ,  t h e  r e p o r t s  f r e q u e n t l y  do n o t  p r e s e n t  d a ta  on th e
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t y p e  and s i z e  o f  t h e  l o r r y  used,  th e  a x l e  l o a d i n g s  and th e  

d i s t r i b u t i o n  o f  t h e  l o a d .  I t  w i l l  be i m p o s s i b l e  t o  o b t a i n  

d e t a i l e d  d a ta  on th e  l a s t  two a s p e c t s .  T h e r e f o r e ,  i n s t e a d  i t  

wou ld  be n e c e s s a ry  t o  make some a s s u m p t io n s  [ e . g .  t h a t  th e  

lo a d s  a re  d i s t r i b u t e d  o p t i m a l l y  i n  l i n e  w i t h  government  

s ta n d a r d s  -  as i s  assumed i n  D epar tm ent  o f  T r a n s p o r t  

( 1 9 8 2 a ) ] .  However, t h i s  p ro c e d u re  may n o t  be t o t a l l y  v a l i d ,  

e s p e c i a l l y  f o r  th e  d i s t r i b u t i o n  o f  f u l l  and empty r e t u r n a b l e  

b o t t l e s  t o  and f rom  th e  r e t a i l  o u t l e t s .  On a c c o u n t  o f  th e  

f o u r t h  power law r e l a t i n g  road  damage t o  a x l e  l o a d i n g s ,  

i n a c c u r a c i e s  c o n c e r n in g  th e s e  as s u m p t io n s  and ' g u e s s t i m a t e s '  

c o u ld  have s i g n i f i c a n t  e f f e c t  upon th e  r e s u l t s .  T h e r e f o r e ,  

f u r t h e r  r e s e a r c h  wou ld  be r e q u i r e d  i n  o r d e r  t o  v e r i f y  th e s e  

a s s u m p t io n s .

( I I )  and ( I I I )  D e t e r m i n a t i o n  o f  th e  e x t e r n a l  road  t r a c k  c o s t s  
o f  beverage  c o n t a i n e r  sys te m s .

The e x t e r n a l  road  t r a c k  c o s t s  a t t r i b u t a b l e  t o  

beverage  c o n t a i n e r s  wou ld  th e n  be c a l c u l a t e d  by c o m b in in g  th e  

b a s i c  t r a n s p o r t  d a t a ,  f rom  ( I )  above,  w i t h  t h e  Depar tm en t  o f  

T r a n s p o r t  (DOT) d a ta  on t h e  a l l o c a t i o n  o f  road  t r a c k  c o s t s  

and f u e l  and v e h i c l e  e x c i s e  ta x e s  [s e e  DOT ( 1 9 8 2 a ) ] .  I t  i s  

c o n s id e r e d  t h a t  th e  r e s u l t i n g  f i g u r e  i s  l i k e l y  t o  be v e r y  

s m a l l  and wou ld  become even s m a l l e r  when th e  v e h i c l e  e x c i s e  

t a x  becomes based on la d e n  r a t h e r  th a n  u n la d e n  v e h i c l e  w e ig h t  

so t h a t  a b e t t e r  a l l o c a t i o n  o f  road  t r a c k  c o s t s  among 

v e h i c l e s  w i l l  be a c h ie v e d .

L i m i t a t i o n s  o f  t h e  m e th o d o lo g y . The l i m i t a t i o n s  o f  

th e  f i g u r e s  g e n e ra te d  under  t h i s  m e thodo logy  wou ld  p r i m a r i l y  

a r i s e  f rom th e  s h o r t c o m in g s  o f  th e  base t r a n s p o r t  d a t a ,
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e s p e c i a l l y  th e  v a l i d i t y  o f  th e  assum p t ions  c o n c e r n in g  a x le  

l o a d i n g s .  I n  a d d i t i o n ,  i t  s h o u ld  be no ted  t h a t  th e  DOT d a ta  

i s  f o r  th e  a l l o c a t i o n  o f  p u b l i c  e x p e n d i t u r e s  on roads  so t h a t  

t h i s  m e thod o log y  w i l l  a l l o c a t e  road  m a in tenance  

e x p e n d i t u r e s .  However, these  e x p e n d i t u r e s  do n o t  n e c e s s a r i l y  

e q u a l  t h e  t o t a l  c o s t s  a r i s i n g  from road s u r f a c e  damage. I n  

p a r t i c u l a r ,  th e  da ta  do n o t  i n c l u d e  the  s o c i a l  c o s t s  caused 

by i n c r e a s e d  road  m a in tenance  ( e . g .  d e l a y s ,  f r u s t r a t i o n ,  

e t c . ) .

9 . 1 . 1 ( i i )  A c c id e n t s

There i s  c o n s id e r a b le  concern  o v e r  t r a f f i c  

a c c i d e n t s ,  w h ich  a re  th e  l a r g e s t  s i n g l e  cause o f  a c c i d e n t a l  

dea th  [see  th e  A rm i ta g e  r e p o r t  (HMSO ( 1 9 8 0 ) ] .

The e v a l u a t i o n  o f  t h i s  a s p e c t  w ou ld  r e q u i r e  d a ta  on 

t h e  v e h i c l e  m i l e s  r e q u i r e d  f o r  th e  beverage  c o n t a i n e r  

s y s tem s .  These s h o u ld  be m u l t i p l i e d  by f i g u r e s  f o r  a c c i d e n t  

r a t e s  [see  HMSO (1 9 8 0 ) ,  DOT ( 1 9 8 1 ) ]  t o  g i v e  th e  numbers o f  

d i f f e r e n t  t y p e s  o f  a c c i d e n t s  caused by th e  beverage  c o n t a i n e r  

s y s te m s '  t r a n s p o r t .  An economic v a l u a t i o n  o f  th e se  a c c i d e n t s  

c o u ld  th e n  be d e r i v e d  by u s in g  th e  DOT'S s t a n d a r d  m oneta ry  

v a lu e s  f o r  a c c i d e n t s  [see  DOT ( 1 9 8 2 b ) ] .

L i m i t a t i o n s  o f  th e  m e th o d o lo g y . I t  wou ld  be 

d e s i r a b l e  t o  a p p ly  t h i s  me thodo logy  w i t h  base t r a n s p o r t  da ta  

t h a t  was d i s a g g r e g a te d  i n  r e s p e c t  o f  th e  s i z e  o f  th e  l o r r i e s  

used and th e  ty p e  o f  road ove r  which th e y  t r a v e l ,  s i n c e  the  

a c c i d e n t  r a t e  i s  l o w e r  on motorways tha n  i n  b u i l t - u p  a reas  

[see  HMSO ( 1 9 8 0 ) ] .  The e x t e n t  t o  which such d i s a g g r e g a t i o n  

can be a c h ie v e d  w i l l  be c o n s t r a i n e d  by t h e  a v a i l a b i l i t y  o f  

d e t a i l e d  da ta  on the  base t r a n s p o r t  r e q u i r e m e n t s .  I t  i s
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d o u b t f u l  w h e th e r  th e  l a t t e r  d i s a g g r e g a t i o n  w i l l  be f e a s i b l e .  

A n o th e r  l i m i t a t i o n  o f  t h i s  m e thodo logy  c o n c e rn s  th e  use o f  

t h e  DOT v a lu e s  f o r  a c c i d e n t s ,  wh ich  i n c l u d e  a ' n o t i o n a l '  sum 

f o r  th e  i n t a n g i b l e  c o s t s  o f  p a in ,  g r i e f  and s u f f e r i n g .  T h is  

v a l u a t i o n  has been c r i t i c i s e d  on a c c o u n t  o f  i t s  a r b i t r a r y  

n a t u r e  [se e  Sharp and J e n n in g s  ( 1 9 7 6 ) ] .  N e v e r t h e l e s s ,  i n  t h e  

c o n t e x t  o f  a s tu d y  on t h i s  p a r t i c u l a r  s u b j e c t ,  i t  i s  p r o b a b ly  

s u f f i c i e n t  t o  o b t a i n  a rough i n d i c a t o r  o f  th e  beverage  

c o n t a i n e r  s y s te m s '  a c c i d e n t  c o s t s  by u s in g  t h e  o f f i c i a l  DOT 

v a lu e s .  I t  i s  d o u b t f u l  w h e th e r  i t  wou ld  be w o r t h w h i l e  

p e r f o r m in g  o r i g i n a l  r e s e a r c h  t o  d e te rm in e  more p r e c i s e  

d i s a g g r e g a te d  da ta  on a c c i d e n t s  and th e n  d e r i v e  a more 

a c c u r a t e  f i g u r e  f o r  t h e i r  v a l u e .

9 . 1 . 1 ( i i i )  E n v i r o n m e n ta l  Im p a c ts  o f  Comm erc ia l  V e h i c l e s

(a )  No ise

No ise  i s  re g a rd e d  as b e in g  one o f  t h e  most i m p o r t a n t  

e n v i r o n m e n t a l  im p a c ts  o f  t r a f f i c  i n  g e n e r a l  and l o r r i e s  i n  

p a r t i c u l a r  [see  T r a n s p o r t  and Road Research  l a b o r a t o r y  (1973 

a , b ,  1 9 7 7 ) ,  HMSO ( 1 9 8 0 ) ] .  Thus th e  A rm i ta g e  e n q u i r y  r e c e i v e d  

more c o m p la i n t s  abou t  n o is e  th a n  a b ou t  any o t h e r  n u is a n c e  

f rom  l o r r i e s  [HMSO ( 1 9 8 0 ) ] .

T h is  a s p e c t  m ig h t  be t a c k l e d  by u s in g  th e  base 

t r a n s p o r t  d a ta  and t r a f f i c  n o is e  models [s e e  T r a n s p o r t  and 

Road Research L a b o r a t o r y  (1973 a , b , c ) ,  Sharp and J e n n in g s

( 1 9 7 6 ) ]  t o  d e r i v e  a p h y s i c a l  measure o f  t h e  n o i s e  f rom  th e  

beverage  c o n t a i n e r  s y s te m s '  t r a n s p o r t .  However,  

c o n s u l t a t i o n s  wou ld  be n e c e s s a ry  w i t h  n o i s e  e x p e r t s  t o  en su re  

t h a t  th e  base t a n s p o r t  d a ta  was i n  t h e  a p p r o p r i a t e  fo rm  so

- 350 -



t h a t  i t  c o u ld  be i n s e r t e d  i n t o  th e  n o is e  m ode ls .  A d d i t i o n a l  

o r i g i n a l  r e s e a r c h  on th e  beverage c o n t a i n e r  s y s te m s '  

t r a n s p o r t  r e q u i r e m e n t s  may be n e c e s s a ry  f o r  t h i s .

The p h y s i c a l  n o is e  measures c o u ld  be c o n v e r te d  i n t o  

a m one ta ry  v a lu e  by u s in g  th e  r e s u l t s  o f  t h e  house p r i c e  

d e p r e c i a t i o n  s t u d i e s  f o r  t r a f f i c  n o i s e .  These s t u d i e s  a re  

re v ie w e d  i n  OECD ( 1 9 8 3 ) .  In  s e l e c t i n g  t h e  a p p r o p r i a t e  

m one ta ry  v a lu e ,  i t  wou ld  be n e c e s s a ry  t o  examine c r i t i c a l l y  

th e  v a r i o u s  s t u d i e s  i n  th e  l i g h t  o f  t h i s  v a l u a t i o n  

t e c h n i q u e ' s  l i m i t a t i o n s  t h a t  were i d e n t i f i e d  i n  c h a p t e r  3.

L i m i t a t i o n s  o f  th e  m e th o d o lo g y . The s tu d y  wou ld  

have t o  be a g g r e g a t i v e  on a c c o u n t  o f  l a c k  o f  d a ta  r e l a t i n g  t o  

be ve ra ge  c o n t a i n e r  t r a f f i c  f l o w s  on p a r t i c u l a r  n e tw o r k s .  

C o n s e q u e n t l y ,  th e  p h y s i c a l  n o i s e  measure may n o t  be p e r f e c t l y  

a c c u r a t e  s i n c e  i t  m ig h t  n o t  ta k e  a p p r o p r i a t e  a c c o u n t  o f  

p a r t i c u l a r  d e t e r m in a n t s  o f  t r a f f i c  n o i s e  l e v e l s ,  such as th e  

g r a d i e n t  o f  t h e  r o a d ,  th e  s t a t e  o f  t h e  r o a d ,  t h e  e x i s t e n c e  o f  

j u n c t i o n s  and th e  f l o w  o f  t r a f f i c  [s e e  T r a n s p o r t  and Road 

Research L a b o r a t o r y  (1973 a , b ) ] .  F u r t h e r m o r e ,  a p p r o p r i a t e  

c o n s i d e r a t i o n  may n o t  be g i v e n  t o  p a r t i c u l a r  d e t e r m in a n t s  o f  

th e  im p a c ts  o f  t r a f f i c  n o i s e ,  such as number o f  p e op le  

a f f e c t e d  and t h e i r  p r o p i n q u i t y  t o  th e  road  and t h e  n a t u r e  o f  

th e  a rea  ( e . g .  r e s i d e n t i a l / c o m m e r c i a l / r u r a l ) .  M o re o ve r ,  as 

was n o te d  i n  c h a p t e r  3 ,  th e  house p r i c e  d e p r e c i a t i o n  models  

s u f f e r  f rom  a number o f  t h e o r e t i c a l  and p r a c t i c a l  

d i f f i c u l t i e s .  However,  on a c c o u n t  o f  t h e  l i m i t a t i o n s  o f  t h e  

base p h y s i c a l  d a t a ,  i t  wou ld  n o t  be w o r t h w h i l e  t o  p e r f o r m  a 

more p r e c i s e  economic e v a l u a t i o n  o f  th e  d i v e r s e  n o is e
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i m p a c t s ,  e s p e c i a l l y  s i n c e  t h i s  w ou ld  be d i f f i c u l t  and

c o s t l y .  As a r e s u l t  o f  t h e s e  l i m i t a t i o n s ,  t h i s  p r o c e d u re  

c o u ld  o n l y  g i v e  a rough  o r d e r  o f  m a g n i tu d e  ' g u e s s t i m a t e '  f o r

th e  o v e r a l l  t r a f f i c  n o is e  im p a c ts  o f  t h e  t r a n s p o r t  r e q u i r e d  

f o r  t h e  a l t e r n a t i v e  b e ve rage  c o n t a i n e r  sys tem s .

( b ) O th e r  e n v i r o n m e n t a l  i m p a c t s *

O th e r  e n v i r o n m e n t a l  im p a c ts  o f  t r a n s p o r t  i n c l u d e  a i r  

p o l l u t i o n  e m is s i o n s ,  v i b r a t i o n  and damage t o  un d e rg ro u nd  

p i p e s .

A i r  p o l l u t i o n  e m is s io n s  f rom  t h e  t r a n s p o r t  i n v o l v e d  

i n  beve ra ge  c o n t a i n e r  sys tem s a re  i n c l u d e d  i n  t h e  p o l l u t i o n

d a ta  g i v e n  i n  C ha p te r  7 .  T h e r e f o r e ,  t h e y  a re  n o t  examined i n  

t h i s  c h a p t e r .

The A rm i ta g e  r e p o r t  found  t h a t  fe w e r  p e o p le  were 

conce rn ed  ab o u t  v i b r a t i o n  th a n  o t h e r  e n v i r o n m e n t a l  im p a c ts  o f  

t r a f f i c  such as n o i s e ,  a l t h o u g h  th e  T r a n s p o r t  and Road 

Research L a b o r a t o r y  (TRRL) r e p o r t s  th e  r e s u l t s  o f  s u rv e y s

wh ich  show a s l i g h t l y  d i f f e r e n t  p i c t u r e  [TRRL (1973 a , b ,  

1 9 7 7 ) ] .  I t  i s  d i f f i c u l t  t o  d e te r m in e  th e  v i b r a t i o n  im p a c ts

o f  l o r r i e s  s in c e  t h e  e f f e c t s  o f  v i b r a t i o n  due t o  l o r r i e s  

depend upon many com plex  f a c t o r s .  The A rm i ta g e  e n q u i r y  found

t h a t  t h e r e  i s  no com pre h en s ive  o b j e c t i v e  e v id e n c e  on th e  

i n c i d e n c e  and e f f e c t s  o f  v i b r a t i o n  from l o r r i e s  on b u i l d i n g s

[HMSO ( 1 9 8 0 ) ] .  S i m i l a r l y ,  th e  A rm i ta g e  r e p o r t  s t a t e s  t h a t  

l i t t l e  i s  known about  t h e  e f f e c t s  o f  l o r r i e s  on underg round

p i p e s .  T h e r e f o r e ,  i t  w i l l  n o t  be p o s s i b l e  t o  p e r f o r m  e i t h e r  

a p h y s i c a l  o r  an econom ic  e v a l u a t i o n  o f  th e s e  o t h e r  

e n v i r o n m e n t a l  im p a c ts .
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I f  a more p r e c i s e  economic e v a l u a t i o n  o f  th e  

e n v i r o n m e n t a l  im p a c ts  o f  beverage  c o n t a i n e r  t r a n s p o r t  i s  

r e q u i r e d ,  th e n  more d e t a i l e d  and a c c u r a t e  t r a n s p o r t  d a ta  

wou ld  be r e q u i r e d .  Consumer s u rv e y  t e c h n iq u e s  c o u ld  th e n  be 

c o n s id e r e d  f o r  t h e  e v a l u a t i o n  o f  t h e  o v e r a l l  e n v i r o n m e n t a l  

im p a c ts  o f  t h i s  t r a n s p o r t ,  a l t h o u g h  c a re  wou ld  have t o  be 

e x e r c i s e d  t o  a s c e r t a i n  th e  e x t e n t  t o  w h ich  t h e  r e s u l t i n g  

v a lu e  i n c o r p o r a t e d  c e r t a i n  im p a c t s ,  such as ro ad  t r a c k  and 

a c c i d e n t  c o s t s ,  t h a t  c o u ld  be t r e a t e d  as s e p a r a te  i t e m s  f o r  

w h ich  some m oneta ry  v a l u a t i o n s  c o u ld  be r e a d i l y  c a l c u l a t e d .  

9 . 1 . 1 ( i v )  C o n g e s t io n

Smeed (1968 )  has e x p re sse d  c o n c e rn  o v e r  t h e  p rob le m  

o f  t r a f f i c  c o n g e s t i o n .  S ince  t h e n ,  t h e  l e v e l  o f  c o n g e s t io n  

i n  u rban  a reas  appea rs  t o  have been red u ce d  [s e e  DOT 

( 1 9 7 8 ) ] .  N e v e r t h e l e s s ,  i t  s t i l l  re m a in s  an i m p o r t a n t  a rea  

abou t  wh ich  p a r t i c u l a r  co n c e rn  has been r a i s e d  i n  th e  c o n t e x t  

o f  beverage c o n t a i n e r s  [s e e  T a y l o r  ( 1 9 7 8 ) ] .

The o b j e c t i v e  o f  t h i s  s tu d y  i s  t o  .d e te rm in e  t h e  

economic  v a l u a t i o n  o f  c o n g e s t io n  caused by th e  t r a n s p o r t  

i n v o l v e d  i n  th e  a l t e r n a t i v e  beverage  c o n t a i n e r  s y s tem s .

A g e n e r a l  m e thod o log y  f o r  a c h i e v i n g  t h i s  o b j e c t i v e

c o m p r is e s  th e  f o l l o w i n g  s e q u e n t i a l  s t e p s :  C o l l e c t i o n  o f  th e

base t r a n s p o r t  d a t a ;  e s t i m a t i o n  o f  t h e  p r o p e n s i t y  o f  t h e

beverage  c o n t a i n e r  s y s te m s '  t r a n s p o r t  t o  cause c o n g e s t i o n ;

th e  r e s u l t i n g  p h y s i c a l  measure f o r  t h e  c o n g e s t i o n  im p a c ts

( e . g .  i n  te rm s  o f  v e h i c l e  m in u te s )  c o u ld  th e n  be c o n v e r t e d

i n t o  moneta ry  u n i t s  by u s in g  th e  DOT's s t a n d a r d  v a lu e s  o f  

t im e  [see  DOT ( 1 9 8 0 ) ] .
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The a p p l i c a t i o n  o f  t h i s  g e n e r a l  m e thod o log y  r a i s e s  

some m a jo r  d i f f i c u l t i e s  r e g a r d i n g  th e  d e t e r m i n a t i o n  o f  th e  

p r o p e n s i t y  t o  cause c o n g e s t i o n .  L i k e  th e  o t h e r  e x t e r n a l  

c o s t s  o f  l o r r i e s ,  th e  c o n g e s t io n  im p a c ts  a re  v e r y  much 

s i t e - s p e c i f i c .  The c o n g e s t io n  im p a c ts  depend upon such 

f a c t o r s  as th e  w id t h  and g r a d i e n t  o f  t h e  r o a d ,  th e  t r a f f i c  

f l o w  on th e  n e tw o rk  and th e  a v a i l a b i l i t y  o f  p a r k i n g .  

C o n s e q u e n t l y ,  t h e  im p a c ts  can v a r y  s i g n i f i c a n t l y  between 

d i f f e r e n t  l o c a t i o n s  and a l s o  o v e r  d i f f e r e n t  t im e  p e r i o d s .

T h is  r a i s e s  c o n s i d e r a b l e  p rob lem s  f o r  any a t t e m p t  t o  d e r i v e  

n a t i o n a l  e s t im a t e s  f o r  t h e  c o n g e s t io n  i m p a c t s ,  e s p e c i a l l y  

s i n c e  d a ta  c o l l e c t i o n  c o n s t r a i n t s  w i l l  p r o b a b l y  p r e v e n t  th e  

a c q u i s i t i o n  o f  d e t a i l e d  t r a n s p o r t  d a ta  t h a t  i s  d i s a g g r e g a t e d  

between d i f f e r e n t  t y p e s  o f  road  n e t w o r k .  These gaps i n  th e  

a v a i l a b l e  d a ta  w i l l  t h e n  have t o  be f i l l e d  by t h e  use o f  

a s s u m p t io n s ,  wh ich  i n  some cases may be r a t h e r  h e r o i c .  As a 

r e s u l t ,  any assessment o f  t h e  c o n g e s t i o n  im p a c ts  a r i s i n g  f rom 

th e  a l t e r n a t i v e  beverage  c o n t a i n e r  s y s te m s '  t r a n s p o r t  c o u ld  

o n l y  g e n e ra te  a p p ro x im a te  ' b a l l  p a r k '  e s t i m a t e s .

A f u r t h e r  l i m i t a t i o n  o f  t h i s  g e n e r a l  m e thod o log y  

c o n c e rn s  th e  c r i t i c i s m s  t h a t  have been l e v e l l e d  a t  t h e  DOT's 

v a lu e s  o f  t i m e ^ ^ ^ .  However,  i n  v iew  o f  t h e  l i k e l y  

s h o r t c o m in g s  o f  t h e  base p h y s i c a l  measures o f  th e  c o n g e s t io n  

im p a c t s ,  i t  wou ld  be v a l i d  t o  use t h e  o f f i c i a l  v a lu e s  i n  th e  

d e r i v a t i o n  o f  a rough  i n d i c a t o r  o f  t h e  s i g n i f i c a n c e  o f  th e s e  

i m p a c t s .

(1 )  Fo r  a r e v ie w  o f  t h e  q u e s t i o n  o f  t h e  v a lu e  o f  t i m e ,  see 
Heggie (1976 )  and Sharp ( 1 9 8 1 ) .
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The p r o p e n s i t i e s  t o  cause c o n g e s t io n  a re  b es t  

a s c e r t a i n e d  by exa m in in g  s e p a r a t e l y  t h e  f o l l o w i n g  f o u r  

c a t e g o r i e s  f o r  th e  c o n g e s t io n  im p a c ts  o f  l o r r i e s  a r i s i n g  

f rom : -

(a )  T h e i r  e x t r a  w id t h  and p o o r e r  p e r fo rm a n ce
(b )  T h e i r  p resence  i n  th e  t r a f f i c  sys tem

( c )  T h e i r  m anoeuvr ing  i n t o  and o u t  o f  p a r t i c u l a r  

t r a f f i c  s t re a m s .

(d )  The l o a d i n g  and u n lo a d in g  o f  goods .

(a )  The e x t r a  w id t h  and p o o re r  p e r fo rm a n c e  o f  th e  l o r r i e s  

The e f f e c t s  o f  th e  p o o re r  p e r fo rm a n c e  o f  l o r r i e s

c o u ld  be e s t im a t e d  by u s in g  th e  r e s u l t s  o f  e a r l i e r  n a t i o n a l  

s t u d i e s  on t h i s  s u b j e c t  [TRRL (1969 ,  1 9 7 8 ) ] .  I n  a d d i t i o n  to  

th e  base t r a n s p o r t  d a ta  o u t l i n e d  i n  S e c t i o n  9 . 1 . 1 ( i ) ,  

i n f o r m a t i o n  would  be r e q u i r e d  on th e  power t o  w e ig h t  r a t i o s  

o f  t h e  l o r r i e s  i n v o l v e d  i n  th e  beverage c o n t a i n e r  sys tem s and 

a l s o  on th e  p r o p o r t i o n  o f  t im e  the  l o r r i e s  a re  r u n n in g  w i t h  

f u l l  l o a d s .  P r e c i s e  i n f o r m a t i o n  on th e s e  i t e m s  w i l l  be 

d i f f i c u l t  t o  a c q u i r e  so t h a t  some assu m p t io n s  may have t o  be 

ad op ted  i n s t e a d .

A l t e r n a t i v e l y ,  t h i s  aspec t  c o u ld  be t a c k l e d  by u s in g  

th e  r e s u l t s  o f  TRRL s t u d i e s  on d e la y s  caused by th e  e x t r a  

w id t h  and s lo w e r  speed o f  v e h i c l e s  i n  th e  t r a f f i c  s t ream  

[TRRL ( 1 9 7 3 a , b ) ] .  However, i t  i s  n o t  c e r t a i n  w h e th e r  t h e s e  

r e s u l t s  c o u ld  be c o n v e r te d  i n t o  an a p p r o p r i a t e  u n i t  ( e . g .  

c o n g e s t io n  c o s t s  p e r  v e h i c l e  k i l o m e t r e )  so t h a t  t h e y  c o u ld  be 

used i n  c o m b in a t io n  w i t h  the  base t r a n s p o r t  d a t a .

(b )  The p resence  o f  l o r r i e s  i n  th e  t r a f f i c  sys tem

The Depar tm ent  o f  T r a n s p o r t ' s  s p e e d - f l o w

r e l a t i o n s h i p s  c o u ld  be used t o  assess t h i s  a s p e c t  [ e . g .  see
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D epar tm en t  o f  th e  E n v i ro n m e n t  (DOE) ( 1 9 7 1 ) ] .  T h is  wou ld  

y i e l d  ave rage  f i g u r e s  f o r  th e  e f f e c t  o f  an a d d i t i o n a l  v e h i c l e  

on t r a f f i c  speeds on u rban  and suburban  ro a d s .  A d d i t i o n a l  

i n f o r m a t i o n  wou ld  th e n  have t o  be p r o v i d e d  on th e  f o l l o w i n g  

i t e m s  :

The ' p e r  c a r  u n i t s '  (p eu )  v a lu e  t o  be ad op ted  f o r  

t h e  l o r r i e s .  U s u a l l y  l o r r i e s  a re  c o n s id e r e d  as 
b e in g  between two and t h r e e  peu, on a c c o u n t  o f  

t h e i r  s i z e  and p o o r e r  a c c e l e r a t i o n .  However,  

t h i s  i n v o l v e s  some o v e r l a p p i n g  w i t h  ( a ) .  A 

f i g u r e  o f  1 .5  peu m ig h t  t h e r e f o r e  be a p p r o p r i a t e  
f o r  t h i s  s p e c i f i c  a s p e c t .  T h is  c o u ld  y i e l d  an 
e s t im a t e  f o r  t h e  im p a c t  on t r a f f i c  speeds o f  each 
k i l o m e t r e  t h a t  th e  beverage  c o n t a i n e r  s y s te m s '  

l o r r i e s  t r a v e l  under  l e s s  th a n  f r e e  speed 

c o n d i t i o n s  ;
The t y p i c a l  t r a f f i c  f l o w s  and speeds on u rban  and 

suburban  r o a d s ;
The p r o p o r t i o n  o f  roads  on w h ich  l o r r i e s  wou ld  

a f f e c t  t r a f f i c  f l o w s  i n  peak and o f f - p e a k  t i m e s ;  
and th e  p r o p o r t i o n  o f  t h e  m i le a g e  t h a t  t h e  
beverage  c o n t a i n e r  s y s te m s '  l o r r i e s  p e r f o r m  i n  

peak and o f f - p e a k  p e r i o d s .
I f ,  as seems l i k e l y ,  d e t a i l e d  d a ta  a re  n o t  a v a i l a b l e

on the se  i t e m s ,  th e n  a number o f  a s s u m p t io n  w ou ld  have t o  be 

made. A p a r t i c u l a r  l i m i t a t i o n  s u r r o u n d in g  t h e  assessment  o f  

t h i s  a s p e c t  i s  t h e  compounding e f f e c t s  o f  any u n c e r t a i n t y  

c o n c e r n in g  th e  v a l i d i t y  o f  th e  v a r i o u s  a s s u m p t io n s .

T h e r e f o r e ,  i t  wou ld  be n e c e s s a ry  t o  e n q u i r e  w i t h  e x p e r t s  i n  

th e  t r a n s p o r t  s e c t o r  and i n  th e  beverage  i n d u s t r y  t o  en su re  

t h a t  th e  a ssu m p t io n s  a re  r e a s o n a b le .

In  a d d i t i o n ,  t h e  s p e e d - f l o w  r e l a t i o n s h i p s  th e m s e lv e s  

a re  s u b j e c t  t o  c e r t a i n  l i m i t a t i o n s  [s e e  DOE ( 1 9 7 1 ) ] .  In  

p a r t i c u l a r ,  th e y  o n l y  r e l a t e  t o  t r a f f i c  f l o w s  up t o  t h e
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l i m i t i n g  c a p a c i t y  o f  t h e  road n e tw o rk  and hence do n o t  

i n c l u d e  th e  im p a c ts  i n  con ge s ted  n e t w o r k s .  However,  such 

im p a c ts  a re  d i f f i c u l t  t o  e s t im a t e  f o r  any s tu d y  t h a t  i s  n o t  

s i t e - s p e c i f i c .

( c ) M anoeuvr ing  i n t o  and o u t  o f  t h e  t r a f f i c  s t re a m  

Three TRRL s t u d i e s  g i v e  f i g u r e s  f o r  t h e  d e la y  c o s t s

caused by v e h i c l e s  m anoeuvr ing  i n t o  and o u t  o f  t h e  main 

t r a f f i c  s t ream  [TRRL ( 1 9 7 3 a , b ) ] .  These r e s u l t s  c o u ld  be used 

i f  t h e s e  f i g u r e s  c o u ld  be c o n v e r te d  i n t o  an a p p r o p r i a t e  u n i t  

o f  measure t h a t  was c o m p a t i b le  w i t h  th e  base t r a n s p o r t  d a t a .  

The t h r e e  u rban  s t r e e t s  s t u d i e d  i n  t h e  TRRL r e p o r t s  may w e l l  

n o t  be r e p r e s e n t a t i v e  s i n c e  th e y  a re  more l i k e l y  t o  be prone 

t o  c o n g e s t io n  th a n  t h e  m o to rw ays ,  r u r a l  and u rban  ro a ds  o v e r  

w h ich  t h e  beverage  c o n t a i n e r  s y s te m s '  l o r r i e s  t y p i c a l l y  

t r a v e l .  C o n s e q u e n t l y ,  t h i s  p r o c e d u re  m ig h t  y i e l d  an 

o v e r e s t im a t e  f o r  th e s e  c o n g e s t io n  im p a c ts  o f  th e  beverage  

c o n t a i n e r  sys tem s .

(d )  The l o a d i n g  and u n lo a d in g  o f  goods

The e v a l u a t i o n  o f  t h i s  a s p e c t  wou ld  r e q u i r e  d a ta  on

th e  d e l i v e r i e s  i n v o l v e d  i n  t h e  beve rage  c o n t a i n e r  
( 2 )sys tems . I t  wou ld  be n e c e s s a ry  t o  d i s t i n g u i s h  between 

d e l i v e r i e s  t h a t  a re  made on th e  s t r e e t  and d e l i v e r i e s  t o  an 

o f f - s t r e e t  l o a d i n g / u n l o a d i n g  a rea  s in c e  th e  c o n g e s t io n  

i m p l i c a t o n s  o f  th e s e  two s i t u a t i o n s  can be d i f f e r e n t .

(2 )  T h is  may e n t a i l  t h e  r a t h e r  d i f f i c u l t  d e t e r m i n a t i o n  o f  
th e  beverage  p o r t i o n  o f  a mixed lo a d  ( e . g .  a 
s u p e r m a r k e t ' s  own v e h i c l e  d e l i v e r i n g  beve ra ge  c o n t a i n e r s  
a lo n g  w i t h  o t h e r  g o o d s ) .
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' Of f  s t r e e t *  d e l i v e r i e s

The o b j e c t i v e  i n  a s s e s s in g  t h i s  a s p e c t  i s  t o  

d e te r m in e  th e  economic c o s t  o f  t h e  im p a c ts  o f  t h e  beverage  

c o n t a i n e r  s y s te m s '  d e l i v e r i e s  upon o t h e r  c o m m e rc ia l  v e h i c l e s  

t h a t  a re  h e ld  up i n  th e  queues i n  s e r v i c i n g  a r e a s ,  and a l s o  

th e  c o n g e s t i o n  im p a c ts  upon g e n e r a l  t r a f f i c  where th e  queues 

o f  w a i t i n g  l o r r i e s  e x te n d  o n to  a h ig h w a y .

The f i r s t  s te p  i n  t h i s  a n a l y s i s  wou ld  t h e r e f o r e  be 

t o  i d e n t i f y  th o s e  p ro c e s s  s ta g e s  i n  t h e  beve ra ge  c o n t a i n e r  

sys tem s where such qu eu e in g  p rob lem s  o c c u r .  D e l i v e r i e s  f o r  

t h e  o t h e r  p ro c e s s  s ta g e s  c o u ld  th e n  be o m i t t e d  f rom  t h i s  

e v a lu a t io n ^ ^ ) .
The second s te p  wou ld  be t o  e v a l u a t e  t h e  c o n g e s t io n  

caused by th e  beve rage  c o n t a i n e r  s y s te m s '  d e l i v e r y  v e h i c l e s .  

Even a f t e r  th e  s tu d y  had been a p p r o p r i a t e l y  re duced  i n  scope 

a f t e r  th e  f i r s t  s t e p ,  t h i s  e v a l u a t i o n  wou ld  s t i l l  be 

d i f f i c u l t .  O b s e r v a t io n  s t u d i e s  on beve ra ge  c o n t a i n e r  

d e l i v e r y  l o r r i e s  m ig h t  be used f o r  t h i s ,  a l t h o u g h  t h i s  wou ld 

r a i s e  some i m p o r t a n t  p r a c t i c a l  d i f f i c u l t i e s .

A s i g n i f i c a n t  i n c r e a s e  i n  th e  d i s t r i b u t i o n  o f  

be ve rages  i n  r e t u r n a b l e s  t h r o u g h  th e  s u p e r m a r k e t s ,  such as 

t h a t  d e p i c t e d  i n  s c e n a r i o s  V I I ,  V I I I  and I X ,  m ig h t  e x a c e rb a te  

th e  c o n g e s t io n  p rob le m s  a t  t h e  l o a d i n g  b a y s .  The e v a l u a t i o n  

o f  th e  im p a c ts  i n  t h i s  h y p o t h e t i c a l  s i t u a t i o n  wou ld  r e q u i r e

(3 )  T h is  p r o c e d u re  m ig h t  le a d  t o  t h e  e v a l u a t i o n  j u s t  
c o n c e n t r a t i n g  upon th e  ' o f f  s t r e e t  d e l i v e r i e s  o f  
beverage  c o n t a i n e r s  t o  r e t a i l  o u t l e t s  ( e . g .  
s u p e rm a rk e ts )  s i n c e  t h e  e x t e r n a l  qu e u e in g  p ro b le m s  f o r  
o t h e r  p ro c e s s  s ta g e s  m ig h t  n o t  be s u f f i c i e n t l y  
s i g n i f i c a n t  t o  m e r i t  i n v e s t i g a t i o n .
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a d d i t i o n a l  i n f o r m a t i o n  on: th e  number o f  s u p e rm a rk e ts  t h a t  

wou ld  th e n  s to c k  th e  beve rages  i n  r e t u r n a b l e s  and th e  

q u a n t i t i e s  s o ld  by th e s e  s u p e r m a r k e ts ;  t h e  p ro c e d u re s  used 

f o r  t h e  d e l i v e r y  o f  beve rages  i n  r e t u r n a b l e s ;  t h e  t im e  ta k e n  

t o  l o a d  and u n lo a d  th e  b e v e ra g e s ;  t h e  f r e q u e n c y  w i t h  wh ich  

t h e  d e l i v e r i e s  wou ld  be made; th e  c u r r e n t  c o n g e s t io n  

s i t u a t i o n  a t  th e s e  s u p e r m a r k e t s '  l o a d i n g  bays and t h e  e f f e c t  

t h a t  t h e  d e l i v e r i e s  o f  r e t u r n a b l e  be ve rage  c o n t a i n e r s  wou ld  

have on th e s e  c o n g e s t i o n  l e v e l s *

' On - s t r e e t '  d e l i v e r i e s

O b s e r v a t io n  s t u d i e s  on d e l i v e r y  l o r r i e s  m ig h t  

p o s s i b l y  be used t o  e v a l u a t e  th e  c o n g e s t i o n  c o s t s  o c c u r i n g  

when t h e  l o r r i e s  a re  p a rked  i n  t h e  s t r e e t  t o  lo a d  and u n lo a d  

goods .  However,  t h i s  approach  i s  s u b j e c t  t o  i m p o r t a n t  

p r a c t i c a l  l i m i t a t i o n s .  An a l t e r n a t i v e  i s  t o  ad op t  t h e  TRRL 

s tu d y  on c o n g e s t i o n  c o s t s  a r i s i n g  f rom  v e h i c l e s  s to p pe d  t o  

make d e l i v e r i e s  i n  s p e c i f i c  u rban  s t r e e t s  [ s e e  TRRL 

( 1 9 7 3 a ) ] .  T h is  s tu d y  y i e l d s  an ave rage  f i g u r e  f o r  c o n g e s t io n  

c o s t s  p e r  d e l i v e r y  i n  t h e  s t r e e t  s t u d i e d .  Hence, i f  t h e  

ave rage  s i z e  o f  t h e  beve rage  d e l i v e r i e s  can be d e te rm in e d  o r  

assumed and an a l l o w a n c e  made f o r  any e x t r a  t im e  i n v o l v e d  i n  

th e  d e l i v e r y  o f  r e t u r n a b l e s  as opposed t o  n o n - r e t u r n a b l e s , 

th e n  t h i s  i n f o r m a t i o n  can be used t o  d e te r m in e  t h e  c o n g e s t io n  

c o s t s  o f  beve rage  d e l i v e r i e s  w i t h o u t  r e q u i r i n g  any a d d i t i o n a l  

base t r a n s p o r t  d a t a .

9 .2  The ' b e s t  p r a c t i c a b l e '  m e th od o lo g y  a p p l i e d .

Data  c o n s t r a i n t s  p r e c lu d e d  th e  p e r fo rm a n c e  o f  th e  

s ta g e s  i d e n t i f i e d  i n  t h e  ' b e s t  a v a i l a b l e '  m e thodo logy
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p r e s e n te d  i n  th e  p r e v i o u s  s e c t i o n .  In  p a r t i c u l a r ,  t h e r e  i s  a 

l a c k  o f  base t r a n s p o r t  d a ta  f o r  a l l  t h e  b e ve rage  c o n t a i n e r  

s y s t e m s ^ ^ ) .  I t  was n o t  f e a s i b l e  to  p e r f o r m  th e  o r i g i n a l  

r e s e a r c h  to  o b t a i n  th e  a d d i t i o n a l  da ta  r e q u i r e d ,  e s p e c i a l l y  

s i n c e  th e  be ve ra ge  i n d u s t r y  was a l r e a d y  fa c e d  w i t h  

c o n s i d e r a b l e  demands f o r  i n f o r m a t i o n  f rom  th e  o t h e r  re s e a r c h

teams i n v o l v e d  i n  t h e  WMAC s t u d y .

9 . 2 . 1  The scope o f  t h e  s tu d y

T h is  t h e s i s  c o n c e n t r a t e s  upon e v a l u a t i n g  th e  

c o n g e s t io n  im p a c ts  a r i s i n g  f rom  th e  d e l i v e r y  o f  b e ve ra ge s  to  

th e  r e t a i l  o u t l e t s

E a r l i e r  f r e i g h t  t r a n s p o r t  s t u d i e s  [ e . g . ,  TRRL 

(1 973 a ,  1 9 73 b ) ,  European C on fe rence  o f  M i n i s t e r s  o f  T r a n s p o r t

( 1 9 7 6 ) ]  have shown t h a t  th e  p a r k i n g  o f  t h e  l o r r i e s  o u t s i d e  

th e  r e t a i l  o u t l e t s  to  u n lo a d  was th e  p r i n c i p a l  s o u rc e  o f  th e

urban  t r a f f i c  c o n g e s t io n  caused by goods v e h i c l e s .  M o re o ve r ,  

i n  t h e  c o n t e x t  o f  t h e  r e t u r n a b l e s  vs n o n - r e t u r n a b l e  c o n t a i n e r  

i s s u e ,  t h i s  r e p r e s e n t s  t h e  most i m p o r t a n t  o f  t h e  t r a n s p o r t  

r e l a t e d  e x t e r n a l  c o s t s  s i n c e  i t  i s  i n  t h i s  a rea  where t h e r e

i s  l i k e l y  t o  be th e  g r e a t e s t  d i f f e r e n c e  be tween th e  

r e t u r n a b l e  as opposed t o  t h e  n o n - r e t u r n a b l e  sys tem s and hence

where a s h i f t  f ro m  th e  use o f  n o n - r e t u r n a b l e s  t o  r e t u r n a b l e s  

wou ld  c r e a t e  t h e  most s i g n i f i c a n t  im p a c t s .  Thus T a y l o r  (1978

p . l )  says t h a t : -

(A) I n  t h i s  r e s p e c t ,  i t  i s  i n t e r e s t i n g  t o  n o te  t h a t  one o f  
t h e  r e s e a r c h  g ro up s  c o n ta c te d  ( t h e  T r a n s p o r t  O p e r a t io n s
Research Group a t  N e w c a s t le  U n i v e r s i t y )  had th e m s e lv e s  
c o n s id e r e d  s t u d y i n g  th e  c o n g e s t io n  im p a c ts  f rom th e
d i s t r i b u t i o n  o f  s p e c i f i c  c o m m o d i t ie s .  They found  t h a t  
such a s tu d y  wou ld  p r e s e n t  many f o r m i d a b l e  p ro b le m s  and
c o n s e q u e n t l y  th e y  d i d  n o t  p u rsue  any i n - d e p t h  s t u d i e s  o f  
s p e c i f i c  c o m m o d i t ie s .
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"Concern  has been exp resse d  t h a t  a move from 
n o n - r e t u r n a b l e  t o  r e t u r n a b l e  beverage  c o n t a i n e r s  wou ld  
i n c r e a s e  t r a f f i c  c o n g e s t io n  i n  u rban  sh o p p in g  a r e a s .  T h is  
w ou ld  a r i s e  l a r g e l y  from th e  i n c r e a s e d  u n lo a d in g  t im e  o f  th e  
h e a v i e r  r e t u r n a b l e  c o n t a i n e r s  and th e  t im e  r e q u i r e d  to  loa d  
t h e  e m p t i e s . "

9 . 2 . 2  The ' b e s t  p r a c t i c a b l e *  m e thodo logy  adopted

An e s t im a t e  i s  f i r s t  d e r i v e d ,  i n  s e c t i o n  9 .3  o f  t h i s

t h e s i s ,  f o r  th e  l e v e l  o f  beverage d e l i v e r i e s  as a p r o p o r t i o n

o f  t o t a l  goods d e l i v e r i e s  i n  u rban  a r e a s .  The f o l l o w i n g  

t h r e e  approaches  were c o n s id e r e d  f o r  th e  assessment o f  th e  

c o n g e s t i o n  caused by beve rage  d e l i v e r i e s  : -

( I )  O b s e rv a t io n  S tu d ie s
( I I )  Q u a l i t a t i v e  Assessment

( I I I )  P r o v i s i o n  o f  ' b a l l  p a r k '  e s t im a t e s

( I ) O b s e rv a t io n  s t u d i e s

A p i l o t  o b s e r v a t i o n  s tu d y  was u n d e r ta k e n  on th e  s o f t  

d r i n k s  l o r r y  o f  a b o t t l e r  i n  L e i c e s t e r .  I n  t h i s  p i l o t  s t u d y ,  

t h e  q u a n t i t y  o f  beverages d e l i v e r e d  a t  each r e t a i l  o u t l e t  was 

n o te d  a lo n g  w i t h  th e  t r a f f i c  c o n d i t i o n s  t h e r e ,  and an a t t e m p t  

was made t o  r e c o r d  any c o n g e s t io n  i n c i d e n t s  a r i s i n g  f rom th e  

d e l i v e r i e s .  T h is  p i l o t  e x c e r c i s e  d e m o n s t ra te d  t h a t  such 

o b s e r v a t i o n  s t u d i e s  a re  s u b j e c t  t o  a number o f  i m p o r t a n t  

p r a c t i c a l  l i m i t a t i o n s . I t  i s  d i f f i c u l t  t o  measure 

a c c u r a t e l y  t h e  c o n g e s t io n  im p a c ts  o f  a d e l i v e r y  l o r r y  upon 

o t h e r  v e h i c l e s ,  e s p e c i a l l y  where th e  o b s e r v a t i o n s  a re  be in g  

done by j u s t  one p e rs o n .  TRRL have used c i n e  cameras f o r  

t h e i r  s i t e - s p e c i f i c  s t u d i e s  and th e se  were i n c o n s p i c u o u s l y

(5 )  In  a d d i t i o n ,  i t  i s  n o t  c e r t a i n  t h a t  o b s e r v e r s  wou ld  be 
p e r m i t t e d  on some o t h e r  beve rage  d e l i v e r y  v e h i c l e s .
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p la c e d  so as n o t  to  a f f e c t  th e  d r i v e r s '  b e h a v io u r  [s e e  TRRL 

( 1 9 7 3 , a , b ,  1974, 1 9 7 5 ) ] .  However, th e  use o f  c i n e  cameras 

w ou ld  p r o b a b ly  n o t  be f e a s i b l e  f o r  a v e h i c l e - b a s e d  r a t h e r

th a n  a s i t e - s p e c i f i c  s t u d y .  F u r t h e r m o r e ,  i t  wou ld  be 

n e c e s s a ry  t o  d e te r m in e  how th e  c o n g e s t i o n  im p a c ts  s h o u ld  be

a l l o c a t e d  between th e  v e h i c l e s  i n v o l v e d .  F o r  i n s t a n c e ,  where 

t h e  p re s e n c e  o f  an i l l e g a l l y  p a rk e d  c a r  f o r c e s  a beverage

l o r r y  t o  d o u b le  p a rk  f o r  th e  d e l i v e r y  and t h i s  p r e v e n t s  a 

l a r g e  a r t i c u l a t e d  l o r r y  f rom p a s s in g  w h ich  d e la y s  a number o f

c a r s  (who c o u ld  o t h e r w i s e  have passed t h e  be ve ra ge  l o r r y ) ,  

t h e n  who i s  t o  blame f o r  t h e  c o n g e s t i o n  and to  whom s h o u ld  i t

be a t t r i b u t e d ?  The beve rage  l o r r y  o r  th e  i l l e g a l l y  pa rked  

c a r  o r  t h e  l a r g e  a r t i c u l a t e d  l o r r y ?

An i m p o r t a n t  l i m i t a t i o n  o f  t h e  o b s e r v a t i o n  s t u d i e s  

i s  t h a t  t h e  a c t u a l  l e v e l  o f  t r a f f i c  c o n g e s t i o n  r e s u l t i n g  from

b e ve ra g e  d e l i v e r i e s  v a r i e s  s i g n i f i c a n t l y  de pend ing  upon a 

number o f  f a c t o r s .  Th ree  m a jo r  f a c t o r s  a r e :  the

a v a i l a b i l i t y  o f  p a r k i n g  a t  th e  r e t a i l  o u t l e t ;  t h e  t r a f f i c  

c o n d i t i o n s  a t  th e  r e t a i l  o u t l e t ;  and th e  d e l i v e r y  p roce d u re s

f o l l o w e d  by th e  b o t t l e r s / b r e w e r s  and r e t a i l e r s .  The f i r s t  

two f a c t o r s  can v a r y  f rom one l o c a t i o n  to  a n o t h e r  and a ls o

between d i f f e r e n t  t im e  p e r i o d s .  T h is  p o i n t  was emphasized by 

t h e  M u l t i p l e  Food and D r i n k  R e t a i l e r s  A s s o c i a t i o n  (MFDRA) who

commented t h a t  t h e r e  i s  no such t h i n g  as a m e a n in g fu l  

' t y p i c a l *  o r  'a v e ra g e *  r e t a i l  o u t l e t  s i t u a t i o n  and t h a t  any 

a n a l y s i s ,  w h ich  f a i l e d  t o  acknow ledge  l o c a l  v a r i a t i o n s ,  wou ld  

' p a i n t  a f a l s e  p i c t u r e * .  Hence, i t  i s  n e c e s s a ry  t o  t a k e  i n t o  

a c c o u n t  such v a r i a t i o n s  and a l s o  w h e th e r  th e  b o t t l e r s / b r e w e r s
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a d j u s t  t h e i r  d e l i v e r y  p ro c e d u re s  to  a l l o w  f o r  s p e c i f i c  l o c a l  

c i r c u m s t a n c e s .  T h is  means t h a t  th e  o b s e r v a t i o n  s t u d i e s  wou ld 

have t o  c o v e r  a s u f f i c i e n t l y  l a r g e  number o f  l o c a t i o n s  i n  

d i f f e r e n t  c i t i e s  t o  e n a b le  th e  d a ta  t o  be i n  any way 

r e p r e s e n t a t i v e  and a p p l i c a b l e .  T h is  wou ld  make the  use o f  

such o b s e r v a t i o n  s t u d i e s  p r o h i b i t i v e l y  e x p e n s i v e .

( I I )  Q u a l i t a t i v e  assessment

The q u e s t i o n  o f  how t o  t a c k l e  t h i s  a rea  was r a i s e d  

a t  t h e  m ee t ing  o f  th e  P ackag ing  and C o n t a in e r s  S t e e r i n g  Group 

o f  t h e  Waste Management A d v is o r y  C o u n c i l  on 3 rd  J u l y ,  1978.

At  t h i s  m e e t in g ,  the  S t e e r i n g  Group recommended t h a t  no 

f o l l o w  up o b s e r v a t i o n  s t u d i e s  on l o r r i e s  s h o u ld  be 

u n d e r ta k e n ,  on a cco un t  o f  th e  p r a c t i c a l  d i f f i c u l t i e s  

i n v o l v e d .  I n s t e a d ,  i t  was s u g ge s te d  t h a t ,  f o r  t h e  i n i t i a l  

s ta g e s  a t  l e a s t ,  th e  r e s e a r c h  s h o u ld  c o m p r is e  a q u a l i t a t i v e  

assessment  o f  t h e  s i g n i f i c a n c e  o f  t h i s  a s p e c t  and t h a t  

a c c o r d i n g l y  i n f o r m a t i o n  sh o u ld  be s ou gh t  f rom th e  

d i s t r i b u t i o n  managers o f  b r e w e r ie s  and b o t t l e r s  who, w i t h  

t h e i r  wide e x p e r ie n c e  o f  th e  many f a c e t s  o f  beverage 

d i s t r i b u t i o n ,  c o u ld  g i v e  a good g e n e r a l  o v e r v ie w  o f  t h e  

c o n g e s t io n  s i t u a t i o n .  I f  t h i s  re s e a r c h  found  t h a t  beverage 

d i s t r i b u t i o n  c r e a t e d  s i g n i f i c a n t  u rban  c o n g e s t io n  p ro b le m s ,  

the n  a d d i t i o n a l  i n v e s t i g a t i o n s  m ig h t  be u n d e r ta k e n  to  o b t a i n  

q u a n t i t a t i v e  d a ta  on th e s e  c o n g e s t io n  p rob lem s  and t h e  o t h e r  

e x t e r n a l  im p a c ts  no ted  e a r l i e r  m ig h t  a l s o  be examined.

A f t e r  l i a i s o n  w i t h  r e p r e s e n t a t i v e s  o f  t h e  n a t i o n a l  

a s s o c i a t i o n s  o f  th e  b re w in g  and s o f t  d r i n k  b o t t l i n g  

i n d u s t r i e s ,  a sample o f  f i v e  n a t i o n a l  and l o c a l  b r e w e r ie s  and 

t h r e e  s o f t  d r i n k s  b o t t l e r s  was s e l e c t e d  and th e  d i s t r i b u t i o n
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managers a t  the se  b o t t l e r s  and b r e w e r ie s  were

interviewed^^).
The a u th o r  c o n s id e r e d  t h a t  i t  wou ld  be more

m e a n in g f u l  and r e l e v a n t  i f  t h e  o p i n i o n s ,  on th e  s i g n i f i c a n c e

o f  th e  c o n g e s t io n  im pa c ts  o f  beverage d i s t r i b u t i o n  l o r r i e s ,

were o b t a i n e d  n o t  o n l y  from th e  t r a n s p o r t  managers o f  b rew ers

and b o t t l e r s  b u t  a l s o  from tho se  p u b l i c  a u t h o r i t i e s  engaged

i n  th e  c o n t r o l  o f  u rban t r a f f i c  c o n g e s t i o n .  T h e r e f o r e ,  th e

o p i n i o n s  o f  th e s e  a u t h o r i t i e s  on t h i s  m a t t e r  a re  a l s o

r e p o r t e d  i n  t h i s  t h e s i s .

( I l l )  P r o v i s i o n  o f  ' b a l l  p a r k '  e s t im a t e s

T h is  q u a l i t a t i v e  i n f o r m a t i o n  i s  supp lem en te d  by th e

d e r i v a t i o n  o f  some ap p ro x im a te  ' b a l l  p a r k '  e s t im a t e s  on the

b a s i s  o f  th e  m oneta ry  f i g u r e s  f o r  c o n g e s t io n  c o s t s  a r i s i n g

from d e l i v e r i e s  i n  an urban s t r e e t  [TRRL ( 1 9 7 3 a ) ] .

9 .3  The l e v e l  o f  beve rage  d e l i v e r i e s  i n  r e l a t i o n  t o  t h e
t o t a l  goods d e l i v e r i e s  o f  i n  u rban a reas

The G re a te r  London T r a n s p o r t a t i o n  S tudy  (GLTS)

showed t h a t  abou t  20 ,000 d e l i v e r i e s  o f  beve rages  were made

d a i l y  i n  th e  G re a te r  London a rea  i n  1971-72 [ F r y e r  e t .  a l . ,

( 1 9 7 7 ) ,  Saunders ( 1 9 7 7 ) ] .  These beverage d e l i v e r i e s

r e p r e s e n t e d  a b o u t  5 pe r  c e n t  o f  t h e  t o t a l  tonnage  d e l i v e r e d .

A n o th e r  s tu d y  found t h a t  t h e r e  were 25 d e l i v e r i e s  o f

beve rages  t o  N e w c a s t le ' s  sho p p in g  c e n t r e  d u r i n g  th e  one-week

(6 )  Append ix  X l i s t s  th e  a reas  where i n f o r m a t i o n  was sough t  
on t h i s  s u b j e c t .  P r i o r  t o  t h e  m e e t in g s ,  t h i s  l i s t  was 
s e n t  t o  th e  d i s t r i b u t i o n  managers and i n f o r m a t i o n  on 
th e s e  p o i n t s  was o b t a in e d  i n  t h e  co u rse  o f  th e  
i n t e r v i e w s .
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p e r i o d  o f  t h e  s tu d y  [S m i th  ( 1 9 7 6 ) ] ^ ^ ) .  T h is  r e p r e s e n t e d  2

p e r  c e n t  o f  th e  t o t a l  d e l i v e r i e s .

However,  t h e  f i g u r e s  above i n c l u d e  d e l i v e r i e s  o f

o t h e r  be ve ra g e s  ( e . g . ,  w ine  and s p i r i t s )  as w e l l  as be e r  and

s o f t  d r i n k s .  A n o th e r  s tu d y  o f  f r e i g h t  movements i n  London

[DOE ( 1 9 6 8 ) ]  showed t h a t  beer  and n o n - a l c o h o l i c  
( 8 )b e ve ra ges  a c c o u n te d  f o r  a p p r o x i m a t e l y  2 p e r  c e n t  o f  th e  

t o t a l  ton nage  d e l i v e r e d  i n  London. The d a ta  above a l s o

i n c l u d e  a l a r g e  number o f  d e l i v e r i e s  t o  t h e  ' o n '  p rem is e  

s e c t o r  -  n o t a b l y  t o  pubs -  w h ic h ,  a lo n g  w i t h  d e l i v e r i e s  o f

o t h e r  b e v e ra g e s ,  a re  o u t s i d e  t h e  scope o f  t h i s  t h e s i s .  I t  i s  

e s t im a t e d  t h a t  be ve rage  d e l i v e r i e s  t o  pubs and o t h e r  ' o n '

p re m is e  e s t a b l i s h m e n t s  a c c o u n te d  f o r  7 ,0 0 0  o f  t h e  t o t a l  d a i l y  

d e l i v e r i e s  i n  t h e  GLTS s t u d y ,  w h i l e  t h e r e  were 5 ,000

d e l i v e r i e s  o f  a l l  beve ra ges  ( b e e r ,  c i d e r ,  s o f t  d r i n k s ,  w ines 

and s p i r i t s )  t o  t h e  ' o f f  p rem ise  r e t a i l  o u t l e t s  [S aunde rs

( 1 9 7 7 ) ] .

T h i s  i n f o r m a t i o n  s u g g e s ts  t h a t  t h e  d e l i v e r i e s  o f  

b e e r ,  c i d e r  and c a r b o n a te d  s o f t  d r i n k s  t o  t h e  r e t a i l  o u t l e t s  

c o n s t i t u t e  a p p r o x im a t e l y  0 .5  p e r  c e n t  o f  t h e  t o t a l  goods 

d e l i v e r i e s  i n  u rb an  a r e a s .

(7 )  I t  appea rs  t h a t  b o th  o f  t h e s e  s t u d i e s  c o v e re d  on and o f f  
s t r e e t  d e l i v e r i e s .

(8 )  T h i s  c a t e g o r y  d i d  n o t  i n c l u d e  m i l k  and d a i r y  p r o d u c t s
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^ ^  The C o n g e s t io n  Im pac ts  o f  Beverage D i s t r i b u t i o n

The p i l o t  o b s e r v a t i o n  s t u d y  on a s o f t  d r i n k s  l o r r y  

r e v e a l e d  t h a t ,  d u r i n g  th e  d a y ' s  d e l i v e r y  o f  220 dozen
( 9 )

b o t t l e s  o f  s o f t  d r i n k s ,  one s l i g h t  c o n g e s t i o n  i n c i d e n t  

o c c u r r e d  when t h e  pa rked  beve rage  l o r r y  impeded a n o t h e r  l o r r y  

and t h r e e  p r i v a t e  c a r s .  However,  t h i s  p i l o t  s tu d y  r e l a t e s  t o  

o n l y  one d i s t r i b u t i o n  s i t u a t i o n  w h ich  may n o t  n e c e s s a r i l y  be 

r e p r e s e n t a t i v e  o f  th e  o v e r a l l  p o s i t i o n .

E n q u i r i e s  w i t h  th e  d i s t r i b u t i o n  managers o f  f i v e  

b r e w e r i e s  and t h r e e  s o f t  d r i n k  b o t t l e r s ,  o p e r a t i n g  i n  f o u r  

d i f f e r e n t  p a r t s  o f  th e  c o u n t r y ,  r e v e a le d  t h a t  t h e  beverage  

d i s t r i b u t i o n  l o r r i e s  do o c c a s i o n a l l y  have t o  d o u b le  p a rk  and 

do cause some c o n g e s t i o n .  L i t t l e  d e t a i l e d  i n f o r m a t i o n  i s

a v a i l a b l e  on t h e  number o r  n a t u r e  o f  t h e s e  c o n g e s t io n  

i n c i d e n t s .  One b o t t l e r  e s t im a t e d  t h a t  a c o n g e s t i o n  i n c i d e n t

o c c u r r e d  a b o u t  once i n  e v e ry  100 dozen b o t t l e s  o f  be ve rage  

d e l i v e r e d  by h i s  l o r r i e s .  One b re w e r  s t a t e d  t h a t  i n  th e  l a s t  

f i v e  y e a rs  he had n o t  r e c e i v e d  any f i n e s  o r  c o m p l a i n t s  f ro m  

t r a f f i c  wardens abou t  c o n g e s t io n  i n c i d e n t s  caused by h i s

l o r r i e s .  A n o th e r  b re w e r  s a id  t h a t  he had o n l y  r e c e i v e d  one 

f i n e  i n  t h e  l a s t  f i v e  y e a r s ,  w h i l e  a t h i r d  b re w e r  r e p o r t e d

t h a t  he had r e c e i v e d  l e s s  th a n  f i v e  f i n e s  i n  t h e  p a s t  y e a r .

These D i s t r i b u t i o n  Managers a l s o  s t a t e d  t h a t  urban

t r a f f i c  c o n g e s t io n  does a d v e r s e l y  a f f e c t  t h e i r  d i s t r i b u t i o n

(9 )  The d a y ' s  l o a d  o f  s o f t  d r i n k s  c o m p r is e d  160 dozen
r e t u r n a b l e  b o t t l e s  and 60 dozen n o n - r e t u r n a b l e  b o t t l e s .
The s l i g h t  c o n g e s t io n  i n c i d e n t  o c c u r r e d  d u r i n g  th e  
d e l i v e r y  o f  5 dozen r e t u r n a b l e  s o f t  d r i n k  b o t t l e s  a t  a
c o r n e r  s t o r e  i n  t h e  c e n t r a l  a re a  o f  t h e  c i t y  
( High f i e l d s ) .  3 dozen e m p t ie s  were a l s o  c o l l e c t e d  from
t h i s  shop .
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a c t i v i t i e s  and t h a t  p a r k i n g  p rob lem s  were e n c o u n te re d  a t  some 

r e t a i l  o u t l e t s .  In  some i n s t a n c e s ,  th e  c o n g e s t i o n  p r e v e n ts  

th e  draymen from b e in g  a b le  t o  make t h e  s to p  and d e l i v e r  the

b e v e ra g e s .  Two London companies s t a t e d  t h a t  t h i s  o c c u rs  i n  

a b o u t  2 pe r  c e n t  o f  t h e i r  d e l i v e r i e s .  I n  such case s ,  

d i f f i c u l t i e s  a re  a l s o  c r e a t e d  f o r  th e  r e t a i l e r s  who th e n  

s u f f e r  a d e la y  i n  th e  r e p le n i s h m e n t  o f  t h e i r  s t o c k s .  

T h e r e f o r e ,  th e  b o t t l e r s ,  b re w e rs  and a l s o  some r e t a i l e r s  

h a ve ,  o f  t h e i r  own a c c o r d ,  t a k e n  c e r t a i n  measures t o  m i t i g a t e  

some o f  t h e s e  p r o b le m s .

Some r e t a i l e r s  p la c e  'No P a r k in g  P le a s e '  s i g n s  o r  

empty cases o u t s i d e  t h e i r  o u t l e t  i n  an a t t e m p t  to  r e s e r v e  a 

p a r k i n g  space f o r  th e  beve rage  l o r r y .

In  o r g a n i s i n g  t h e i r  d e l i v e r y  s c h e d u le s ,  the

d i s t r i b u t i o n  managers ta k e  i n t o  a c c o u n t  such f a c t o r s  as th e  

t im e s  when c o n g e s t io n  and p a r k i n g  p rob le m s  a re  p a r t i c u l a r l y

sev e re  and any t r a f f i c  c o n t r o l s  t h a t  a p p l y  a t  an o u t l e t  

( e . g . ,  t im e  r e s t r i c t i o n s  on l o a d i n g / u n l o a d i n g ) .  Hence, the

d i s t r i b u t i o n  managers a t t e m p t  t o  a v o id  d e l i v e r i n g  t o  s p e c i f i c  

o u t l e t s  a t  t h e  peak c o n g es ted  t im e s  o f  t h e  day .  Three o r

f o u r  men c re w s ,  i n s t e a d  o f  t h e  no rm a l  two men c re w s ,  a re  used 

f o r  d e l i v e r i n g  beer  t o  p a r t i c u l a r l y  s e v e r e l y  c o n g e s te d  areas

such as c e n t r a l  London, so as t o  e n a b le  th e  l o a d i n g  and 

u n lo a d in g  t o  be com p le te d  as q u i c k l y  as p o s s i b l e  i n  these  

a r e a s .

The d i s t r i b u t i o n  managers were asked f o r  t h e i r  

o p i n i o n  on t h e  e x t r a  t im e  t h a t  t h e  l o r r y  wou ld  have t o  spend 

pa rked  o u t s i d e  th e  o u t l e t  t o  d e l i v e r  t h e  be ve ra ges  i n  

r e t u r n a b l e  b o t t l e s  (and t o  c o l l e c t  t h e  e m p t ie s )  as opposed to
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u s in g  n o n - r e t u r n a b l e  c o n t a i n e r s .  The re spon ses  v a r i e d  from 

' t h e  use o f  r e t u r n a b l e s  would  e n t a i l  h a r d l y  any e x t r a  t i m e '  

t o  ' t h e  t im e  s p e n t  a t  th e  o u t l e t  d e l i v e r i n g  r e t u r n a b l e s  would 

be d o u b le  t h a t  o f  th e  t im e  r e q u i r e d  f o r  n o n - r e t u r n a b l e s  ' .

The ave rage  o f  th e  r e p l i e s  was t h a t  th e  use o f  r e t u r n a b l e s  

wou ld  r e q u i r e  around 30 -40  per  c e n t  more t im e  t o  d e l i v e r  

beve rages  a t  th e  o u t l e t .

The TRRL s tu d y  o f  Putney H igh S t r e e t  [TRRL ( 1 9 7 3 a ) ]  

g i v e s  an ave rag e  c o n g e s t io n  c o s t  f i g u r e  o f  a b ou t  5 pence pe r  

d e l i v e r y  t o  a shop i n  t h i s  s t r e e t .  I f  i t  i s  assumed t h a t  the  

ave rage  s i z e  o f  beverage  d e l i v e r i e s  i n  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  c o n t a i n e r s  i s  abou t  th e  same and i s  

100 l i t r e s ,  th e n  th e s e  c o n g e s t io n  c o s t s  p e r  l i t r e  o f  beverage  

d e l i v e r e d  a re  about  0 .0 5  pence (1973 p r i c e s ) ,  wh ich  i s  

e q u i v a l e n t  t o  ab ou t  0 .1  pence i n  1977 p r i c e s .  I t  was 

r e p o r t e d  e a r l i e r  t h a t  ab ou t  30-40% more t im e  i s  r e q u i r e d  f o r  

t h e  d e l i v e r y  o f  beverages  i n  r e t u r n a b l e s  as opposed t o  

n o n - r e t u r n a b l e s ,  so t h a t  the  con ges ton  c o s t s  f o r  r e t u r n a b l e s  

have been i n c r e a s e d  a c c o r d i n g l y  t o  0 .13  pence p e r  l i t r e .

T h is  p ro c e d u re  assumes t h a t  d e l i v e r i e s  o f  beverages  i n  

n o n - r e t u r n a b l e s  a re  as l i k e l y  t o  c r e a t e  c o n g e s t io n  as t h e  

average d e l i v e r y  i n  th e  u rban  s t r e e t  s t u d i e d  and t h a t  the  

c o n g e s t io n  im p a c ts  o f  beve rage  d e l i v e r i e s  i n  r e t u r n a b l e  

c o n t a i n e r s  a re  ( 1 .3  t im e s )  g r e a t e r  than  th e  a v e ra g e .  Smith  

(1976)  found  t h a t  t h e  ave rage  d u r a t i o n  o f  beverage  d e l i v e r i e s  

was 28 m in u te s ,  w h i l e  th e  average d u r a t i o n  o f  a l l  d e l i v e r i e s
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Tab le  9 .1

C o n g e s t io n s  c o s t s  a s s o c ia te d  w i t h  d e l i v e r i e s  

t o  r e t a i l  o u t l e t s  o f  beve rages  i n  th e  d i f f e r e n t  

t y p e s  o f  c o n t a i n e r s  (pence 1977 p r i c e s )

BEVERAGE CONTAINER CONGESTION COSTS PER
Type S ize 1000

C o n t a in e r s
1000
L i t r e s

R e t u r n a b le lOoz 3 3 .2 130
b o t t l e 20oz 7 0 .6 130
N o n - r e t u r n a b l e lOoz 2 6 .3 97
b o t t l e 20oz 5 2 .7 97
Can lOoz 2 6 .3 97

16oz 4 2 .1 97

S o u rc e :  D e r i v e d  f rom d a ta  i n  TRRL (1973a)

was 22 m in u te s  so t h a t  t h i s  p ro c e d u re  i s  f a i r l y  

reasonable^^^).
T a b le  9 .1  p r e s e n t s  e s t im a t e s  o f  th e  c o n g e s t i o n  c o s t s  

a s s o c i a t e d  w i t h  d e l i v e r i e s  o f  b e ve ra ge s  i n  th e  a l t e r n a t i v e

ty p e s  o f  c o n t a i n e r s .  The s i z e  o f  t h e  v a r i o u s  c o n t a i n e r s  have 

been used t o  c o n v e r t  t h e  f i g u r e s  f o r  c o n g e s t io n  c o s t s  per

l i t r e  o f  be ve ra ge  i n t o  te rm s  o f  c o s t s  p e r  c o n t a i n e r .

T a b le  9 .1  i n d i c a t e s  th e  low o r d e r  o f  m a gn i tu de  o f

th e s e  c o n g e s t io n  c o s t s  ( l e s s  th a n  O . l p  p e r  20 oz r e t u r n a b l e  

b o t t l e )  and a l s o  h i g h l i g h t  th e  r e l a t i v e l y  s m a l l  d i f f e r e n c e  

between t h e  r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r s '  

e x t e r n a l  c o n g e s t io n  c o s t s  a s s o c ia t e d  w i t h  t h i s  a r e a .

(1 0 )  Sm i th  (1976 )  d i d  n o t  s p e c i f y  w h e th e r  th e s e  beve rage  
d e l i v e r i e s  were i n  r e t u r n a b l e  o r  n o n - r e t u r n a b l e  
c o n t a i n e r s .
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These rough  ' b a l l  p a r k '  e s t im a t e s  s u b s t a n t i a t e  the

f i n d i n g s  o f  th e  s u r v e y s  o f  th e  d i s t r i b u t i o n  managers and t h e  

o f f i c i a l  a u t h o r i t i e s  conce rned  w i t h  t r a f f i c  management and

th e  c o n t r o l  o f  t r a f f i c  c o n g e s t io n  ( e . g . ,  t h e  t r a n s p o r t  

s e c t i o n  o f  t h e  p o l i c e ,  t h e  t r a f f i c  wardens  and th e  c o u n c i l s '

t r a n s p o r t a t i o n  and p l a n n i n g  d e p a r t m e n t ) .  Bo th  o f  t h e s e  

s o u rc e s  c o n s id e r e d  t h a t  be e r  and s o f t  d r i n k s  l o r r i e s  do no t

cause any s i g n i f i c a n t  u rban  t r a f f i c  c o n g e s t io n  p rob le m s  a t  

p r e s e n t .  The o f f i c i a l s  a l s o  s t a t e d  t h a t  th e y  wou ld  n o t  be

u n d u ly  con ce rn ed  a b o u t  an i n c r e a s e  i n  t h e  use o f  r e t u r n a b l e s ,  

such as t h a t  d e p i c t e d  i n  s c e n a r io s  V - I X .

The r e l a t i v e l y  low c o n g e s t io n  im p a c ts  o f  b e e r  and 

s o f t  d r i n k s  d e l i v e r i e s  were a t t r i b u t e d  t o  th e  e f f i c i e n c y  o f

th e  d e l i v e r y  s c h e d u le s  and d i s t r i b u t i o n  sys tem s o p e ra te d  by 

th e  b e v e ra g e  i n d u s t r y  and t h e  speed w i t h  wh ich  th e  goods are 

u n loa d ed  by th e  2 ,  3 o r  4-man c re w s ,  e s p e c i a l l y  a t  t h o s e  

o u t l e t s  where th e  l o r r i e s  have to  d o u b le  p a rk  and c o n g e s t io n  

p rob le m s  can a r i s e .

9.5  L i m i t a t i o n s  o f  t h e  a n a l y s i s

9 . 5 . 1  L i m i t a t i o n s  o f  t h e  i n f o r m a t i o n  and d a ta  p re s e n te d

The a n a l y s i s  i n  t h e  p r e v i o u s  s e c t i o n  had p r i m a r i l y  

t o  be based upon q u a l i t a t i v e  i n f o r m a t i o n ,  a l t h o u g h  the  

q u a l i t a t i v e  f i n d i n g s  a re  s u b s t a n t i a t e d  by some a p p ro x im a te  

' b a l l  p a r k '  m one ta ry  g u e s s t im a t e s .

These ' g u e s s t i m a t e s '  have been d e r i v e d  f rom  d a ta  i n  

th e  TRRL (1973a)  s tu d y  w h ich  r e l a t e s  t o  d e l i v e r i e s  i n  one 

h ig h  s t r e e t  o f  a London bo rough ( P u t n e y ) .  These d a ta  may no t  

be r e p r e s e n t a t i v e .  The c o n g e s t io n  im p a c ts  i n  t h i s  h ig h
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s t r e e t  a re  l i k e l y  t o  be g r e a t e r  th a n  th o se  f o r  th e  ’ a v e ra g e '

s i t u a t i o n  f o r  beverage  d e l i v e r i e s .  T h e r e f o r e ,  these

P u tn e y -b ased  f i g u r e s  o v e r e s t im a t e  t h e  c o n g e s t io n  c o s t s

a r i s i n g  f rom a t y p i c a l  beverage d e l i v e r y .  However,  more

p r e c i s e  v a lu e s  f o r  such a ' t y p i c a l '  s i t u a t i o n  c o u ld  n o t  be

d e te rm in e d  on ac c o u n t  o f  th e  i m p o s s i b i l i t y  o f  o b t a i n i n g  th e

r e q u i r e d  da ta  c o v e r i n g  th e  m y r ia d  d i s t r i b u t i o n  systems

c u r r e n t l y  ad op ted  f o r  th e  d e l i v e r y  o f  c a r b o n a te d  beverages  t o

th e  v a r i o u s  r e t a i l  o u t l e t s  i n  d i f f e r e n t  p a r t s  o f  the

c o u n t r y .  N e v e r t h e le s s ,  th e s e  maximum ' g u e s s t i m a t e s '  s t i l l

i n d i c a t e  th e  low  o r d e r  o f  m agn i tude  o f  th e s e  im p a c t s .

9 . 5 . 2  O m i t te d  im p a c ts

The a n a l y s i s  i n  th e  p r e v i o u s  s e c t i o n  i s  o n l y  p a r t i a l

s i n c e  i t  o n l y  c o n s id e r s  th e  im p a c ts  o f  ' o n - s t r e e t '  d e l i v e r i e s

o f  beverages  t o  th e  r e t a i l  o u t l e t s .  Due t o  l a c k  o f  d a t a ,  i t

was n o t  p o s s i b l e  t o  i n v e s t i g a t e  t h e  f o l l o w i n g  im p a c ts  o f  th e

t r a n s p o r t  i n v o l v e d  i n  th e  a l t e r n a t i v e  c o n t a i n e r  s y s te m s : -

O th e r  c o n g e s t io n  im p a c ts ,  such as th o s e  a r i s i n g  

from th e  p resence  o f  th e  l o r r i e s  i n  th e  t r a f f i c  
s t ream  and d e l i v e r i e s  t o  o f f - s t r e e t  s e r v i c i n g  
a r e a s .  However,  th e se  o t h e r  c o n g e s t io n  im p a c ts  
were c o n s id e r e d  t o  be l e s s  i m p o r t a n t  tha n  th o s e  
a r i s i n g  from d e l i v e r i e s  i n  u rban  s t r e e t s  and th e  
p r e v i o u s  s e c t i o n  has i n d i c a t e d  th e  low o r d e r  o f  

m agn i tude  o f  the se  l a t t e r  im p a c t s .
Road t r a c k  c o s t s ,  a l t h o u g h  i t  i s  c o n s id e r e d  t h a t  

th e  e x t e r n a l  road  t r a c k  c o s t s  a t t r i b u t a b l e  t o  

beverage  c o n t a i n e r  l o r r i e s  would  be n e g l i g i b l e .  

A c c id e n t  c o s t s .

E n v i ro n m e n ta l  im p a c t s ,  such as n o is e  and 
v i b r a t i o n s .
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T h e r e f o r e ,  th e  p a r t i a l  a n a l y s i s  i n  th e  p r e v io u s  

s e c t i o n  c a n n o t  y i e l d  an a c c u ra te  measure o f  th e  

t r a n s p o r t - r e l a t e d  e x t e r n a l  c o s ts  o f  th e  a l t e r n a t i v e  c o n t a i n e r  

s y s te m s ,  e s p e c i a l l y  s i n c e  th e  r e t u r n a b l e  system r e q u i r e s  more 

t r a n s p o r t  than  th e  n o n - r e t u r n a b l e  system f o r  th e  d i s t r i b u t i o n  

o f  t h e  c o n t a i n e r s  t o  r e t a i l  o u t l e t s  b u t  p r o b a b ly  l e s s  f o r  th e  

e a r l i e r  p ro ce ss  s ta g e s .  The r e t a i l  d i s t r i b u t i o n  s ta g e  was 

s e l e c t e d  f o r  a n a l y s i s  i n  t h i s  t h e s i s  because t h i s  was th e  

a rea  where t h e r e  was l i k e l y  t o  be th e  most s i g n i f i c a n t  

d i f f e r e n c e  between th e  t r a n s p o r t - r e l a t e d  e x t e r n a l  c o s t s  o f  

r e t u r n a b l e s  and n o n - r e t u r n a b l e s .  However,  Tab le  9 .1  shows 

t h a t  t h e r e  i s  r e l a t i v e l y  l i t t l e  d i f f e r e n c e  between th e  

e x t e r n a l  c o s t s  o f  th e  a l t e r n a t i v e  c o n t a i n e r s  f o r  t h i s  a r e a .  

T h e r e f o r e ,  i t  i s  u n l i k e l y  t h a t  th e  i n c l u s i o n  o f  th e  o t h e r  

im p a c t  a reas  l i s t e d  above would  r e s u l t  i n  th e  

t r a n s p o r t - r e l a t e d  e x t e r n a l  c o s t s  o f  t h e  r e t u r n a b l e  sys tem 

be in g  s i g n i f i c a n t l y  g r e a t e r  than  th o s e  f o r  th e  n o n - r e t u r n a b l e  

s y s te m .

I f  i t  s h o u ld  be n e ce ssa ry  t o  o b t a i n  a more p r e c i s e  

v a l u a t i o n  o f  t h e  o v e r a l l  e x t e r n a l  c o s t s  o f  t h e  t r a n s p o r t  

r e q u i r e d  f o r  th e  a l t e r n a t i v e  beverage c o n t a i n e r  sys tem s ,  the n  

th e  m e thod o log y  de ve lo p e d  i n  s e c t i o n  9 .1  c o u ld  be used f o r  

t h i s .

9 .6  C o n c lu s io n

T h is  c h a p te r  c o n c e n t r a t e s  upon a s s e s s in g  th e  

c o n g e s t io n  im p a c ts  o c c u r r i n g  when th e  beverage  l o r r i e s  a re  

p a rked  i n  th e  s t r e e t  t o  d e l i v e r  c a r b o n a te d  beverage 

c o n t a i n e r s  t o  th e  r e t a i l  o u t l e t s .  Beer and c a r b o n a te d  s o f t
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d r i n k s  d e l i v e r i e s  to  the  r e t a i l  o u t l e t s  a re  e s t im a t e d  to  

c o n s t i t u t e  abou t  0 .5  pe r  c e n t  o f  t o t a l  goods d e l i v e r i e s  i n  

urban a re a s .  E n q u i r i e s  w i t h  th e  d i s t r i b u t i o n  managers a t  

e i g h t  b r e w e r ie s  and s o f t  d r i n k s  b o t t l e r s  have r e v e a le d  t h a t  

beverage l o r r i e s  do cause some t r a f f i c  c o n g e s t i o n .  However, 

d a ta  a re  n o t  a v a i l a b l e  on th é  number o r  n a t u r e  o f  th e s e  

c o n g e s t io n  i n c i d e n t s .  The d i s t r i b u t i o n  managers a lo n g  w i t h  

th e  o f f i c i a l  b o d ie s  concerned  w i t h  th e  c o n t r o l  o f  t r a f f i c  

c o n g e s t io n  ( e . g . ,  t r a f f i c  wardens,  t r a f f i c  p o l i c e ,  e t c . )  bo th  

c o n s id e r  t h a t  beverage  l o r r i e s  do n o t  cause s i g n i f i c a n t  urban 

t r a f f i c  c o n g e s t io n .  The o f f i c i a l s  a l s o  s t a t e d ' t h a t  th e y  would  

n o t  be un d u ly  concerned  a b ou t  an i n c r e a s e  i n  th e  d i s t r i b u t i o n  

o f  beer  and s o f t  d r i n k s  i n  r e t u r n a b l e  b o t t l e s .

These f i n d i n g s  were s u b s t a n t i a t e d  by some ' b a l l  

p a r k '  g u e s s t im a te s  wh ich  i n d i c a t e  th e  low o r d e r  o f  m agn i tude  

o f  th e  c o n g e s t io n  c o s t s  a r i s i n g  f rom beverage  d e l i v e r i e s .  I t  

i s  acknowledged t h a t  t h i s  q u a l i t a t i v e  i n f o r m a t i o n  and the  

' b a l l  p a r k '  g u e s s t im a te s  have some l i m i t a t i o n s ,  wh ich  a re  

i d e n t i f i e d  i n  s e c t i o n  9 . 5 .  S e c t i o n  9 .1  a l s o  d e ve lop s  a 

p o s s i b l e  me thodo logy  o f  how a more d e t a i l e d  economic 

e v a l u a t i o n  c o u ld  be made o f  t h i s  and th e  o t h e r  

t r a n s p o r t - r e l a t e d  e x t e r n a l  c o s t s  o f  t h e  beverage  c o n t a i n e r  

sys tem s,  i f  such more p r e c i s e  economic e v a l u a t i o n s  s h o u ld  be 

r e q u i r e d  on t h i s  s u b j e c t .  I t  i s  h i g h l i g h t e d  t h a t  th e  

a c q u i s i t i o n  o f  th e  da ta  r e q u i r e d  f o r  t h i s  wou ld  be d i f f i c u l t .
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A S o c ia l  A pp ra isa l  o f  the Environmenta l  Impacts o f  
Returnable and Non-re tu rnab le  Conta iners  

f o r  Carbonated Beverages

by 3.C.D. F ishe r  

A bs t ra c t

This th e s is  f i r s t  reviews the economic l i t e r a t u r e  
concern ing market f a i l u r e .  A best p r a c t i c a b le  approach to 
the e v a lu a t io n  o f  env ironmental  impacts i s  then developed. 
This draws on the b e n e f i c i a l  aspects o f  the va r ious  
techn iques,  wh i le  ta k in g  i n to  account t h e i r  disadvantages and 
the p r a c t i c a l  c o n s t r a in t s  sur round ing the a c q u i s i t i o n  o f  
da ta.  This 'bes t  p r a c t i c a b le '  approach e n t a i l s  the 
performance o f  economic e v a lua t io ns  f o r  as many as po ss ib le  
o f  the impacts and the p ro v is io n  o f  p h y s ic a l  data 
supplemented by q u a l i t a t i v e  in fo rm a t io n  on c e r t a i n  
u n q u a n t i f i a b le  impacts . This approach i s  then adopted fo r  
the assessment o f  a s p e c i f i c  market f a i l u r e :  the
environmental  impacts o f  re tu rn a b le  and n o n - re tu rn ab le  
carbonated beverage c o n ta in e rs .  The a n a ly s is  covers :  the
genera t ion  o f  domestic waste; l i t t e r ;  i n d u s t r i a l  s o l i d  
wastes, a i r  and water p o l l u t i o n  em iss ions ;  p u b l i c  h e a l th  
impacts; and urban t r a f f i c  congest ion r e s u l t i n g  from the 
d i s t r i b u t i o n  o f  beverage con ta ine rs  to  the r e t a i l  o u t l e t s .
The a n a lys is  shows th a t  the re tu rn a b le  system can generate 
less env i ronmenta l  impacts than the n o n - re tu rn a b le  co n ta in e r  
systems. Estimates are presented o f  the re duc t ions  in  the 
environmental  impacts o f  carbonated beverage con ta ine rs  th a t  
would r e s u l t  from a g re a te r  use and re -use o f  re tu rn a b le  
b o t t l e s .  The th e s is  re p o r ts  the r e s u l t s  o f  surveys o f  the 
op in ions  and p r a c t i c e s  o f  consumers, r e t a i l e r s ,  and 
b o t t l e r s / b r e w e r s .  These surveys show t h a t  the low re tu rn  
ra tes  or t r ip pages  in  the Uni ted Kingdom are p r im a r i l y  due to 
the consumer's lack  o f  knowledge th a t  c e r t a i n  b o t t l e s  are 
depos i t  bear ing re tu rn ab le s  and due to the d i f f i c u l t i e s  many 
consumers encounter in  re tu rn in g  b o t t l e s  to  r e t a i l  o u t l e t s .  
Making i t  ea s ie r  f o r  consumers to  i d e n t i f y  and re tu rn  
' r e t u r n a b le '  b o t t l e s  would appear to  be a more e f f e c t i v e  
method o f  r a i s i n g  t r ip pag e  than in c re a s in g  depos i t  l e v e l s .
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CHAPTER 10 

TRIPPAGE

In t ro d u c t io n

I t  i s  e v id e n t  t h r o u g h o u t  th e  t h e o r e t i c a l  f ramework  

p r e s e n te d  i n  C hap te r  4 and i n  t h e  e m p i r i c a l  a n a l y s i s  i n  

c h a p te rs  5, 6 and 7, t h a t  th e  t r i p p a g e  o f  th e  r e t u r n a b l e  

b o t t l e  i s  an im p o r t a n t  e lem en t  i n  a s o c i a l  a p p r a i s a l  o f  th e  

a l t e r n a t i v e  r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r s .  

T h e r e fo r e ,  t h i s  aspec t  i s  examined i n  some de p th  i n  t h i s  

c h a p te r .

-  S e c t io n  10 .1  d e f i n e s  th e  te rm  t r i p p a g e .
-  S e c t io n  1 0 .2  summarises th e  i n f o r m a t i o n ,  g iv e n  

e a r l i e r  i n  c h a p te rs  4 t o  7, c o n c e rn in g  th e  

im p o r ta n c e  o f  th e  t r i p p a g e  o f  r e t u r n a b l e  b o t t l e s .
-  S e c t io n  1 0 .3 ,  th e n  re v ie w s  th e  a v a i l a b l e  d a ta  on 

t h e  t r i p p a g e  r a t e s  ac h ie v e d  by r e t u r n a b l e  b o t t l e s
f o r  c a rb on a te d  beverages  i n  th e  U.K . and i n
v a r io u s  o t h e r  c o u n t r i e s .

-  S e c t io n  10 .4  a n a ly s e s  th e  d e te r m in a n t s  o f  
t r i p p a g e .  In  p a r t i c u l a r ,  t h i s  s e c t i o n  examines 

why some r e t u r n a b l e  b o t t l e s  a re  a t  p r e s e n t  n o t  
r e t u r n e d  by U.K . consumers and th e n  c o n s id e r s  how 
th e  t r i p p a g e  r a t e  o f  r e t u r n a b l e  b o t t l e s  i n  th e  
U .K . c o u ld  be i n c r e a s e d .  A model o f  th e
d e te r m in a n ts  o f  t r i p p a g e  i s  f i r s t  d e v e lo p e d .  T h is

model i s  th e n  t e s t e d  e m p i r i c a l l y  by th e  a n a l y s i s  

o f  th e  r e s u l t s  o f  s u rv e y s  o f  c o n s u m e rs ' ,  

r e t a i l e r s '  and b o t t l e r s '  a t t i t u d e s  and p r a c t i c e s  
c o n c e rn in g  th e  r e t u r n i n g  o f  b o t t l e s .
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10.1  D e f i n i t i o n  o f  t r i p p a g e

F ig u r e  10 .1

The f l o w  o f  b o t t l e s  i n  t h e  beverage d i s t r i b u t i o n

system f o r  r e t u r n a b l e  b o t t l e s

New (R ep lacem ent )  
B o t t l e s

I

Leakages from 
th e  system

F a i l u r e  t o  
r e t u r n  b o t t l e s  
(A)  L i t t e r

Breakages

ConsumersR e t a i l  O u t l e tBeverage B o t t l e r

I o r
( . ( B )  S o l i d  Waste 

( D u s t b i n s )

F ig u r e  10 .1  shows t h e  f l o w  o f  b o t t l e s  i n  th e  

r e t u r n a b l e  system f o r  t h e  d i s t r i b u t i o n  o f  b e ve rages .

T r ip p a g e  i s  d e f i n e d  as th e  (a v e ra g e )  number o f  t im e s  a 

r e t u r n a b l e  b o t t l e  i s  used f o r  d i s t r i b u t i n g  b e ve ra g e s .  T h is  

i s  t h e  number o f  t im e s  t h a t  t h e  b o t t l e  c i r c u l a t e s  around th e  

beverage d i s t r i b u t i o n  system d e p i c t e d  i n  F ig u r e  1 0 .1 ,  wh ich  

a l s o  shows th e  p o s s i b l e  le a ka g e s  t h a t  c o u ld  p r e v e n t  th e  

b o t t l e  f rom b e in g  r e - u s e d .  The t o t a l  t r i p p a g e  r a t e  (T y )  i s  

d e r i v e d  f rom  th e  f o l l o w i n g  f o r m u la

= 1 -  (ARR-APB) 10.1
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where :

ARR = The p r o p o r t i o n  o f  b o t t l e s  r e t u r n e d  by 
consum ers .

APB = The p r o p o r t i o n  o f  b o t t l e s  b roken  a t  the
b o t t l i n g  p l a n t ,  r e t a i l  o u t l e t  o r  i n  t r a n s i t .

A consumer t r i p p a g e  r a t e  (T ^ )  i s  a l s o  f r e q u e n t l y  

used i n  th e  l i t e r a t u r e  [ e . g . ,  see L id g re n  ( 1 9 7 6 ) ,  OECD 

( 1 9 7 8 ) ] .  T h is  r e p r e s e n t s  th e  number o f  t im e s  a b o t t l e  i s  

r e t u r n e d  by th e  consumers and i s  d e r i v e d  as f o l l o w s

To = 1 1 0 . 2
1 -  ARR

where th e  te rm s  a re  as d e f i n e d  above.

10 .2  The im p o r ta n c e  o f  t r i p p a g e

T h is  t r i p p a g e  i s  f u n d a m e n ta l l y  im p o r t a n t  i n  

d e t e r m in in g  w he ther  t h e  r e t u r n a b l e  b o t t l e  i s  th e  s o c i a l l y  

p r e f e r a b l e  c o n t a i n e r ,  i n  b o th  economic and e n v i r o n m e n ta l  

te rm s .  G e n e r a l l y ,  an i n d i v i d u a l  r e t u r n a b l e  b o t t l e  i s  h e a v ie r  

and more exp en s ive  th a n  i t s  n o n - r e t u r n a b l e  c o u n t e r p a r t s  and 

th e  r e t u r n a b l e  system i n c u r s  g r e a t e r  r e t a i l i n g  and 

d i s t r i b u t i o n  c o s t s .  However, each t im e  a b o t t l e  i s  r e t u r n e d  

f o r  r e - u s e ,  s a v in g s  a re  a c h ie v e d  i n  th e  c o s ts  a s s o c ia te d  w i t h  

t h e  a c q u i s i t i o n  o f  t h e  raw m a t e r i a l s  and t h e i r  m a n u fa c tu re  

i n t o  a new c o n t a i n e r  and ,  hence,  i n  t h e  t o t a l  c o s t s  o f  

s u p p l y i n g  beverages i n  r e t u r n a b l e  b o t t l e s .  T h is  i s  shown 

d ia g r a m m a t i c a l l y  i n  F i g u r e  1 0 .2 .
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Figure 1 0 . 2

Comparison of the in te rna l  costs of supplying packaged beer in non- 
returnable containers and returnable bo t t les  wi th d i f f e r e n t  tr ippages 
U.S. (Oregon) Data fo r  1972 in  US S (1972 p r ic e s ) .

Costs per 
case(^)

Trippage—dependent costs (Container costs)

Metal can

2.00 - •

Non-returnable bottle

Returnable bottle

Trippage—independent costs (Filling and distributioncosts )

2015105
Trippage Rate o f Returnable B o ttle

Source

Notes

Stern e t al (1975)

( 1)

( 2 )

Trippage dependent costs are the costs th a t vary \j/ith  the trippage 
ra te  i . e .  the costs o f the in d iv id u a l b o tt le  which w i l l  be amortised 
by the number o f t r ip s  achieved by th a t b o t t le .  Trippage independent 
costs are those costs which are incurred regardless o f whether a new 
or a returned b o tt le  is  used (e.g. f i l l i n g  and d is t r ib u t io n  costs) .

I t  would appear th a t a case contains 24 x 12 oz. b o tt le s  or cans.
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The Amer ican d a ta  [ S t e r n  e t  a l .  ( 1 9 7 5 ) ] ,  p re s e n te d

i n  F ig u r e  1 0 .2  show t h a t  t h e  r e t u r n a b l e  b o t t l e  has t o  be used

a b ou t  f i v e  t im e s  i n  o r d e r  t o  s u p p ly  consumers w i t h  packaged

b e e r  a t  a l o w e r  c o s t ,  i n  f i n a n c i a l  te rm s ,  th a n  th e  two

a l t e r n a t i v e  n o n - r e t u r n a b l e  s y s te m s .  D e t a i l e d  U.K. da ta  on

beverage  d i s t r i b u t i o n  c o s t s  a r e  n o t  a t  p r e s e n t  a v a i l a b l e  t o

e n ab le  th e  a p p r o p r i a t e  f i g u r e  f o r  th e  c o s t  b re a k -e v e n

t r i p p a g e  f o r  t h e  U.K . beve rage  m a rk e t^ ^^  t o  be d e te rm in e d

w i t h  any p r e c i s i o n .  However,  t h e  i n f o r m a t i o n  i n  t h e  OECD

r e p o r t  [OECD (1 9 7 8 ) ]  does i n d i c a t e  t h a t ,  on acco un t  o f  th e

s m a l l e r  t r a n s p o r t a t i o n  d i s t a n c e s  and th e  ( r e l a t i v e l y )  lo w e r

l a b o u r  c o s t s  i n  th e  U .K .  t h a n  i n  th e  U . S . A . ,  th e  c o s ts  o f  th e

a c t u a l  c o n t a i n e r  (and hence t h e  t r i p p a g e  o f  a r e t u r n a b l e

b o t t l e )  w i l l  be r e l a t i v e l y  more im p o r t a n t  i n  th e  U.K. T h is

im p o r ta n c e  o f  t h e  t r i p p a g e  o f  a r e t u r n a b l e  b o t t l e  t o  an

i n t e r n a l  c o s t  com par ison  o f  t h e  v a r i o u s  c o n t a i n e r  systems i n

t h e  U.K .  i s  s u b s t a n t i a t e d  by t h e  s ta te m e n t  i n  t h e  WMAC r e p o r t

[WMAC (1980 ,  p . 5 3 ) ]  t h a t : -

" I t  i s  c l e a r  t h a t  RB ( r e t u r n a b l e )  systems have lo w e r
re s o u r c e  c o s t s  th a n  n o n - r e t u r n a b l e  s y s te m s   The main
reason f o r  t h i s  r e l a t i v e  cheapness i s  t h e  t r i p p a g e  
a c h ie v e d  by th e  r e t u r n a b l e  b o t t l e . "

S i m i l a r l y ,  i t  i s  a p p a r e n t  from C hap te rs  4, 5 and 7, 

t h a t  th e  e x t e r n a l  c o s t  r a n k i n g  o f  t h e  r e t u r n a b l e  b o t t l e  i n  

com par ison  w i t h  th e  n o n - r e t u r n a b l e  c o n t a i n e r s  a l s o  depends 

c r u c i a l l y  upon th e  t r i p p a g e  a c h ie v e d  by th e  r e t u r n a b l e  

b o t t l e .  Ta b le  1 0 .1  g i v e s  th e  b re a k -e v e n  t r i p p a g e s

(1 )  However, a rough e s t im a t e  o f  l e s s  th a n  two f o r  th e  c o s t  
b re a k -e v e n  t r i p p a g e  f o r  t h e  r e t u r n a b l e  b o t t l e  was 
d e r i v e d  from d a ta  s u p p l i e d  by one U.K.  b rew e r .
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t h a t  t h e  r e t u r n a b l e  b o t t l e  has t o  a c h ie v e  t o  r e q u i r e  l e s s  

en ergy  and g e n e r a te  l e s s  d o m e s t ic  s o l i d  w a s te ,  i n d u s t r i a l  

s o l i d  w a s te ,  w a te r  and a i r  p o l l u t i o n  than  t h e  n o n - r e t u r n a b l e  

s y s te m s . The e x t e r n a l  c o s t  o f  l i t t e r  i s  n o t  i n c l u d e d  i n  

t a b l e  10 .1  s i n c e  t h e  r a t e  o f  l i t t e r i n g  does n o t  depend 

d i r e c t l y  upon t r i p p a g e .  However, t r i p p a g e  c o u ld  be 

s i g n i f i c a n t l y  a f f e c t e d  by th e  l i t t e r i n g  o f  a r e t u r n a b l e  

b o t t l e  s i n c e ,  as can be seen i n  F i g u r e  1 0 . 1 ,  t h i s  l i t t e r i n g  

i s  one o f  t h e  p o s s i b l e  l e a k s  i n  t h e  system t h a t  c o u ld  p r e v e n t  

t h e  b o t t l e  f rom b e in g  used a g a in .

T a b le  10 .2  p r e s e n ts  a summary o f  t h e  e n v i r o n m e n ta l  

im p a c ts  o f  v a r i o u s  c o n t a i n e r s  f o r  b e v e ra g e s .  T h is  shows th e  

marked e f f e c t  o f  i n c r e a s e s  i n  t r i p p a g e  on th e  e n v i r o n m e n ta l  

im p a c ts  o f  t h e  r e t u r n a b l e  sys tem .  C ha p te rs  5 and 7 a l s o  

h i g h l i g h t  t h e  e f f e c t  o f  d i f f e r e n t  t r i p p a g e  r a t e s  upon the  

e n v i r o n m e n t a l  im p a c ts  a s s o c ia t e d  w i t h  th e  s u p p ly  o f  packaged 

c a rb o n a te d  beverages  under  t h e  d i f f e r e n t  ( p o l i c y - i n d u c e d )  

s c e n a r i o s  f o r  t h e  packaged beve rages  m a r k e t .

Thus,  i n c r e a s i n g  t h e  r e t u r n a b l e ' s  t r i p p a g e  c o u ld  a id  

t h e  ach ie ve m en t  o f  a v i a b l e  r e t u r n a b l e  system and c o u ld  lo w e r  

t h e  s o c i a l  c o s t s  o f  s u p p l y i n g  th e  consumer w i t h  packaged 

b e v e ra g e s .  T h is  im p o r ta n c e  o f  t r i p p a g e  can be e f f e c t i v e l y  

i l l u s t r a t e d  i n  e x p r e s s io n  10 .3  b e lo w ,  where t h e  c o s t  

m i n i m i s i n g  c o n d i t i o n s  f o r  t h e  a t t a i n m e n t  o f  t h e  s o c i a l  

optimum i n  th e  beverage  c o n t a i n e r  m a rke t  a re  d i s a g g r e g a te d  

i n t o  te rm s  o f  t h e  t h e  c o s t s  i n c u r r e d  a t  t h e  t r i p p a g e  

dependent  and t r i p p a g e  in d e p e n d e n t  p r o c e s s e s .
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To m in im is e

[T IC NRB + TECNRB

where : -

RB

NRB

T

TIC

ICB

I qF+D+R

ECRB

TECwRB

= R e tu r n a b le  b o t t l e

= N o n - r e t u r n a b l e  c o n t a i n e r

= The t r i p p a g e  o f  t h e  r e t u r n a b l e  b o t t l e

r e p r e s e n t s  t h e  t o t a l  i n t e r n a l  c o s t s  o f  
s u p p l y i n g  packaged be ve ra ges

r e p r e s e n t s  t h e  i n t e r n a l  c o s t s  r e l a t e d  t o  
th e  c o n t a i n e r  ( c o m p r i s i n g  t h e  c o s t s  o f  
e x t r a c t i n g  and p r o c e s s in g  t h e  raw 
m a t e r i a l s ,  t h e i r  m a n u fa c tu re  i n t o  a new 
b o t t l e  and t h e  d e l i v e r y  o f  t h e  empty new 
b o t t l e s  t o  t h e  b o t t l e r ) .

r e p r e s e n t s  t h e  i n t e r n a l  c o s t s  o f  wash ing  
th e  b o t t l e ,  f i l l i n g  i t  w i t h  beverage  and 
th e  d i s t r i b u t i o n  and r e t a i l i n g  c o s t s  (N .B .  
t h i s  a l s o  i n c l u d e s  t h e  c o s t s  f o r  th e  
s u p p le m e n ta ry  p a c k a g in g  -  c r a t e s  -  used f o r  
t h e  d i s t r i b u t i o n  o f  th e  b o t t l e s ) .

r e p r e s e n t s  t h e  e x t e r n a l  c o s t s  r e l a t e d  t o  
t h e  s p e c i f i e d  p ro c e s s  s ta g e s  o f  th e  
r e t u r n a b l e  sys tem s

r e p r e s e n t s  t h e  t o t a l  e x t e r n a l  c o s t s  
g e n e ra te d  by t h e  n o n - r e t u r n a b l e  sys tem s

A l l  t h e  c o s t  i t e m s  above,  a re  i n  te rm s  o f  t h e  c o s t s  o f  
s u p p l y i n g  a c e r t a i n  q u a n t i t y  o f  packaged be ve ra g e .

T h e r e f o r e ,  i t  was emphas ised i n  th e  f ram ew ork  f o r  th e

s o c i a l  e v a l u a t i o n  o f  beverage  c o n t a i n e r  p o l i c i e s  i n  C h a p te r  4 ,

t h a t  any p o l i c y  s h o u ld  c o n t a i n  some e f f e c t i v e  measures t o  r a i s e

th e  r e t u r n a b l e  b o t t l e ' s  t r i p p a g e .  The f o l l o w i n g  s e c t i o n

assesses  th e  t r i p p a g e  r a t e s  t h a t  a re  c u r r e n t l y  a c h ie v e d  i n  th e

U.K. beve rage  m a rke t  and s e c t i o n  1 0 . 4 . 3  th e n  examines some

p o s s i b l e  measures t o  i n c r e a s e  t r i p p a g e .
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Table 10.1

Break-even trippages (T*) f o r  the re tu rnab le  b o tt le  to  

have a lower environmental impact than 3 non-returnable 

con ta iner systems fo r  beer and s o f t  d rin ks .

Environmental Impact

Non-returnable
Container

Energy Domestic In d u s tr ia l A ir  Water
S o lid  Waste S o lid  Waste P o llu tio n  P o llu tio n  

(Weight) (Volume) (volume)

Non-returnable
b o tt le 2 1.5 1.5 1.5 1.2 7.2

Can
-  B im e ta llic 1.5-4 7-9 2-3 0.7 1.6 14.8
-  Aluminium 1.0-2 17-20 2-3 1.6 1.0 0.8

Source; US EPA (1974)

Research T riang le  In s t itu te  (1976)

OECD (1978)

Data and in fo rm ation  supplied by Metal Box Market Research D iv is io n  

Chapter 5, Tables 5.9 and 5.10 

Chapter 7, Table 7.11
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1 0 .3  Review o f  c u r r e n t  da ta  on t r ip p a g e

1 0 . 3 . 1  U.K . d a ta

T a b le  1 0 .3  shows t h a t  t h e  t r i p p a g e  r a t e s  i n  th e  U .K .  

b e e r ,  c i d e r  and c a r b o n a te d  s o f t  d r i n k s  m a rke ts  have been 

d e c l i n i n g  i n  r e c e n t  y e a rs  and t h a t ,  i n  1974, t h e  t r i p p a g e  

r a t e s  were a p p r o x i m a t e l y  13 f o r  b e e r  and c i d e r  and 9 f o r  

c a r b o n a te d  s o f t  d r i n k s .  However,  th e  c a l c u l a t i o n  o f  th e  

a p p r o p r i a t e  t r i p p a g e  f i g u r e s  poses a number o f  s e r i o u s

p rob lem s  and t h e r e  a re  two f a c t o r s  wh ich  must be no ted  i n

r e s p e c t  o f  t h e s e  t r i p p a g e  f i g u r e s .

The f i r s t  c o n ce rn s  th e  s e l e c t i o n  o f  th e  a p p r o p r i a t e  

f o r m u la  t o  c a l c u l a t e  t r i p p a g e .  The f i g u r e s  i n  t a b l e  10 .3  

were based upon t h e  f r e q u e n t l y  adop ted  fo r m u la  o f  : -  

T r ip p a g e  -  T o t a l  s a le s  ( u n i t  f i l l i n g s )  i n  r e t u r n a b l e  b o t t l e s

T o t a l  p u rc h a s e s  o f  new r e t u r n a b l e  b o t t l e s  

P u rchases  o f  new r e t u r n a b l e  b o t t l e s  a re  th e  b e s t  

s u r r o g a t e  measure c u r r e n t l y  a v a i l a b l e  f o r  t h e  b o t t l e s  t h a t  

have n o t  been r e t u r n e d .  T h is  f o r m u la  w i l l  y i e l d  a c c u r a te  

t r i p p a g e  f i g u r e s  p r o v i d e d  t h a t  t h e r e  has n o t  been any 

s i g n i f i c a n t  change i n  beverage  s a le s  i n  r e t u r n a b l e  b o t t l e s  

d u r i n g  th e  p e r i o d  under  r e v i e w .  However, between 1970 and 

1976, t h e r e  was a 16 p e r  c e n t  d ro p  i n  t h e  l e v e l  o f  be e r  and 

s o f t  d r i n k s  s o l d  i n  r e t u r n a b l e  b o t t l e s .  The beverage 

i n d u s t r y  w i l l  n o t  need t o  p u rcha se  as many new b o t t l e s  t o  

s a t i s f y  t h i s  d e c l i n i n g  m a rke t  so t h a t  t h i s  f o r m u la  may y i e l d  

an o v e r e s t im a t e  f o r  c u r r e n t  t r i p p a g e  r a t e s  and w i l l  

u n d e r s t a t e  t h e  d e c l i n e  i n  t r i p p a g e  r a t e s  t h a t  has o c c u r re d  

r e c e n t l y .
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Second, t h e  f i g u r e s  g i v e n  i n  t a b l e  1 0 .3  a re  

a g g re g a te  t r i p p a g e s  f o r  th e  who le beverage m a r k e t .  Recent 

s u r v e y s  com miss ioned by t h e  N a t i o n a l  A s s o c i a t i o n  o f  S o f t  

D r i n k  M a n u fa c tu r e r s  (NASDM) have r e v e a le d  t h a t  t h e r e  i s  a 

w ide  d i v e r g e n c e  between th e  t r i p p a g e  r a t e s  e x p e r ie n c e d  by t h e  

v a r i o u s  b o t t l e r s  [NASDM ( 1 9 7 6 ) ,  WEYMES ( 1 9 7 8 ) ] .  The t r i p p a g e  

r a t e s  v a r i e d  de pend ing  upon th e  s i z e  o f  t h e  b o t t l e ,  t h e  ty p e  

o f  o u t l e t  t h r o u g h  wh ich  th e  beve rages  a re  s o ld  and th e  

l o c a t i o n  o f  t h e  s a l e s  m a r k e t .  Lower t r i p p a g e s  a p p a r e n t l y  

o c c u r  f o r  beve rages  s o l d  i n  h o l i d a y  r e s o r t s  and i n  c e n t r a l  

a re a s  o f  m e t r o p o l i t a n  c i t i e s .

Tab le  10 .3

T r ip p a g e  r a t e s  i n  t h e  U .K .  b e e r ,  c i d e r  and 
c a rb o n a te d  s o f t  d r i n k s  m a rke ts

Year Beer and C id e r Carbona ted  S o f t  D r i n k s

1930 ? 20

1972 18 10

1973 15 10

1974 13 9

S o u rc e :  G lass  M a n u fa c tu r e r s  F e d e r a t i o n  (1973)

Data  s u p p l i e d  by R. Cook, U n i t e d  G lass  C o n t a i n e r s  L td
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The beverage  m a rk e ts  c o n t a i n  two s e c t o r s :  ' o n '  

p re m ise  s a le s  ( e . g . ,  i n  pubs o r  d o o r - t o - d o o r  s a l e s )  and ' o f f  

p rem is e  s a le s  ( e . g . ,  t h r o u g h  o f f - l i c e n c e s  and o t h e r  r e t a i l  

o u t l e t s ) .  These two s e c t o r s  a re  d i s t i n c t l y  d i f f e r e n t  and 

t h e r e f o r e  m e r i t  s e p a r a te  c o n s i d e r a t i o n ,  e s p e c i a l l y  s i n c e  any 

beverage c o n t a i n e r  p o l i c y  w i l l  p r i m a r i l y  be concerned  w i t h  

t h e  ' o f f  p rem ise  s e c t o r .  The ' o n '  p rem ise  s e c t o r  r e p r e s e n t s  

a c lo s e d  lo o p  r e t u r n  system where t h e  r e t u r n  o f  th e  b o t t l e s  

i s  easy so t h a t  t h e  t r i p p a g e  a c h ie v e d  i n  t h i s  s e c t o r  i s  much 

h i g h e r  th a n  t h a t  a c h ie v e d  f o r  ' o f f  p rem is e  s a l e s ,  where th e  

beve ra ges  a re  consumed away f rom  th e  p la c e  o f  pu rch a se  and 

th e  consumer th e n  has t o  t a k e  t h e  b o t t l e  back t o  t h i s  p l a c e .  

The need t o  a s c e r t a i n  s e p a r a t e l y  ' o f f  p re m ise  t r i p p a g e  was 

emphasised i n  a r e c e n t  OECD r e p o r t  [OECD (1978 ,  p . 3 8 ) ] ,  wh ich  

s t a t e s  t h a t : -

"However ,  w i t h o u t  more c o n c r e t e  d a ta  t h i s  re m a ins  a 
t e n t a t i v e  c o n c l u s i o n  and o b v i o u s l y  t h e  ' o f f  p rem ise  
t r i p p a g e  w i l l  t a k e  on d i f f e r e n t  v a lu e s  f o r  each
c o u n t r y  ............. The c o u n t r i e s  concerned  s h o u ld  a t t e m p t  t o
d e r i v e  t h e i r  own e s t i m a t e s . "

N e v e r t h e le s s ,  t h i s  OECD r e p o r t  does a l s o  acknow ledge  

t h e  p r a c t i c a l  p rob lem s  o f  o b t a i n i n g  th e  d a ta  r e q u i r e d  t o  

c a l c u l a t e  ' o f f  p re m is e  t r i p p a g e .  Thus, t h e  OECD r e p o r t  

[OECD (1978 ,  p . 3 8 ) ]  comments t h a t : -

" U n f o r t u n a t e l y , t h e  c a l c u l a t i o n  o f  d i s a g g r e g a t e d  
t r i p p a g e  f i g u r e s  f o r  t h e  d i f f e r e n t  beverage  m a rk e ts  i s  a 
v e r y  d i f f i c u l t  and f r e q u e n t l y  i m p o s s ib l e  t a s k . "

L i t t l e  r e s e a r c h  had been p e r fo rm e d  i n  t h i s  a r e a ,  

a p a r t  f rom  an o p i n i o n  s u r v e y  o f  a b o u t  3 ,0 8 0  r e t a i l e r s  

commiss ioned by M e ta l  Box i n  1976 w h ich  gave a t e n t a t i v e  

e s t im a t e  o f  3 - 5  f o r  t h e  ' o f f  p re m ise  t r i p p a g e  f o r  b e e r .
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T h e r e f o r e ,  a s u r v e y  o f  r e t a i l e r s  was u n d e r ta k e n  i n  L e i c e s t e r

and B la c k b u r n .  T h is  s u rv e y  c o v e re d  69 r e t a i l e r s  and

i n c o r p o r a t e d  t h e  s i x  main t y p e s  o f  r e t a i l  o u t l e t s  f o r

beverages  ( o f f - l i c e n c e s .  L ic e n s e d  C o rne r  S t o r e s ,

G re e n g ro c e rs ,  new sagen ts ,  s m a l l  and l a r g e  s u p e r m a r k e t s ) .

These r e t a i l e r s  were asked 'w h a t  p r o p o r t i o n  o f  r e t u r n a b l e

s o f t  d r i n k s / b e e r / c i d e r  b o t t l e s  a r e  r e t u r n e d  t o  y o u ? ' .

T a b le  1 0 .4  p r e s e n ts  th e  f i n d i n g s  o f  t h i s  r e t a i l e r s '  s u r v e y ,

w h ich  a re  f a i r l y  s i m i l a r  t o  t h o s e  o f  t h e  e a r l i e r  s u r v e y  by

M e ta l  Box. Both  o f  t h e s e  s u r v e y s  may n o t  y i e l d  p e r f e c t l y

a c c u r a t e  d a ta  on t h i s  s u b j e c t  s i n c e  th e y  a re  based on t h e
( 7 )e s t im a t e s  o f  j u s t  a l i m i t e d  number o f  r e t a i l e r s ^  . 

N e v e r t h e le s s ,  th e s e  s e p a ra te  s u r v e y s  o f  r e t a i l e r s  do a t  l e a s t  

g i v e  some i n d i c a t i o n  t h a t  t h e  ' o f f  p rem ise  t r i p p a g e  f o r  

c a r b o n a te d  s o f t  d r i n k s  i n  t h e  U . K . ,  i s  c u r r e n t l y  o f  t h e  o r d e r  

o f  5, f o r  c i d e r  i s  a b ou t  7 and f o r  be e r  between 3 - 6 .  These 

f i n d i n g s  a re  n o t  i n c o n s i s t e n t  w i t h  th e  e s t im a t e  f o r  ' o f f  

p rem ise  t r i p p a g e  o f  4, w h ich  t h e  WMAC adop ted  on th e  b a s i s  o f  

NASDM's s u r v e y s  [WEYMES ( 1 9 7 8 ) ,  WMAC ( 1 9 8 0 ) ] .

(2 )  I t  i s  u n c e r t a i n  as t o  t h e  p r e c i s e  a c c u ra c y  o f  th e s e  
r e t a i l e r s '  e s t i m a t e s  o f  t h e  r e t u r n  r a t e s  f o r  b o t t l e s .
Any i n a c c u r a c ie s  i n  th e s e  e s t im a t e s  wou ld  have a marked 
e f f e c t  on t h e  r e s u l t i n g  ' o f f  p rem ise  t r i p p a g e  f i g u r e .  
Thus,  i f  t h e  r e t a i l e r ' s  e s t im a t e  f o r  t h e  r e t u r n  r a t e  was 
90 p e r  c e n t ,  th e n  t h i s  g i v e s  a t r i p p a g e  o f  10 ,  w h i l e  t h e  
s e e m in g ly  s i m i l a r  r e t u r n  r a t e  o f  95 p e r  c e n t  y i e l d s  a 
t r i p p a g e  o f  20 .  There was c o n s i d e r a b l e  v a r i a t i o n  among 
th e  r e t u r n  r a t e s  g i v e n  by t h e  i n d i v i d u a l  r e t a i l e r s  i n  
t h e  s u r v e y  i n  L e i c e s t e r ,  and a l s o  i n  t h e  M e ta l  Box 
R e t a i l e r s '  S u rv e y .  T h e r e f o r e ,  th e  t e n t a t i v e  ' o f f  
p rem ise  t r i p p a g e  f i g u r e s  f rom  th e s e  r e t a i l e r s '  s u r v e y s  
s h o u ld  be t r e a t e d  w i t h  some c a u t i o n .  However,  a t  
p r e s e n t ,  no o t h e r  i n f o r m a t i o n  i s  a v a i l a b l e  on t h i s  
i m p o r t a n t  a r e a .  F u r t h e r  d e t a i l e d  and more d e f i n i t e  d a ta  
a re  r e q u i r e d  on t h i s  s u b j e c t .
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1 0 . 3 . 2  Overseas e x p e r ie n c e

T a b le  10 .5  shows t h e  t r i p p a g e  r a t e s  f o r  r e t u r n a b l e  

b o t t l e s  t h a t  a re  a c h ie v e d  i n  a number o f  c o u n t r i e s .  In  

Norway,  Denmark, Sweden and Canada ( f o r  b e e r ) ,  b o t t l e s  a re  

r e t u r n e d  a t  t h e  r a t e  o f  99%, 99.35%, 96% and 98% 

r e s p e c t i v e l y .  T h is  y i e l d s  consumer t r i p p a g e  r a t e s  (T ^ )  o f  

100,  150,  25 and 50 and,  when a l l o w a n c e  i s  made f o r  t h e  

b reakage  r a t e  o f  1-3%, y i e l d s  th e  t o t a l  t r i p p a g e  r a t e s  (T-j.) 

g i v e n  i n  t a b l e  1 0 . 5 .  These d a ta  r e f e r  t o  a g g re g a te  t r i p p a g e  

r a t e s  f o r  t h e  who le  beverage  m a rk e t  ( ' o n '  and ' o f f  p re m is e  

s a l e s ) .  Data f o r  ' o f f  p re m ise  t r i p p a g e  i s ,  a t  p r e s e n t ,  o n l y  

a v a i l a b l e  f o r  F ra n c e ,  Sweden and O n t a r i o  i n  Canada ( f o r  

b e e r ) ,  where consumer ' o f f  p re m is e  t r i p p a g e  r a t e s  a re  

e s t im a t e d  t o  be abou t  12, 17 and 25 r e s p e c t i v e l y ^ ^ .

Thus, F ren ch ,  Swedish and Canadian consumers r e t u r n  a b o u t  

91%, 94% and 96% o f  t h e i r  beve rage  b o t t l e s  t o  t h e  s h o ps .

(3 )  These e s t im a t e s  were d e r i v e d  f rom  d a ta  g i v e n  i n  PLM 
( 1 9 7 4 ) ,  L i d g r e n  ( 1 9 7 6 ) ,  O n t a r i o  Waste Management A d v i s o r y  
Board ( 1 9 7 6 ) ,  OECD (1978 )  and f rom  c o r re s p o n d e n c e  w i t h  
th e  Waste Management B ranch o f  t h e  E n v i r o n m e n ta l  
P r o t e c t i o n  S e r v i c e  o f  t h e  Canad ian Government and f rom  
d a ta  s u p p l i e d  by P e a t ,  M a rw ick  and M i t c h e l l  P a r t n e r s ,  
P a r i s .

( 4 )  The Swedish d a ta  r e f e r s  t o  th e  y e a r  1972, t h e  O n t a r i o  
d a ta  t o  1975,  and t h e  French d a ta  t o  1980. I t  i s  a l s o  
e s t im a te d  t h a t ,  i n  1976,  t h e  o f f  p rem is e  t r i p p a g e  f o r  
b e e r  and s o f t  d r i n k s  i n  F rance was a b o u t  19 .  The d a ta  
f o r  th e  y e a r  1980 has been used i n  t h e  t e x t  above s i n c e ,  
a p p a r e n t l y ,  t h e  e s t im a t e s  f o r  1980 a r e  more a c c u r a t e .
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Tab le  1 0 .5
The T r ip p a g e  Rates a c h ie v e d  i n  V a r io u s  C o u n t r i e s

COUNTRY (Yea r  f o r  D a ta )  T r ip p a g e  ( T j )
Beer  + C id e r  S o f t  D r i n k s

U.K. (1974) 13 9
FRANCE (1980) 18 9

CANADA

(1975 ,  1 9 7 1 ) ( 1 )ONTARIO

- T o t a l  M a rke t 33 13

-U rban  C e n t re (1 97 1 ) 5 -7
QUEBEC (1975) 33

UNITED STATES (1973) 15 10
OREGON ( 1 9 7 3 ) ( 2 ) 6 -20 12-24

SWITZERLAND (1975) 60—80 20-70
GERMANY (1975) v25 9 ^
SWEDEN (1972) 17
FINLAND (1975 ) 30
NORWAY (1977 ) 35
DENMARK (1 9 74 ) 31

Sources ;

-  OECD (1978 )
-  O n t a r i o  Waste Management A d v i s o r y  Board (1976)
-  Peaker (1975)
-  A p p l i e d  D e c i s io n s  Systems (1 974 )
-  PLM (1974)
-  Data s u p p l i e d  by P e a t ,  M a rw ick  and M i t c h e l l  P a r t n e r s ,  P a r i s

(1 )  The d a ta  f o r  O n t a r i o  f o r  b e e r  r e l a t e s  t o  t h e  ye a r  
1975, t h e  s o f t  d r i n k s  d a ta  t o  1971.

(2 )  The f i g u r e s  f o r  Oregon r e f e r  t o  1973, a f t e r  t h e  
im p le m e n t a t i o n  o f  t h e  Oregon B o t t l e  B i l l  l e g i s l a t i o n .
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This is  in  marked c o n t r a s t  to the p o s i t io n  in  the

U.K .  w he re ,  as has j u s t  been shown, th e  ' o f f  p rem ise

consumer t r i p p a g e  i s  a t  p r e s e n t  a round  f o u r  o r  f i v e .  Thus

C aw de l l  (1980 ,  p . 7) s t a t e s  t h a t : -

"Th e re  i s  n o t  a s i n g l e  c o u n t r y  i n  Europe w i t h  beer  o r  
c a r b o n a te d  s o f t  d r i n k s  t r i p p a g e s  l e s s  th a n  i n  B r i t a i n . "

T h is  d i s t i n c t  d i f f e r e n c e  between th e  t r i p p a g e  r a t e s  

a c h ie v e d  i n  t h e  v a r i o u s  c o u n t r i e s  r a i s e s  th e  i n t e r e s t i n g  

q u e s t i o n  o f  what a re  t h e  d e t e r m in a n t s  o f  t r i p p a g e  and, i n  

p a r t i c u l a r ,  what  a re  t h e  re asons  f o r  t h e  U . K 's  low  ' o f f  

p re m is e  t r i p p a g e  r a t e .  Thus th e  OECD r e p o r t  [OECD (1978 ,  

p . 3 8 ) ]  c o n c lu d e s  t h a t : -

"The marked d i v e r g e n c e  between th e  t r i p p a g e s  
e x p e r ie n c e d  i n  d i f f e r e n t  c o u n t r i e s  and d i f f e r e n t  
b e v e ra g e s ,  sug g e s ts  a p o t e n t i a l l y  f r u i t f u l  avenue f o r  
r e s e a r c h  i n t o  t h e  d e t e r m in a n t s  o f  t r i p p a g e .  The 
r e t u r n a b l e ' s  t r i p p a g e ,  and t h e  means t o  i n c r e a s e  i t ,  i s  
t h e  c e n t r a l  i s s u e  o f  t h e  beve rage  c o n t a i n e r  q u e s t i o n .  
T h e r e f o r e  t h i s  re s e a r c h  wou ld  be p a r t i c u l a r l y  v a l u a b l e  i f  
i t  c o u ld  e f f e c t i v e l y  h i g h l i g h t  t h e  c r u c i a l  d e t e r m in a n t s  o f  
t r i p p a g e . "

1 0 . 4 .  A n a l y s i s  o f  t h e  d e t e r m in a n t s  o f  t r i p p a g e

1 0 . 4 . 1  Review o f  c u r r e n t  i n f o r m a t i o n  on t h e  d e t e r m in a n t s  o f
t r i p p a g e

L i t t l e  r e s e a r c h  o r  a n a l y s i s  had p r e v i o u s l y  been 

u n d e r ta k e n  on t h e  d e t e r m in a n t s  o f  t r i p p a g e ,  e s p e c i a l l y  ' o f f  

p rem ise  t r i p p a g e .  The reason  c o n v e n t i o n a l l y  g i v e n  f o r  t h e  low 

r e t u r n  r a t e  f o r  b o t t l e s  i s  t h a t  consumers ' c a n n o t  be b o th e re d  

t o  r e t u r n  b o t t l e s ' .  I n c r e a s i n g  th e  l e v e l  o f  th e  d e p o s i t s  has 

been t h e  main p r e s c r i p t i o n  w h ich  has been u s u a l l y  adop ted  i n  

t h e  p a s t  t o  r a i s e  t r i p p a g e .  The i n e f f e c t i v e n e s s  o f  t h i s

-  391 -



c o n v e n t i o n a l  wisdom d i a g n o s i s  and p r e s c r i p t i o n  i s  e v id e n c e d  by 

t h e  f a l l  i n  t r i p p a g e  r a t e s  t h a t  has o c c u r r e d  i n  r e c e n t  y e a r s ,  

i n  s p i t e  o f  l a r g e  r i s e s  i n  t h e  d e p o s i t  l e v e l s .  T h is  has 

r e s u l t e d  i n  i n c r e a s i n g l y  l a r g e  sums o f  money b e in g  l o s t  by 

consumers i n  t h e  fo rm  o f  f o r e g o n e  d e p o s i t s  on t h e i r  r e t u r n a b l e  

b o t t l e s .  I t  i s  e s t im a t e d  t h a t ,  i n  1977, U .K .  consumers l o s t  

a b o u t  £18 m i l l i o n  i n  d e p o s i t s  on th e  267 m i l l i o n  b e e r ,  c i d e r  

and s o f t  d r i n k s  b o t t l e s  t h a t  were n o t  r e t u r n e d  (1977 p r i c e s ) .

1 0 . 4 . 2  A n a l y s i s  o f  t h e  d e t e r m in a n t s  o f  t r i p p a g e

T h e r e fo r e  t h e r e  was a d i s t i n c t  need f o r  a t h o ro u g h  

s tu d y  o f  th e  d e t e r m in a n t s  o f  t r i p p a g e .  On th e  b a s i s  o f  U.K.  

and o v e r s e a s '  d a ta  and i n f o r m a t i o n  on t r i p p a g e ,  a b e h a v i o u r a l  

model o f  t h e  d e t e r m in a n t s  o f  t r i p p a g e  was f i r s t  d e v e lo p e d  i n  

an e a r l i e r  pa p e r  [ F i s h e r  ( 1 9 7 8 ) ] .  T h is  pa pe r  i d e n t i f i e d  a 

number o f  f a c t o r s  t h a t  m ig h t  d e te rm in e  th e  t r i p p a g e  o f  a 

r e t u r n a b l e  b o t t l e .  These i n c l u d e

I .  I n p l a n t  b re a k a g e s ,  w h ich  c om pr is e
( i )  Breakages o f  b o t t l e s  a t  t h e  b o t t l i n g  p l a n t ,  i n  

t r a n s i t  and a t  t h e  r e t a i l  o u t l e t s
( i i )  R e j e c t i o n  o f  s u b - s t a n d a r d  b o t t l e s  a t  t h e  b o t t l i n g  

p l a n t
( i i i )  R e j e c t i o n  o f  f o r e i g n  b o t t l e s  a t  th e  b o t t l i n g  p l a n t

I I .  The consum ers '  ( u n ) w i l l i n g n e s s  t o  r e t u r n  b o t t l e s .

T h i s  wou ld  be i n f l u e n c e d  b y : -
( i v )  Any a d v e r t i s i n g  campaigns f o r  t h e  r e t u r n  o f  

b o t t l e s

( v )  The l e v e l  o f  t h e  d e p o s i t
( v i )  The con sum ers '  v a l u a t i o n  o f  th e  e x t r a  t im e  and

e f f o r t  i n v o l v e d  i n  r e t u r n i n g  b o t t l e s
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I I I .  The consum ers '  ease o r  d i f f i c u l t y  o f  r e t u r n i n g

b o t t l e s .  T h is  would  be a f f e c t e d  b y : -

( v i i )  The d i s t r i b u t i o n  c h a n n e l  i n v o l v e d  ( i . e .  ' o f f  

p rem ise  o r  ' o n '  p re m is e  s a l e s )

( v i i i )  The consum ers '  p e r c e p t i o n  o f  t h e  b o t t l e  as b e in g  
a d e p o s i t - b e a r i n g  r e t u r n a b l e  

( i x )  The e x i s t e n c e  o f  a s ta n d a r d  r e t u r n a b l e  b o t t l e
( x )  The r e t a i l e r s '  p o l i c y  and a t t i t u d e s  tow a rd s

a c c e p t i n g  r e t u r n e d  b o t t l e s  
( x i )  The m a rke t  sh a res  o f  t h e  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  b o t t l e s  

( x i i )  The s u p p le m e n ta ry  p a c k a g in g  used f o r  th e  s a le  o f  

t h e  beve rages  t o  t h e  consumer

I t  i s  a p p a re n t  t h a t  b reaka ges  a re  f a i r l y  s m a l l  (a b o u t

1 p e r  c e n t )  and t h a t  t h e y  a r e  n o t  t h e  m a jo r  cause o f  t h e  low

t r i p p a g e  f i g u r e s  f o r  t h e  U .K .  Thus,  t h e  T r ip p a g e  Improvement

W ork ing  Group o f  t h e  Waste Management A d v i s o r y  C o u n c i l  [WMAC

( 1 9 8 0 ) ,  Append ix  IX ,  p . 1 - 2 ) ]  r e p o r t e d  t h a t : -

"Some a c c i d e n t a l  b reakage  o r  damage i s  bound t o  happen 
d u r i n g  f i l l i n g ,  t r a n s p o r t  and use .  There i s  s u f f i c i e n t  
d a ta  t o  s u g g e s t ,  however ,  t h a t  th e s e  causes a re  n o t
r e s p o n s i b l e  f o r  t h e  m a j o r i t y  o f  b o t t l e  l o s s e s  ..........
f a i l u r e  t o  r e c o v e r  b o t t l e s  f ro m  th e  consumer i s  t h e  m a jo r  
cause o f  poo r  t r i p p a g e .  There  i s  a c o n s i d e r a b l e  body o f  
e v id e n c e  show ing  t h a t  a marked improvem ent  c o u ld  be 
a c h ie v e d  i n  th e  t r i p p a g e  o f  r e t u r n a b l e  b o t t l e s ,  
e s p e c i a l l y  th o s e  used f o r  b e e r  and s o f t  d r i n k s ,  i f  t h e  
r e t u r n  r a t e  f rom consumers c o u ld  be i n c r e a s e d . "

T h e r e f o r e ,  a t t e n t i o n  was c o n c e n t r a t e d  on t h e  second

le a k a g e  i n  t h e  r e t u r n a b l e  s ys te m .  A number o f  p o s s i b l e

h y p o th e s e s  were drawn up c o n c e r n in g  t h e  con sum e rs '  f a i l u r e  t o

r e t u r n  b o t t l e s .  These h y p o th e se s  were t h a t  consumers do n o t

r e t u r n  r e t u r n a b l e  b o t t l e s  because : -
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( I )  They c o u ld  n o t  be b o th e re d  t o  r e t u r n  th e  b o t t l e
( I I )  I t  was n o t  w o r th  i t  f o r  them t o  r e t u r n  th e  b o t t l e

( I I I )  They e x p e r ie n c e d  d i f f i c u l t i e s  i n  r e t u r n i n g

b o t t l e s
( I V )  They d i d  n o t  know t h a t  th e  b o t t l e  was a 

d e p o s i t - b e a r i n g  r e t u r n a b l e .

In  a d d i t i o n ,  a number o f  p o s s i b l e  hyp o th eses  were 

drawn up c o n c e r n in g  measures t o  i n c r e a s e  t h e  r e t u r n  r a t e .

These h yp o th eses  i n c l u d e d : -

(1 )  R a i s i n g  t h e  d e p o s i t  l e v e l
(2 )  Running an a d v e r t i s i n g  campaign t o  encourage 

consumers t o  r e t u r n  b o t t l e s
( 3 )  S t a n d a r d i s a t i o n  o f  b o t t l e  shapes
(4 )  Making i t  e a s i e r  f o r  consumers t o  r e t u r n  b o t t l e s  

t o  th e  r e t a i l  o u t l e t s
(5 )  I n c r e a s i n g  th e  a c c e p ta n c e  o f  r e t u r n e d  r e t u r n a b l e  

b o t t l e s  by t h e  r e t a i l e r s
(6 )  P r o v i d i n g  t h e  consumers w i t h  more i n f o r m a t i o n  

t h a t  a b o t t l e  was a d e p o s i t - b e a r i n g  r e t u r n a b l e
(7 )  I n f o r m i n g  t h e  consumer o f  where he c o u ld  r e t u r n  

a b o t t l e  f o r  i t s  d e p o s i t  r e f u n d
( 8 )  That  an i n c r e a s e  i n  t h e  m a rke t  s h a re  f o r  

r e t u r n a b l e  b o t t l e s  m ig h t  le a d  t o  a r i s e  o r  a 
f a l l  i n  t r i p p a g e

( 9 )  Tha t  n o t h i n g  c o u ld  i n c r e a s e  t h e  con sum ers '  r a t e  

o f  r e t u r n i n g  b o t t l e s .

1 0 . 4 . 3  E m p i r i c a l  t e s t i n g  o f  t h e  model
T h is  model o f  t h e  d e t e r m in a n t s  o f  t r i p p a g e  and th e s e  

h y p o th e s e s  were th e n  t e s t e d  e m p i r i c a l l y  by o b t a i n i n g  d e t a i l e d  
i n f o r m a t i o n  f rom  th e  t h r e e  p a r t i e s  i n v o l v e d  i n  t h e  f l o w  o f  

r e t u r n e d  empty b o t t l e s  f r o m : -

( I ) Consumers
II

( I I )
V

R e t a i l e r s
II

( I I I )
V

B o t t i e r s / B r e w e r s
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The rese arch  cons is ted  o f  fo u r  pa r ts

( I )  A q u e s t i o n n a i r e  s u r v e y  o f  1 ,4 8 5  h o u s e h o ld e r s  i n  

L e i c e s t e r  and B la c k b u r n  and 43 s c h o o l  c h i l d r e n  

i n  Colwyn Bay.
( I I )  A q u e s t i o n n a i r e  s u r v e y  o f  th e  o p i n i o n s  and 

p r a c t i c e s  o f  69 r e t a i l e r s  i n  L e i c e s t e r  and 
B l a c k b u r n .

( I l l )  A p r a c t i c a l  b o t t l e  r e t u r n i n g  e x e r c i s e ,  i n  wh ich  

a random sample o f  8 r e t u r n a b l e  b o t t l e s  were 

ta k e n  back t o  24 r e t a i l  o u t l e t s  i n  L e i c e s t e r  and 

t h e  c h a r a c t e r i s t i c s  o f  t h e  b o t t l e s  r e j e c t e d  and 

acce p te d  by each o f  t h e s e  r e t a i l e r s  were n o te d .
( I V )  I n t e r v i e w s  w i t h  f i v e  l o c a l  and n a t i o n a l  b o t t l e r s .  

1 0 . 4 . 3 ( 1 )  Consumers

The consum ers '  s u r v e y s  were u n d e r ta k e n  i n  seven 

s e p a r a te  a re a s  o f  L e i c e s t e r  and i n  n in e  a re a s  o f  

B l a c k b u r n ^ ^ ) .  The s u rv e y s  c ove re d  t h e  m a jo r  d i f f e r e n t  

t y p e s  o f  h o u s in g  a re a s  ( C o u n c i l  houses ,  t e r r a c e d ,  

s e m i-d e ta c h e d  and de tached  h o u s e s ) .  A l e t t e r  was s e n t  t o  

each o f  t h e  h o useh o lds  i n  t h e  s e l e c t e d  a rea s  e x p l a i n i n g  t h e  

pu rpose  o f  t h e  s u rv e y  and i n f o r m i n g  them when th e  i n t e r v i e w e r  

wou ld  be c a l l i n g  a t  t h e i r  h o u s e ^ ^ ^ .  The re sponse  r a t e  f o r  

t h e  s u r v e y s  i n  L e i c e s t e r  and B la c k b u rn  was 77 p e r  c e n t  and 

66 p e r  c e n t ,  r e s p e c t i v e l y .

(5 )  The ho useho ld  i n t e r v i e w s  i n  L e i c e s t e r  were u n d e r ta k e n  
p e r s o n a l l y  by t h e  a u t h o r  and h i s  a s s i s t a n t ,  P au l 
H o r t o n .  The i n t e r v i e w s  i n  B la c k b u r n  were p e r fo rm e d  by 
t h e  N o r th  West Waste R e c la m a t io n  Committee o f  th e  
M a nche s te r  B us ine ss  S choo l  as p a r t  o f  t h e i r  B la c k b u r n  
waste  s u r v e y  p r o j e c t  [ s e e  M e rce r  e t  a l  ( 1 9 8 0 ) ] .

( 6 )  A copy o f  th e  e x p l a n a t o r y  l e t t e r  i s  shown i n  A p pe n d ix  X I .
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A f t e r  c o n s u l t a t i o n s  w i t h  t h e  N o r th  West Waste 

R e c la m a t io n  A c t i o n  C om m it tee ,  w i t h  r e p r e s e n t a t i v e s  o f  th e  

b e ve rage  and p a c k a g in g  i n d u s t r i e s  and w i t h  th o s e  e x p e r i e n c e d  

i n  t h e  d e s ig n  o f  q u e s t i o n n a i r e  s u r v e y s ,  some r e v i s i o n s  were 

made t o  an e a r l i e r  d r a f t  and a f i n a l  q u e s t i o n n a i r e  was 

d e ve lo p e d  f o r  t h e  s u r v e y s  (see A ppend ix  X I I ) .

The f i r s t  p a r t  o f  t h e  s u r v e y  c o n t a in e d  some

s p e c i f i c  q u e s t i o n s  ab o u t  each o f  t h e  beverage  b o t t l e s  shown 

i n  f i g u r e s  1 0 . 3 - 1 0 . 7 .  The consumers were a s k e d : -

( i )  'Do you buy any o f  th e s e  b o t t l e s ? '

( i i )  'Can you t e l l  me w h e th e r  t h e  b o t t l e s  shown i n

th e se  p h o to g ra p h s  a re  r e t u r n a b l e  o r  
n o n - r e t u r n a b l e ,  o r  i f  you do n o t  know? '

( i i i )  'O f  t h e  r e t u r n a b l e  b o t t l e s  t h a t  you bu y ,  what 
p r o p o r t i o n  do you a c t u a l l y  r e t u r n ? '

( i v )  'Do you know what t h e  d e p o s i t  l e v e l  i s  on each 
o f  t h e  r e t u r n a b l e  b o t t l e s  shown i n  th e s e  

p h o to g ra p h s ?  '

T h e i r  r e p l i e s  t o  q u e s t i o n s  ( i i )  and ( i v )  a re  

p r e s e n te d  i n  t a b l e s  1 0 .6  and 1 0 .7  b e lo w ^ ^ ^ .

Knowledge t h a t  a b o t t l e  was a r e t u r n a b l e

The s u rv e y s  found  t h a t  6 pe r  c e n t  o f  t h e  house­

h o l d e r s ,  who had pu rchased  t h e  r e t u r n a b l e  b o t t l e  i n  q u e s t i o n ,  

t h o u g h t  t h a t  t h i s  b o t t l e  was a n o n - r e t u r n a b l e  and a f u r t h e r  

7 p e r  c e n t  d i d  n o t  know w h e th e r  t h e  b o t t l e  was r e t u r n a b l e  o r

( 7 )  A d e t a i l e d  a n a l y s i s  o f  t h e  r e s u l t s  o f  t h e  s u r v e y  i n
B la c k b u rn  i s  g i v e n  i n  M e rce r  e t  a l  ( 1 9 8 0 ) .  T h is  r e p o r t
d e t a i l s  t h e  r e p l i e s  f rom d i f f e r e n t  income g ro u p s  and
f rom  r e s i d e n t s  i n  d i f f e r e n t  h o u s in g  a r e a s .
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n o n - r e t u r n a b l e .  Of p a r t i c u l a r  i n t e r e s t  a re  th e  r e p l i e s  f rom  

th o s e  consumers who d i d  n o t  r e t u r n  th e  r e t u r n a b l e  b o t t l e .  In  

o v e r  a t h i r d  o f  t h e  r e p l i e s  f rom t h i s  g ro u p ,  t h e  b o t t l e  was 

n o t  c o r r e c t l y  i d e n t i f i e d  as b e in g  a r e t u r n a b l e ,  w i t h  22 pe r  

c e n t  r e g a r d i n g  t h i s  ' r e t u r n a b l e *  b o t t l e  as b e in g  a 

n o n - r e t u r n a b l e  so t h a t  i t  i s  h a r d l y  s u r p r i s i n g  t h a t  th e s e  

consumers had f a i l e d  t o  r e t u r n  t h e  b o t t l e .

Knowledge o f  t h e  l e v e l  o f  t h e  d e p o s i t  on a
r e t u r n a b l e

Ta b le  1 0 .7  shows t h a t  29 pe r  c e n t  o f  th o s e  

h o u s e h o ld e r s ,  who had pu rchased  t h e  r e t u r n a b l e  b o t t l e ,  

r e p l i e d  t h a t  t h e y  d i d  n o t  know what t h e  d e p o s i t  l e v e l  was on, 

t h i s  b o t t l e  and o v e r  80 p e r  c e n t  o f  th o s e  consum ers ,  who d i d  

n o t  r e t u r n  th e  b o t t l e ,  e i t h e r  s a i d  t h a t  th e y  d i d  n o t  know 

what t h e  d e p o s i t  l e v e l  was on t h i s  b o t t l e  o r  gave a d e p o s i t  

l e v e l  t h a t  was l e s s  th a n  t h e  a c t u a l  l e v e l .

Thus,  i t  i s  e v i d e n t  f ro m  t a b l e s  1 0 .6  and 1 0 .7  t h a t  

consumers c u r r e n t l y  have a l a c k  o f  know ledge a b o u t  th e  

r e t u r n a b l e  b o t t l e s  p r e s e n t  i n  t h e  U .K .  beverage  m a r k e t .

Many o f  t h e  n o n - r e t u r n a b l e s  have t h e  words 'No 

D e p o s i t  No R e t u r n '  embossed on t h e  b o t t l e  o r  p r o m i n e n t l y  

p r i n t e d  on t h e  l a b e l  ( e . g . ,  see b o t t l e s  N o .3, N o .9 and N o .17 

i n  F ig u r e s  1 0 . 3 ,  1 0 .4  and 1 0 . 5 ) .  In  c o n t r a s t ,  many o f  th e  

r e t u r n a b l e  b o t t l e s  c u r r e n t l y  m a rke te d  do n o t  have any s i m i l a r  

f e a t u r e  t o  i n f o r m  th e  consumer o f  t h e  r e t u r n a b l e  n a t u r e  o f
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Figure 10.3

The s o f t  d r in k s  b o t t l e s  used in  th e  Consumer 
Survey in  L e i c e s t e r .

/ \

B o t t l e  N°

B o t t l e  N°

Note I  : In  th e  a c tu a l  s u rv e y ,  10" x 8" e n la rg e m e n ts  o f  these
ph o tog ra phs  were used so t h a t  th e  consumer was p re s e n te d  
w i t h  a f a i r l y  l i f e - s i z e  p i c t u r e  o f  the  b o t t l e s .
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Figure 10.4

The s o f t  d r in k s  b o t t l e s  used i n  the  Consumer Survey in  
B la c k b u r n .

B o t t l e  N° 10 11 12 13 14

Note 1 : See Note 1, F ig u re  1 0 .3 .

F ig u re  10 .3

The c id e r  b o t t l e s  used i n  th e  Consumer Surveys i n  
L e ic e s te r  and B la c k b u rn .

a

10» toe 38»«

B o t t l e  N° 15

Note 1 :

16 17 18

In  th e  L e ic e s t e r  S u rvey , 10" x 8 "  e n la r g e ­
ments o f  t h i s  p h o tog ra ph  were used . In  the  
B la c k b u rn  S u rvey , 7" x 5" e n la rg e m e n ts  were 
used . _ 399 _



Figure 10.6

The beer b o t t l e s  used in  the  Consumer Survey in  
L e i c e s t e r .

B o t t l e  N°

SHlPSTONt

O  i
i l S 8 i

Note 1 : See Note 1 , F ig u re  1 0 .3 .

F ig u re  10 .7

The beer b o t t l e s  used i n  th e  Consumer Survey i n  B la c k b u rn

Bottle N° 23

Note 1 :

M

24 25

7" X 5" en la rg e m e n ts  o f  t h i s  p h o to g ra p h  were used 
f o r  the  a c tu a l  s u rv e y .

-  aoo -



Table 1 0 .6

The H o u s e h o ld e rs '  (H H 's )  R e p l i e s  t h a t  t h e  R e t u r n a b le  

B o t t l e ( l )  was a r e t u r n a b l e ,  a n o n - r e t u r n a b l e ,  
o r  i f  h e /s h e  d i d  n o t  know

R e p ly A l l  HH's  who had 
pu rchased  th e  

r e t u r n a b l e  b o t t l e

A l l  HH's who 
r e t u r n  th e

d i d  n o t  
b o t t l e

R e tu rn a b le 87% 64%

N o n - r e t u r n a b le 6% 22%

Don' t  know 7% 14%

Source ; A consumer s u r v e y  u n d e r ta k e n  i n  L e i c e s t e r  and 
B la c k b u r n .  See F i s h e r  and H o r to n  ( 1 9 7 9 ) ,
M erce r  e t  a l  ( 1 9 8 0 ) ,  F i s h e r  ( 1 9 8 1 ) .

(1 )  The s i x t e e n  r e t u r n a b l e  b o t t l e s  i n  th e  s u r v e y  a re  b o t t l e s
Nos. 1 ,  4 ,  5, 8 ,  10 ,  12 ,  14 ,  15 ,  16 ,  18 ,  19 ,  21 ,  22 ,  23 ,
25, and 26 i n  f i g u r e s  1 0 . 3 - 1 0 . 7 .
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Table 10.7
Householders (HH's) re p lie s  to  the question 

'Do you know what the Deposit Level is  on each o f  these b o t t le s ( l)

HH's Reply concerning % o f  Replies where ( i ) - ( i i i )  was given b y : -
the deposit le v e l on HH's who had purchased A l l  HH's who did not

the re tu r  ao e the re tu rnab le  b o t t le  re tu rn  the b o t t le

( i ) Don't  know 29% 52%

( i i ) < A ctua l le v e l(2 ) 39% 31%

( i i i ) ^ A c tu a l l e v e l ^2) 32% 17%

Source: As in  ta b le  10.6

(1) See note 1, ta b le  10.6

(2) The ac tu a l deposit le v e ls  used in  these c a lc u la tio n s  were the
deposits  a t the tim e o f  the survey. TTiese a c tu a l depos it le v e ls  were 
based on in te rv ie w s  w ith  b o t t le rs  and r e ta i le r s .  They were as 
fo llo w s : -

Beverage B o tt le  Type (No. in  F ig s .1 0 .3 -1 0 .7 ) Deposit le v e l

S o ft Drinks Corona (1 , 10) /-8  p.
F u rn iva ls (4) 8 p.
T ize r (5 , 14) 8 p .
Coke (8, 12) 7-8 p.

Cider A l l  re tu rnab les (15, 16, 18) 10 p.
Beer 1 p t .  Newcastle Brown (19, 23) 6 p .

1 p t .  Shipstones, Thwaites (22, 26) 6 p .
l / 2 p t .  T ig e r, Guinness (21, 25) 4 p .

N.B. An a c tu a l deposit o f  e ith e r  7p o r 8p was used fo r  the Corona and
Coke b o tt le s  s ince the deposits on these b o tt le s  changed ju s t  p r io r  
o r  du ring  the course o f  the surveys.
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t h e  b o t t l e  o r  t h e  l e v e l  o f  t h e  r e f u n d a b le  d e p o s i t  on i t .  Two

o f  t h e  s o f t  d r i n k s  b o t t l e s  and one o f  t h e  c i d e r  b o t t l e s ^ ^ )

s e l e c t e d  f o r  t h i s  s u r v e y  d i d  have such an i d e n t i f y i n g  f e a t u r e

on t h e i r  l a b e l s  and t h e  two s o f t  d r i n k s  b o t t l e s  a l s o  had th e

l e v e l  o f  t h e  d e p o s i t  p r i n t e d  on t h e  cap .  These r e t u r n a b l e

b o t t l e s  and t h e i r  a p p r o p r i a t e  d e p o s i t  l e v e l s  were more o f t e n

c o r r e c t l y  s p e c i f i e d  by th e  consumers i n  t h e  s u r v e y  th a n  were

th o s e  r e t u r n a b l e  beverage  b o t t l e s  wh ich  d i d  n o t  have any such

i d e n t i f y i n g  f e a t u r e .  Thus, 55 p e r  c e n t  o f  t h e  consumers who

had pu rcha sed  t h e  Corona s o f t  d r i n k s  b o t t l e  ( N o . 10) s p e c i f i e d

c o r r e c t l y  t h e  d e p o s i t  f o r  t h i s  b o t t l e  w h ic h ,  as can be seen

i n  f i g u r e  1 0 .4 ,  has t h e  l e v e l  o f  t h e  d e p o s i t  p r i n t e d  on the

b o t t l e  t o p .  W h i le  o n l y  24 p e r  c e n t  o f  t h e  consumers who had

pu rcha sed  t h e  Coke b o t t l e  ( N o . 12) s p e c i f i e d  c o r r e c t l y  th e

d e p o s i t  f o r  t h i s  b o t t l e ,  w h ich  used t o  have n o t h i n g  on i t  t o

i n f o r m  t h e  consumer t h a t  t h i s  b o t t l e  was a d e p o s i t - b e a r i n g  
f  9 )r e t u r n a b l e ^  / .

I n f o r m a t i o n  p r o v i d e d  f o r  t h e  consumer a t  th e  shops

The r e t a i l e r s '  s u r v e y  and th e  b o t t l e  r e t u r n i n g  

e x e r c i s e  p r o v id e d  d a ta  on t h e  i n f o r m a t i o n  t h a t  t h e  consumer 

r e c e i v e s  when he buys t h e  be ve rage  a t  t h e  r e t a i l  o u t l e t .

(8 )  These a re  b o t t l e s  Nos. 1 ,  5,  10, 14 and 15 i n  f i g u r e s  
1 0 . 3 ,  1 0 .4  and 1 0 . 5 .  A n o th e r  c i d e r  b o t t l e  ( N o . 16)  a l s o  
had t h e  words 'D e p o s i t  p a i d '  on t h e  l a b e l .  But  t h i s  was 
i n  such s m a l l  p r i n t  on th e  s i d e  o f  t h e  l a b e l  t h a t  v e r y  
c l o s e  i n s p e c t i o n  wou ld  be r e q u i r e d  on th e  c o n s u m e r 's  
p a r t  t o  e n a b le  th e s e  words t o  be d i s c e r n e d .  T h e r e f o r e ,  
t h i s  b o t t l e  was c l a s s i f i e d  as h a v in g  no r e a d i l y  
n o t i c e a b l e  i d e n t i f y i n g  f e a t u r e .

( 9 )  However,  Coca C o la  r e c e n t l y  embossed on t h e i r  new Coke 
b o t t l e s  t h a t  th e s e  b o t t l e s  a r e  r e t u r n a b l e .
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The r e t a i l e r s  s u rve ye d  were asked 'how th e y  

c u r r e n t l y  mark t h e  p r i c e s  o f  t h e  be ve rages  th e y  s e l l  i n  

r e t u r n a b l e  b o t t l e s  ( e i t h e r  on t h e i r  s a le s  s h e lv e s  o r  on th e  

b o t t l e s  t h e m s e l v e s ) ' ?  For  exa m p le ,  i f  t h e  p r i c e  o f  a p i n t  o f  

beer  i n  a r e t u r n a b l e  b o t t l e  was 35p .  and t h e  d e p o s i t  on th e  

b o t t l e  was 6 p . ,  th e n  do th e y  m a r k : -

I n  th e  example j u s t  
g i v e n ,  t h i s  wou ld  be:

(a )  The ( g r o s s )  p r i c e  o f  t h e  beverage
i n c l u d i n g  th e  d e p o s i t  = 41p.

(b )  The ( n e t )  p r i c e  o f  t h e  beve rage
e x c l u d i n g  th e  d e p o s i t  = 35 p.

( c )  The ( g r o s s )  p r i c e  o f  t h e  beverage
i n c l u s i v e  o f  t h e  d e p o s i t ,  b u t  w i t h  = 41 p.
t h e  e x i s t e n c e  (and l e v e l )  o f  t h e  ( i n c l u d i n g
d e p o s i t  on t h e  b o t t l e  d i s p l a y e d  as w e l l  6p. d e p o s i t )

( d )  The ( n e t )  p r i c e  o f  t h e  b e v e ra g e ,  w i t h
th e  d e p o s i t  on th e  b o t t l e  = 35p .+
i d e n t i f i e d  s e p a r a t e l y  6 p . ( d e p o s i t )

( e )  N e i t h e r  p r i c e  n o r  d e p o s i t  marked

In  t h e  b o t t l e  r e t u r n i n g  e x e r c i s e ,  i n f o r m a t i o n  was

o b t a in e d  on th e  p r i c e  m a rk in g  sys tem s by a v i s u a l  i n s p e c t i o n

o f  t h e  r e t a i l e r s '  b o t t l e s  and s h e l v e s .  The r e t a i l e r s '  

q u e s t i o n n a i r e  s u r v e y  and t h e  b o t t l e  r e t u r n i n g  e x e r c i s e  

y i e l d e d  s i m i l a r  r e s u l t s ,  wh ich  a r e  p r e s e n te d  i n  t a b l e  1 0 . 8 .

T h i s  shows t h a t  most o f  t h e  r e t a i l e r s ,  55 i n  t o t a l ,  marked 

o n l y  t h e  g r o s s  p r i c e  o f  t h e  be ve ra ge  and d i d  n o t  i n d i c a t e  t h e  

e x i s t e n c e  o r  l e v e l  o f  any d e p o s i t  on t h e  b o t t l e .  P resu m a b ly ,  

t h i s  a f f e c t s  t h e  c o n s u m e r 's  p e r c e p t i o n  o f  r e t u r n a b l e  b o t t l e s  

and t h e i r  d e p o s i t  l e v e l s .
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Table 1 0 .8

The marking by the r e t a i l e r s  o f  the p r ic e s  o f  beverages  
in  r e t u r n a b le  b o t t l e s  and the d e p o s i t  l e v e l  on these b o t t l e s

Method o f  Marking  
Beverage P r ic e s

No. o f  r e t a i l e r s ( l )  who 
c u r r e n t l y  use marking  

systems ( a ) - ( e )

(a ) 'G ross '  p r ic e  in c lu d in g  
the  d e po s i t 55

(b ) 'N e t '  p r ic e  exc lu d ing  
the depo s i t 4

(c ) 'G ross '  p r ic e  but w ith  
the  d e p o s i t  i d e n t i f i e d 8

(d ) 'N e t *  p r ic e  o f  the beverage and 
the  d e p o s i t  l e v e l  s e p a r a t e ly 4

(e ) N e i t h e r  p r ic e  nor d e po s i t 1 8 (2 )

Sources ; A survey o f  r e t a i l e r s  t h a t  was performed in  
L e ic e s t e r  and Blackburn
A b o t t l e - r e t u r n i n g  e x e r c is e  t h a t  was undertaken in  
L e ic e s t e r
F is h e r  and Horton (1979 )
Mercer e t  a l  (1980)
F is h e r  (1981 )

(1 )  Some r e t a i l e r s  used more than one marking system, i . e .
d i f f e r e n t  marking systems f o r  d i f f e r e n t  beverages.

(2 )  This  ca tegory  inc lud ed  tw e lve  in s ta n ce s  where the
r e t a i l e r  d id  not mark the p r ic e  or d e p o s i t  l e v e l  f o r  the  
b o t t l e d  beverage but the l e v e l  o f  the d e p o s i t  was 
a l re a d y  put on the b o t t l e  top by the  b o t t l e r .
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E f f e c t s  upon t r ip p a g e  o f  changes in  the r e t u r n a b le s *  
market share

The survey found t h a t  the r e t u r n a b le  b o t t l e s  and

t h e i r  a p p r o p r ia te  de po s i t  l e v e l s  were i n c o r r e c t l y  s p e c i f i e d

more f r e q u e n t ly  by those consumers who purchased

n o n - re tu rn a b le s  as w e l l  as r e tu r n a b le s  than those who

purchased on ly  r e t u r n a b le s .  This f in d in g  g ives some

e m p i r ic a l  support  to  the  suggest ion  i n  the 'F i n a n c i a l  Times'

o f  20th  November, 1973, t h a t :

" I t  a ls o  seems t h a t  the  n o n - r e tu r n a b le  b o t t l e ,  whose use 
has been spurred by supermarket t r a d e r s ,  has made a 
c o n s id e ra b le  p s ych o lo g ic a l  impact on the B r i t i s h  so t h a t  
they  now a p p a re n t ly  assume t h a t  every  b o t t l e  i s  to  be 
thrown away when em pty . ."

I f ,  i n  c o n t r a s t  to  these re c e n t  t r e n d s ,  the market

share o f  th e  r e t u r n a b le  b o t t l e  was to  in c re a s e  then t h i s  could

in c re a s e  consumers' awareness o f  the  r e t u r n a b le  na tu re  o f  the

b o t t l e .  A high market share f o r  r e t u r n a b le s  may a ls o  mean

t h a t  the  r e t u r n in g  o f  b o t t l e s  becomes an accepted and h a b i t u a l

p a r t  o f  shopping. In  a d d i t i o n ,  an increas ed  use o f  r e t u r n a b le

b o t t l e s  would probably  r e s u l t  in  a r i s e  in  the  number o f

r e t a i l  o u t l e t s  which s e l l  beverages i n  r e tu rn a b le s  and, hence,

accept re tu rn ed  em pt ies .  This  would make i t  e a s ie r  f o r  the

consumers to  r e t u r n  the  b o t t l e  to  an a p p r o p r ia te  r e t a i l  o u t l e t

However, t h i s  survey and e a r l i e r  surveys [ e . g . ,  see

O n tar io  S o l id  Waste Task Force ( 1 9 7 4 ) ]  found t h a t  the

purchasers o f  beverages in  n o n - re tu rn a b le s  and r e t u r n a b le s

c u r r e n t l y  r e t u r n  le s s  r e t u r n a b le  b o t t l e s  than do the

t r a d i t i o n a l  purchasers o f  r e t u r n a b l e s .  This g ives  f u r t h e r
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support  to  the  e a r l i e r  s ta tem ent  t h a t  the  purchasers o f  

n o n - re tu rn a b le s  do t r e a t  the r e tu r n a b le  b o t t l e s  they buy as 

' n o n - r e t u r n a b l e s ' .  However, t h i s  a lso  means t h a t  a r i s e  i n  

the market share o f  the r e t u r n a b le  b o t t l e  might have a 

(p o s s ib ly  s h o r t - t e r m )  n e g a t iv e  e f f e c t  on t r ip p a g e  as these  

purchasers o f  n o n -re tu rn a b le s  sw itch  to  us ing r e t u r n a b l e s .

The ne t  e f f e c t  on t r ip p a g e  r a t e s  o f  these  

c o u n te ra c t in g  fa c to r s  i s  u n c e r t a in .  N e v e r th e le s s ,  t a b l e  10 .9  

shows t h a t  i n  those c o u n t r i e s ,  such as Norway, Denmark and 

Canada ( f o r  beer )  where th e  r e t u r n a b le  b o t t l e  holds a la r g e  

share o f  th e  beverage m arket ,  a h igh t r ip p a g e  r a t e  i s  

achieved; w h i l s t  in  those c o u n t r i e s ,  such as the U .K . ,  U .S .A .  

and Canada ( f o r  s o f t  d r in k s )  where th e  r e t u r n a b l e ' s  market  

share i s  lo w e r ,  a lower t r ip p a g e  r a t e  i s  ex p er ie n ce d .  This  

gives  some support to  C aw d e l l 's  p r e d i c t i o n  t h a t  the  

im plem enta t ion  o f  mandatory d e po s i t  l e g i s l a t i o n  would 

in c re a s e  th e  market share and t r ip p a g e  o f  the  r e t u r n a b le  

b o t t l e  [Caw del l  ( 1 9 8 0 ) ] .

Reasons f o r  not r e t u r n in g  b o t t l e s

A l l  those householders,  who had purchased a 

r e t u r n a b le  b o t t l e ,  were asked " i f  th e re  was any p a r t i c u l a r  

reason why they  do not r e t u r n  any or some b o t t l e s " .  T h e i r  

r e p l i e s  to  t h i s  quest ion  re ve a le d  t h a t  some householders  

could not be bothered to  r e t u r n  the  b o t t l e  or s a id  t h a t  i t  

was not worth i t .
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Table 10.9
The Total Trippage Rates(l) and Market Shares of  

Returnable Bottles in  the Beverage Markets of Various Countries

B E E R S O F T D R I  N K S

Returnable' s Returnable's
COUNTRY Market Share Trippage Market Share Trippage

Year % Year %

U.K. (1972) 81 18 (1973) 64 10
U.K. (1974) 73 13 (1974) 62 9
CANADA

Ontario (1972/5) (2) 98 33 (1971) 49 13
U.S.A. (1970) 26 17 (1970 40 12

(1973) 19 15 (1973) 35 10
GERMANY (1975/6)(3) 93 25 (1975/6) (3) 91 9
SWITZERLAND (1975) 95 60-80 (1975) 100 2Ü-/0
DENMARK (1974/5)(4) 97 31 (1974/5)(4) 99 31
NORWAY (1975/7)(5) 99.7 35 (1975/7)(5) 99.7 35
FRANCE (1976) 72 22 (1976) 83 15

(1980) 58 18 (1980) 75 9

Sources;

-  OECD (19/8)
-  Ontario Waste Management Advisory Board (1976)
-  Data supplied by Peat Marwick and M itchell Partners, Paris
-  Data supplied by Metal Box Market Research Division

(1)

(2)

(3)

(4)
(5 )

Table 10.9 re la tes  to the to ta l trippage rates (T j )  achieved in  the 
aggregate (on and o f f  premise) market fo r packaged beverages.
For Ontario -  fo r beer -  the trippage data re la tes  to the year 1975 
while the market share data to 1972. However, i t  is  considered th a t 
there has been l i t t l e  change in  the market share o f the returnable 
b o ttle  in  Ontario between 1972 and 1975.
For Germany, the trippage data re fe r  to the year 1975, the market share 
data to 1976.
For Denmark, the trippage data re fe r to 1974, the market share to 1975» 
For Norway, the trippage data refers to 1977, the market share to 1975.
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However, n e a r ly  tw ic e  as many householders s a id  t h a t  

they d id  not r e t u r n  a b o t t l e  because they exper ienced  

d i f f i c u l t i e s  in  r e tu r n in g  b o t t l e s ^ ^ ^ ) .  There were th re e  

main ways i n  which these consumers f in d  the r e t u r n i n g  o f  

b o t t l e s  d i f f i c u l t :  some, e s p e c i a l l y  o ld e r  peop le ,  s a id  t h a t

the  b o t t l e s  were heavy and awkward to  c a r r y ;  some consumers 

did  not know t h a t  the  b o t t l e  was a r e t u r n a b le  b o t t l e  and many 

d id  not know where they could r e t u r n  the  b o t t l e  to  ge t  the  

de po s i t  re fund on i t ;  many consumers sa id  t h a t  they  

encountered problems i n  f in d in g  a shop t h a t  would accept  

t h e i r  r e t u r n a b le  b o t t l e s .  This l a s t  f a c t o r  appears to  have 

been th e  most im p o r ta n t  cause o f  th e  d i f f i c u l t i e s  exper ienced  

by consumers. These consumers s a id  t h a t  a r e t a i l e r  had 

re fused  to  accept  a r e tu r n a b le  b o t t l e  which they  had taken  to  

the shop. Not s u r p r i s i n g l y ,  more than h a l f  o f  these  

consumers gave up the  a t tem pt  to  r e t u r n  the  b o t t l e  and threw  

i t  away.

Ease or d i f f i c u l t y  o f  r e t u r n in g  b o t t l e s

F u r th e r  in fo r m a t io n  on t h i s  aspect was o b ta ined  from 

these householders '  r e p l i e s  to  th e  next  q u e s t io n :  'How easy

or d i f f i c u l t  i s  i t  f o r  you to  r e t u r n  b o t t l e s ? ' ^. Four  

per  cent  o f  the  consumers r e p l i e d  t h a t  they found i t  very

(1 0 )  A more d e t a i l e d  a n a ly s is  o f  the  r e s u l t s  o f  the  consumer 
survey i n  L e ic e s te r  i s  g iven i n  an e a r l i e r  pub l ished  
paper [F is h e r  and Horton ( 1 9 7 9 ) ] .

( 1 1 )  This  quest ion  was asked a f t e r  the quest ion  ' I s  t h e r e  any 
p a r t i c u l a r  reason why you do not r e t u r n  t h i s / t h e s e  
b o t t l e s ? '  so as not to  lea d  to  any b ias  i n  the  reasons  
given by the householders f o r  not r e t u r n in g  b o t t l e s .
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d i f f i c u l t  to  r e tu r n  b o t t l e s ,  9 per cent  sa id  t h a t  i t  was 

d i f f i c u l t  and 14 per  cent sa id  t h a t  i t  was a l i t t l e  d i f f i c u l t  

to r e t u r n  b o t t l e s .  The re s p e c t iv e  f ig u r e s  were even h ighe r  

f o r  those consumers who d id  not r e t u r n  b o t t l e s ,  o f  whom over  

over a t h i r d  (38 per c e n t )  sa id  t h a t  they  found i t  very  

d i f f i c u l t  or d i f f i c u l t  to  r e tu r n  b o t t le s ^ ^ ^ ^ .

How to  inc re a s e  consumers' r e t u r n  r a t e

A p r i n c i p a l  o b je c t iv e  o f  the survey was to  assess 

how t r i p p a g e , or r e t u r n  r a t e s ,  could be r a i s e d .  T h e re fo re  

the householders were asked 'what would encourage you to  

r e t u r n  more b o t t l e s ? ' .  T h e i r  r e p l i e s  are  presented  in  

t a b l e  1 0 .1 0 .

T h i r t y - f o u r  householders s a id  t h a t  they  would r e tu r n  

more b o t t l e s  i f  th e re  was some p o s i t i v e  promotion by the  

b o t t l e r s / b r e w e r s  and the  r e t a i l e r s  o f  the  im portance and 

s o c i a l  b e n e f i t s  o f  r e tu r n in g  b o t t l e s .  Apart  from a re c e n t  

'hand i t  back'  campaign run by some s o f t  d r in k s  

m an u fac tu re rs ,  l i t t l e  has been done to  demonstrate to  the  

U.K. consumer t h a t  h is  r e t u r n a b le  b o t t l e  i s  wanted back.

This  c o n t r a s ts  w i th  the  s i t u a t i o n  in  Canada where th e  O n ta r io  

brewers and r e t a i l e r s  run an e x te n s iv e  'b r in g 'e m  back'  

campaign (see F igure  1 0 . 8 ) .

( 1 2 )  Of the e ig h t  householders,  who s a id  t h a t  they d id  not
r e t u r n  b o t t l e s  because they d id  not t h i n k  i t  was 'w orth  
i t ' ,  4 s t a te d  t h a t  the  r e tu r n in g  o f  b o t t l e s  was 
d i f f i c u l t  and 3 s t a te d  t h a t  i t  was very d i f f i c u l t  to  
r e t u r n  b o t t l e s .  This  in d i c a t e s  t h a t  i t  was not 'worth  
i t '  f o r  these consumers to  r e t u r n  b o t t l e s  i n  these  
d i f f i c u l t  c ircumstances.
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Table 1 0 .1 0

Householders'  (HH) r e p l i e s  to the quest ion  

'What would encourage you to  r e t u r n  more b o t t l e s ? '

Reply No o f  HH g i v in g  r e p ly

( i ) B o t t l e r s  + r e t a i l e r s  sa id  
t h a t  b o t t l e s  were wanted 
b a c k /a d v e r ts ,  campaign

34

( i i ) E a s ie r  to  r e tu r n  b o t t l e s 285

( i i i ) H igher de po s i t 167

( i v ) Uniform deposits 2

(v ) Government Act ion 14

( v i  ) Noth ing ,  r e tu r n  a l l  now 97

( v i i  ) Nothing 7

( v i i i ) Other r e p l i e s  g i v e n ( l ) 29

Sources ; Survey o f  consumers in  L e ic e s t e r  and Blackburn  
F is h e r  and Horton (1 979 )
Mercer e t  a l  (1980)
F is h e r  (1981)

( 1 )  These in c luded  'shop not l o s e ' ,  'd is c o u n t  on next
purchase as w e l l  as d e po s i t  r e f u n d ' ,  ' l o t t e r y '  and ' i f  
bought more r e t u r n a b l e s ' .
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167 consumers sa id  t h a t  in c reases  in  the d e p o s i t  

l e v e l s  would encourage them to  r e t u r n  more b o t t l e s .  However, 

n e a r ly  tw ice  as many (285)  sa id  t h a t  they would r e t u r n  more 

b o t t l e s  i f  i t  was made e a s i e r  f o r  them to  r e t u r n  the  

b o t t l e s .  This  suggests t h a t  the ease o f  r e t u r n  i s  more 

im p o rta n t  than in c re as es  in  the  d e p o s i t  l e v e l s .  The d e p o s i t  

on a r e t u r n a b le  b o t t l e  i s  supposed to  encourage consumers to  

r e t u r n  th e  b o t t l e  by a c t in g  as a f i n a n c i a l  inducement to  

compensate them f o r  the  inconven ience o f  r e t u r n in g  the  

b o t t l e .  However, the  Consumers' survey re v e a le d  t h a t  over  

h a l f  o f  those consumers, who d id  not r e t u r n  b o t t l e s ,  d id  not  

know what th e  l e v e l  o f  the  d e p o s i t  i s  and t h a t  a f u r t h e r  

31 per cent  s p e c i f i e d  a lower d e p o s i t  l e v e l  than the  a c t u a l  

d e p o s i t  l e v e l  a t  p resent  on these b o t t l e s  (see t a b l e  1 0 . 7 ) .  

T h e r e fo re ,  the c u r r e n t  de po s i t  l e v e l s  a re  not a c t in g  as a 

very  e f f e c t i v e  in c e n t i v e  f o r  these consumers. Furtherm ore ,  

in  Oregon (USA) a h ighe r  r e tu r n  r a t e  was achieved by a 

standard  ' c e r t i f i e d '  beer b o t t l e  w i th  a 2 cent  d e p o s i t  than  

by a non-s tandard  beer b o t t l e  c a r r y in g  a 5 cent d e p o s i t  

[P eaker  ( 1 9 7 5 ) ,  OECD ( 1 9 7 8 ) ] .  Thus, i t  appears t h a t  making 

i t  e a s ie r  f o r  consumers to  r e t u r n  b o t t l e s  ( o r ,  in  o th e r  

words, reducing  th e  inconvenience o f  r e t u r n in g  b o t t l e s )  would 

have more e f f e c t  on r e t u r n  r a te s  than f u r t h e r  in c re a s in g  the  

d e p o s i t  l e v e l s .

Th is  importance o f  the  ease o f  r e t u r n in g  b o t t l e s  i s  

f u r t h e r  s u b s ta n t ia te d  by the  exper ience  in  the  beverage  

markets o f  va r io us  c o u n t r i e s .  In  c o u n t r i e s ,  such as Norway, 

Denmark and Canada ( f o r  be er )  where i t  i s  r e l a t i v e l y  easy f o r
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Figure 10.8

Examples o f  th e  e x t e n s iv e  and e f f e c t i v e  a d v e r t i s i n g  cam pa ign  
ru n  by th e  O n t a r io  B re w e rs  and r e t a i l e r s  t o  enco u ra g e  
consum ers  t o  r e t u r n  b o t t l e s .

I Bre vers R e ta il
ptenjB

Urina 
'm ail

Beautiful

MOLSON
EXPORT

Source  : O n t a r io  S o l i d  Waste Task F o rc e  (1 9 7 4 )
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consumers to  r e t u r n  the  s tandard b o t t l e s  t h a t  are  accepted by 

any shop s e l l i n g  t h a t  beverage, a high t r ip p a g e  i s  achieved  

by these b o t t l e s .  W h i ls t  i n  those c o u n t r i e s ,  such as the  

U.K. and Canada ( f o r  s o f t  d r in k s )  where i t  i s  more d i f f i c u l t  

to  r e t u r n  b o t t l e s  to  the  r e t a i l  o u t l e t s ,  a much lower  

t r ip p a g e  i s  achieved (see t a b l e  1 0 . 9 ) .

Measures to  make i t  e a s i e r  f o r  consumers to  r e t u r n
b o t t l e s

The consumers i n  the survey mentioned f i v e  major  

f a c t o r s  which would make i t  e a s ie r  f o r  them to  r e t u r n  b o t t l e s  

to  the shops. These w e r e : -

(1 )  More, or some, in fo r m a t io n  on the b o t t l e ' s  
l a b e l  o r  a t  the  shop t h a t  the  b o t t l e  was a 

r e t u r n a b le  b o t t l e  w ith  a re fu n d a b le  d e p o s i t ;  
and b e t t e r  knowledge o f  where the  consumers 
could r e t u r n  the  b o t t l e  to  get  t h e i r  d e p o s i t  
back on i t .

( 2 )  I f  i t  was e a s ie r  to  c a r r y  the  b o t t l e s  back to  
the  shop. In  the  U . K . ,  r e t u r n a b le  beverage  

b o t t l e s  are  u s u a l ly  so ld  across the  counter  to  

th e  consumer i n  i n d i v i d u a l  b o t t l e s  and some 

consumers f i n d  these i n d i v i d u a l  b o t t l e s  awkward 
to  c a r r y  back to  the  r e t a i l  o u t l e t .  In  Canada, 
beer i s  so ld  i n  handy pack paper c a r r i e r s  in  
which i t  i s  convenient  to  p lace  the  b o t t l e s  
when empty and then r e t u r n  the c a r r i e r  f u l l  o f  

empties to  the s to re s  (see F igure  1 0 . 8 ) .  In  

Scandinavian c o u n t r ie s  ( e . g . ,  Denmark and 
Norway), r e t u r n a b le  c r a t e s ,  which a ls o  c a r r y  a 

d e p o s i t ,  a re  used f o r  the  s a le  o f  beverages to  
the consumer. This  c o n t r ib u t e s  to  the high  

r e tu rn  ra te s  c u r r e n t l y  exper ienced in  these  
c o u n t r i e s .
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( 3 )  C loser shops.
(4 )  S ta n d a rd is a t io n  o f  b o t t l e s .
(5 )  More consumers, however, s a id  t h a t  i t  would be 

e a s ie r  i f  they could ta k e  the  r e tu r n a b le  
b o t t l e s  back to  any shop ( i . e .  s ta n d a rd iz e d  

acceptance o f  beverage b o t t l e s  by the  

r e t a i l e r s )  and many consumers mentioned being  

ab le  to r e tu r n  the b o t t l e  to  more shops. This  
aspect was the  most f r e q u e n t l y  mentioned f a c t o r  

by the consumers and would appear to  be the  
most im p o rta n t  way i n  which consumers f e e l  t h a t  
the r e t u r n  o f  b o t t l e s  could  be made e a s ie r  fo r  
them.

1 0 . 4 . 3 ( i i )  R e t a i l e r s

The r e t a i l e r s  have a c e n t r a l  r o l e  in  the  

d i s t r i b u t i o n  o f  beverage c o n ta in e rs  both to  and from the  

consumer and the  b o t t l e r / b r e w e r .  Hence, i t  was e s s e n t i a l  to  

o b ta in  an i n p u t  o f  t h e i r  op in ions  i n t o  t h i s  s tudy .

T h e re fo re ,  a survey was performed o f  r e t a i l e r s '  a t t i t u d e s  and 

p o l i c i e s  concerning r e t u r n a b le  b o t t l e s .  The survey covered  

the major types o f  r e t a i l  o u t l e t s  which s e l l  carbonated  

beverages i n  those areas o f  L e ic e s t e r  and Blackburn t h a t  had 

been s e le c te d  f o r  the  consumers' su rveys .  A good response  

r a t e  was ob ta ined  (82 per  cent  f o r  th e  survey i n  L e i c e s t e r ) .  

The q u e s t i o n n a i r e s ( l ^ )  were completed by 69 r e t a i l e r s ,  i n  

t o t a l ,  and th e  in t e r v i e w e r s  p e rs o n a l ly  v i s i t e d  a l l  these  

r e t a i l e r s  which enabled them to  g ive  some u s e fu l  

c l a r i f i c a t i o n  and e l a b o r a t i o n  to* t h e i r  r e p l i e s .

(1 3 )  Appendix X I I I  shows the  q u e s t io n n a i r e s  used fo r  the  
r e t a i l e r s '  surveys in  L e ic e s t e r  and B lackburn .
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R e t a i l e r s '  a t t i t u d e s  to handl ing  r e tu r n a b le s

Table 10 .11  presents  the r e t a i l e r s '  r e p l i e s  to  the  

quest ion  'How do you f e e l  about hand l ing  r e tu rn a b le s  and 

redeeming the  d e p o s i ts ? '  This shows th a t  most r e t a i l e r s  

e i t h e r  do not mind hand l ing  r e tu rn a b le s  or consider  i t  to be 

p a r t  o f  the  jo b .  F ive r e t a i l e r s  sa id  t h a t  they p o s i t i v e l y  

supported the use o f  r e t u r n a b le s .  This  was not only  fo r  

environm enta l  reasons but a lso  f o r  commercial reasons.  These 

r e t a i l e r s  sa id  t h a t  the use o f  r e tu rn a b le s  a t t r a c t s  customers 

back i n t o  t h e i r  shops as they r e tu r n  w ith  the  empty b o t t l e s .  

This i s  comparable to  many r e t a i l e r s '  c u r r e n t  p r a c t i c e  o f  

g iv in g  s p e c i a l  d iscounts  on c e r t a i n  products ( lo s s  l e a d e rs )  

to a t t r a c t  customers in t o  t h e i r  s t o r e ,  only  t h a t  w ith  

r e tu rn a b le s  the  customers are a lso  given a sum o f  money ( th e  

depos it  on t h e i r  b o t t l e s ) w h i c h  they are  then l i k e l y  to  

spend in  t h a t  shop^^^^.

However, many r e t a i l e r s  (18 in  t o t a l )  sa id  t h a t  they  

d i s l i k e d  the  inconvenience and problems caused by the  

s o r t i n g ,  hand l ing  and s torage o f  re tu rn e d  em pt ies .  Some o f  

these r e t a i l e r s  a lso  sa id  t h a t  redemption o f  the many 

d i f f e r e n t  and f r e q u e n t ly  changing de po s i t  l e v e l s  on the  

va r io us  r e t u r n a b le  b o t t l e s  c rea te d  a d m i n i s t r a t i v e  problems 

f o r  them and t h a t  acceptance o f  re tu rn ed  b o t t l e s

(14 )  At c u r re n t  depos it  l e v e l s ,  t h i s  sum o f  money fo r  a
dozen r e t u r n a b le  b o t t l e s  can amount to  more than £1 .

(1 5 )  In a d d i t i o n ,  beverages in  the cheaper r e t u r n a b le  
b o t t l e s  o f f e r  a h ig h e r  p r o f i t  margin fo r  the  r e t a i l e r  
[Cawdell  (1 9 8 0 ) ,  personal  communication w i th  a s o f t  
d r in k  b o t t l e r ] .
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Table 10 .11

R e t a i l e r s '  A t t i t u d e s  to  hand l ing  r e tu rn a b le s

R e t a i l e r s '  response No. o f  r e t a i l e r s ( l )  
g iv in g  r e p ly

Support use o f  r e tu rn a b le s 5
No problem 2
P a r t  o f  th e  job 4
A l r i g h t / D o n ' t  mind 31
O.K. but 6
Necessary bu t  a nuisance 1
Causes problems 12
O i s l i k e  ( in c o n ve n ie n c e ) 6

Source ; A survey o f  r e t a i l e r s  in  L e ic e s t e r  and B lackburn .

(1 )  The t o t a l  number o f  r e t a i l e r s  r e p ly in g  to  t h i s  quest ion  
was 67 .  Two l a r g e  supermarkets d id  not r e p ly  s ince they  
do not a t  p resent  handle r e t u r n a b l e s .  Presumably, these  
two supermarkets would come i n t o  the  l a s t  ca tegory  o f  
d i s l i k i n g  r e t u r n a b le s .
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could c r e a te  cash f low problems as money was t i e d  up i d l e  in  

t h e i r  s tock  o f  empty b o t t l e s  on which the  d e po s i ts  have been 

refunded to  the customer but not y e t  re c e iv e d  back from t h e i r  

s u p p l i e r .

R e t a i l e r s '  p r a c t ic e s  concerning the acceptance o f
re tu rn e d  b o t t l e s

The r e t a i l e r s  were then asked whether they accepted  

a l l  r e t u r n a b le  s o f t  d r i n k s / b e e r / c i d e r  b o t t l e s  t h a t  were 

brought to  t h e i r  s to re  or  only  c e r t a i n  ones. T h e i r  r e p l i e s  

to  t h i s  qu es t ion  rev e a le d  t h a t  most r e t a i l e r s  cu s to m a r i ly  

place  c e r t a i n  r e s t r i c t i o n s  on the  type o f  r e t u r n a b le  b o t t l e s  

t h a t  they ac c e p t .  The r e s t r i c t i o n  most f r e q u e n t ly  s t i p u l a t e d  

by these r e t a i l e r s  was t h a t  they would on ly  accept  r e t u r n a b le  

b o t t l e s  o f  th e  same brand l a b e l  t h a t  they  s e l l .  In  many 

in s ta n c e s ,  r e t a i l e r s  s a id  t h a t  they  would not accept b o t t l e s  

w ith  the  brand l a b e l  o f  a d i f f e r e n t  brewer or  b o t t l e r  even 

i f ,  a p a r t  from t h i s  brand l a b e l ,  these r e t u r n a b le  b o t t l e s  

were the  same s i z e  and shape as those they s o ld .  Other types  

o f  b o t t l e s  which some r e t a i l e r s  s a id  they  would not accept  

were: cracked b o t t l e s ;  b o t t l e s  t h a t  were not r e - u s a b le ;  

d i r t y  b o t t l e s ;  b o t t l e s  w i thou t  a to p ;  and b o t t l e s  w i th o u t  a 

l a b e l .  These r e s t r i c t i o n s  appeared to  vary  depending upon 

the  type o f  consumer who was b r in g in g  the  b o t t l e s  to the  

s t o r e .  Thus r e t a i l e r s  might accept any r e -u s a b le  b o t t l e s ,  o f  

the  same s i z e  and shape as those used by t h e i r  s u p p l i e r s ,  

from a r e g u l a r  or  bona f i d e  customer ( i . e . ,  someone who was 

l i k e l y  to  buy someth ing) .  However, they  would not  accept  

these b o t t l e s  from c h i l d r e n .  This in fo r m a t io n  from the
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r e t a i l e r s '  survey confirms the  e a r l i e r  f in d in g s  o f  the survey  

o f  consumers, many o f  whom sa id  t h a t  a r e t a i l e r  had not 

accepted a r e t u r n a b le  b o t t l e  they had ta k en  to  h is  s t o r e .  In  

p a r t i c u l a r ,  many o f  the c h i ld r e n  sa id  t h a t  th e  r e t a i l e r s  

would not g iv e  them cash f o r  th e  d e p o s i t  on t h e i r  r e t u r n a b le  

b o t t l e  but would on ly  g ive  them c r e d i t  towards something they  

bought i n  th e  s t o r e .

F u r th e r  d e t a i l e d  in fo r m a t io n  on t h i s  aspect was 

obta ined  from a b o t t l e - r e t u r n i n g  e x e r c i s e ,  in  which e ig h t  

randomly s e le c te d  r e t u r n a b le  b o t t l e s  were taken to  24 shops 

i n  the  survey a re a s .  The c h a r a c t e r i s t i c s  o f  these b o t t l e s  

were no ted ,  along w i th  the  c h a r a c t e r i s t i c s  o f  the b o t t l e d  

beverages so ld  by the  r e t a i l e r s .  The b o t t l e s  used in  t h i s  

e x e rc is e  in c lud ed  many o f  the popu lar  b e e r ,  c id e r  and s o f t  

dr in ks  b o t t l e s  c u r r e n t l y  marketed^^^^. 130 o f  the b o t t l e s  

were r e j e c t e d  by the  24 r e t a i l e r s  and 62 b o t t l e s  were 

accepted .  Furtherm ore ,  f o r  10 out o f  these 62 accepted  

b o t t l e s ,  th e  d e p o s i t  g iven was le s s  than th e  c o r r e c t  d e p o s i t  

re fund on these b o t t l e s .  Thus, on av erage ,  the  r e t a i l e r s  

accepted bietween 2 - 3  and r e j e c t e d  5 - 6  ou t  o f  the  8 r e t u r n a b l e  

b o t t l e s  i n  each r e tu r n  e x e r c is e .  A comparison o f  the  

c h a r a c t e r i s t i c s  o f  each batch o f  e ig h t  b o t t l e s  w i th  the  

c h a r a c t e r i s t i c s  o f  the  b o t t l e d  beverages so ld  by th e  r e t a i l e r  

re v e a le d  some i n t e r e s t i n g  in fo r m a t io n  concerning th e  r e j e c t e d  

b o t t l e s : -

(1 6 )  The d e t a i l s  o f  the b o t t l e s  used i n  t h i s  e x e r c is e  are  
given i n  Appendix X IV .
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( I )  17 r e j e c t e d  b o t t l e s  were a d i f f e r e n t  brand,
shape and s i z e  to  those so ld  by the  r e t a i l e r .
The r e t a i l e r  could not have been expected to  

accept these b o t t l e s .
( I I )  34 out o f  the  r e j e c t e d  b o t t l e s  had s p e c i a l

d i s t i n c t i v e  shapes. The r e t a i l e r s  sold the  
same beverage i n  th e  same s i z e  o f  b o t t l e  but i n  

b o t t l e s  w i th  a d i f f e r e n t  shape and brand name. 
S ta n d a r d is a t io n  o f  b o t t l e  shapes might he lp  to  
in c re ase  the  t r ip p a g e  and l i f e  o f  these b o t t l e s .

( I l l )  S ix  o f  the  r e j e c t e d  b o t t l e s  a ls o  had a
d i f f e r e n t  shape to  those so ld  by the  

r e t a i l e r s .  However, i n  these cases, th e  

r e je c t e d  b o t t l e s  were s tandard  and the  

r e t a i l e r s  so ld  the  same beverage i n  b o t t le s ,  o f  

the same s i z e  but a d i f f e r e n t  d i s t i n c t i v e  
shape. S ta n d a r d is a t io n  o f  b o t t l e  shapes might  
a ls o  he lp  to  in c re a s e  th e  t r ip p a g e  o f  these  
b o t t l e s .

( I V )  46 o f  th e  r e j e c t e d  b o t t l e s ,  however, were the
same s i z e  and shape as the  beverage b o t t l e s  
sold  by the  r e t a i l e r  but were o f  a d i f f e r e n t  
brand name^^^^ ( e . g . ,  a s tandard I p t .  beer  

b o t t l e  not being accepted by an o f f - l i c e n c e  

which sold the s tandard  p i n t  beer b o t t l e s  o f  
another  b rew e ry ) .  S ta n d a r d is a t io n  o f  b o t t l e  

shape would have no e f f e c t  on the t r ip p a g e  r a t e  
achieved by these b o t t l e s ,  under t h i s  c u r r e n t  
s i t u a t i o n  concerning r e t a i l e r  acceptance o f  

re tu rn ed  b o t t l e s .
(V)  Nine r e je c te d  b o t t l e s  were the  same s i z e ,  shape

and brands as those so ld  by th e  r e t a i l e r s .  The 

r e t a i l e r  sa id  t h a t  he would not accept th re e  o f  
these b o t t l e s  because, even though he stocked

(1 7 )  S ix  o f  these r e j e c t e d  standard b o t t l e s  d id  not have a 
l a b e l .
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the  same brand ( i n  f a c t  Gu ineas) ,  ' t h e  b o t t l e  

was not from my b o t t l e r '  ( t h e  b o t t l e r ' s  name 

was w r i t t e n  in  small  p r i n t  on the  bottom o f  the  

l a b e l ) .  S ta n d a r d is a t io n  o f  b o t t l e  shapes would 

a ls o  have no e f f e c t  upon the  t r ip p a g e  o f  these  

b o t t l e s .
( V I )  The remaining 17 b o t t l e s  comprised e i g h t

r e j e c t e d  b o t t l e s  which were the  same brand but  

a d i f f e r e n t  s i z e  than the  beverage b o t t l e s  sold  

by the  r e t a i l e r s  and n ine in s tan c e s  where the  
r e t a i l e r  d id  not s e l l  t h a t  type o f  beverage or  
d id  not s e l l  the  beverage i n  r e t u r n a b le  b o t t l e s .  

To sum up; I t  i s  ev id e n t  t h a t  w h i le  a few r e t a i l e r s

p o s i t i v e l y  support  th e  use o f  r e tu rn a b le s  s ince t h i s  a t t r a c t s

back i n t o  th e  shop customers who are  l i k e l y  to  buy something,

most o f  th e  r e t a i l e r s  p lace  some r e s t r i c t i o n s  on the  types  o f

r e t u r n a b le  b o t t l e s  they accept from customers. The two main

reasons g iven  f o r  s t i p u l a t i o n  o f  these r e s t r i c t i o n s  were:

' t h e i r  s u p p l i e r  would not accept the  b o t t l e s ' ;  and 'because

the  re tu rn e d  b o t t l e s  cause problems f o r  th e m ' .  These

r e t a i l e r s  were u n w i l l i n g  to  perform the  s e r v ic e  o f  accep t in g

re tu rn e d  empty b o t t l e s ,  which they f i n d  in c o n v e n ie n t  and f o r

which they  do not p e rc e iv e  any compensation or rewards .

Thus, th e r e  appears to  be a marked re lu c ta n c e  to  accept  back

empty b o t t l e s  on the p a r t  o f  many r e t a i l e r s  who s t i p u l a t e

these r e s t r i c t i o n s  so as to  reduce the  number o f  r e tu rn e d

b o t t l e s  (and t h e i r  concomitant problems) t h a t  they have to

h a n d le .

1 0 . 4 . 3 ( i i i )  Brewers and s o f t  d r in k  b o t t l e r s

The brewers and s o f t  d r in k s  b o t t l e r s  want back as

many as p o s s ib le  o f  t h e i r  r e tu r n a b le  b o t t l e s  s ince  t h i s  

re -u s e  saves them from having to  buy a new b o t t l e .  T h ere fo re
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some b o t t l e r s  and brewers have taken some measures i n  an 

at tem pt to  in c re as e  t r ip p a g e .  Thus, the N a t io n a l  A s s o c ia t io n  

o f  S o f t  Dr inks Manufacturers  has recommended the  use o f  a 

r e t u r n a b i l i t y  symbol (shown i n  F ig u re  1 0 . 9 ) ,  which has been 

adopted by some b o t t l e r s .  Many o th e rs  do now p r i n t  words 

such as 'P le a s e  r e tu r n  b o t t l e '  on t h e i r  l a b e l s  ( e . g . ,  see 

F igure  1 0 . 1 0 ) .  In  a d d i t i o n ,  some b o t t l e r s  p r i n t  on t h e i r  

b o t t l e  tops the  l e v e l  o f  the  d e p o s i t  charged on the  b o t t l e  

(as can be seen on b o t t l e  N o .10 i n  F igure  1 0 . 4 ) .  These 

l a t t e r  methods o f  i d e n t i f y i n g  the r e t u r n a b le  n a tu re  o f  the  

b o t t l e  and i t s  d e p o s i t  l e v e l  are  more n o t ic e a b le  and probab ly  

have a g r e a t e r  impact on consumer awareness than the  

r e t u r n a b i l i t y  symbols which tend to  be i n  r a t h e r  sm a l l  p r i n t  

on the bottom corner  o f  the  l a b e l ,  as can ( J u s t )  be seen on 

b o t t l e  N o .10 i n  F igure  1 0 . 4 .  The r e t a i l e r s '  survey in  

Blackburn conta ined two quest ions about the  e f f e c t i v e n e s s  o f  

t h i s  r e t u r n a b i l i t y  symbol. 78 per  ce n t  o f  th e  r e t a i l e r s  sa id  

t h a t  they had not seen t h i s  symbol be fo re  and 50 per cent  

considered t h a t  t h i s  symbol would not in c re a s e  th e  r e t u r n  

r a t e  f o r  r e t u r n a b le  b o t t l e s .

I t  was po in ted  out by some brewers t h a t  t h e i r  

a b i l i t y  to  change t h e i r  l a b e l s  i s  co n s t ra in e d  by the costs  o f  

r e d e s ig n in g  l a b e l s ,  and t h a t  the s i z e  o f  th e  l a b e l s  on t h e i r  

( r e l a t i v e l y  s m a l l )  b o t t l e s  l i m i t s  t h e i r  a b i l i t y  to  in c lu d e  

any r e a d i l y  n o t ic e a b le  f e a t u r e  in fo rm in g  the  consumer
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Figure  10 .9

The r e t u r n a b i l i t y  symbol recommended by 
the  N a t io n a l  A ss oc ia t io n  o f  S o f t  Drinks M anufacturers

Recommended-symbol

IJ
fo r  returnable bottles 

(a )

A c tu a l  s i z e  of symbol 
in  use on some 
r e t u r n a b le  b o t t l e s

(b)

NB: The symbol a c t u a l l y  used on some b o t t l e s  [ ( b )  above] i s
le s s  than h a l f  the  s i z e  o f  the  recommended symbol (a )  
above.

F igure  10 .10

Example o f  th e  l a b e l  o f  a s o f t  d r in k s  b o t t l e r  
i d e n t i f y i n g  the r e tu r n a b le  na ture  o f  the b o t t l e  

and the  need f o r  i t  to  be re tu rn ed

FAMILY SIZE
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f 1R )t h a t  the  b o t t l e  is  a depo s i t  be ar ing  re tu rn a b le ^

Separa te  neck l a b e ls  would be one e f f e c t i v e  method o f  

d i s p la y in g  such an i d e n t i f y i n g  f e a t u r e ,  a l though t h i s  would 

in v o lv e  some in c re a s e  i n  the  costs  o f  l a b e l l i n g .  Another  

a l t e r n a t i v e  i s  the  embossing o f  such words as 'R e tu rn a b le  

B o t t l e '  or  'D e p o s i t  B o t t l e ,  Please R e tu rn '  on th e  a c tu a l  

b o t t l e  (as i s  c u r r e n t l y  accomplished on many m i lk  b o t t l e s  and 

a ls o  on th e  new r e t u r n a b le  'Coke' b o t t l e s  r e c e n t l y  in t ro d u ce d  

by Cola C o la ) .

1 0 . 4 . 3 . ( i v )  P o l ic y  i m p l ic a t io n s  o f  the  surveys

These surveys o f  beverage consumers, r e t a i l e r s  and 

b o t t l e r s  have some i n t e r e s t i n g  im p l i c a t i o n s  f o r  two im p o rta n t  

q u e s t io n s :  'Why consumers do not r e t u r n  b o t t l e s ? ' ;  and 'how

the t r ip p a g e  o f  r e t u r n a b le  b o t t l e s  could be in c re a s e d ? '

( I )  Why consumers do not r e t u r n  r e t u r n a b le  b o t t l e s ?

The consumers' survey showed t h a t  some 

consumers do not r e t u r n  b o t t l e s  because they could not be 

bothered or are  u n w i l l i n g  to  r e t u r n  b o t t l e s .  I t  would have 

been b e t t e r ,  i n  both economic and env iron m e nta l  te rm s,  i f  

these consumers had purchased a n o n - r e t u r n a b le  in  the f i r s t  

p lac e  r a t h e r  than t h e i r  p resent  f a i l i n g  to  r e t u r n  a 

r e t u r n a b l e .

(1 8 )  N e v e r th e le s s ,  i t  was a ls o  noted t h a t  b o t t l e r s  are
w i l l i n g  to  a l l o c a t e  v a lu a b le  s a le s  promotion space on 
t h e i r  l a b e l s  to  s t a t e  c l e a r l y  "No D e p o s i t ,  No Return" on 
th e  n o n - r e t u r n a b le  b o t t l e s  so ld  through supermarkets (as  
can be seen on b o t t l e  N o .9 in  F ig u re  1 0 . 4 ) .
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However, the  survey a lso  re v e a le d  t h a t  more 

consumers do not r e t u r n  the b o t t l e s  because they exper ienced  

d i f f i c u l t i e s  i n  r e tu r n in g  b o t t l e s .  These d i f f i c u l t i e s  arose  

from two main sources:

( i )  An apparent la c k  o f  knowledge amongst
consumers t h a t  the  b o t t l e  was a r e t u r n a b le  

w ith  a re fu n d a b le  d e p o s i t  on i t ,  and about  
where they could r e t u r n  t h i s  b o t t l e  t o .

( i i )  The second, and most f r e q u e n t l y  mentioned,  
source o f  the  d i f f i c u l t i e s  was the  problems  

t h a t  consumers encountered in  l o c a t i n g  a 
r e t a i l e r  who would accept  t h e i r  r e t u r n a b le  

b o t t l e s .  Many consumers sa id  t h a t  a 
r e t a i l e r  had re fu sed  to  accept a r e t u r n a b le  
b o t t l e  they had taken to  a shop. This  
f i n d i n g  was supported by th e  r e s u l t s  o f  the  

b o t t l e  r e t u r n  e x e rc is e s  i n  which, on 
average ,  5 - 6  ou t  o f  each batch o f  8 

r e tu r n a b le  b o t t l e s  were r e j e c t e d  by the  

r e t a i l e r s .  The r e t a i l e r s '  r e p l i e s  i n  the  

q u e s t io n n a i re  survey a ls o  showed t h a t  most 
r e t a i l e r s  s t i p u l a t e d  t h a t  they would only  
accept c e r t a i n  types o f  r e t u r n a b l e  b o t t l e s .

Thus, i t  appears t h a t  th e  reasons f o r  th e  B r i t i s h  

consumers' f a i l u r e  to  r e t u r n  b o t t l e s  a re  more complex than  

th e  c o n v e n t io n a l  d iagn os is  t h a t  consumers ' j u s t  cannot be 

bothered to  r e t u r n  b o t t l e s ' .  These surveys a ls o  i n d i c a t e  

t h a t ,  r a t h e r  than j u s t  accept these low and d e c l in in g  r a te s  

o f  r e t u r n in g  b o t t l e s  by U.K. consumers as being i n e v i t a b l e  

and i r r e m e d i a b l e ,  th e r e  are  some p o s i t i v e  measures which 

could he lp  to  reve rse  these c u r r e n t  t r e n d s .
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( I I )  How the t r ip p a g e  o f  r e t u r n a b le  b o t t l e s  could be 
i n c r e a s e d .

R a is in g  the  d e po s i t  l e v e l s  i s  the t r a d i t i o n a l  remedy 

t h a t  has u s u a l ly  been adopted i n  an a t tem pt  to  h a l t  d e c l in in g  

t r ip p a g e .  However, f u r t h e r  in c re as e s  in  the  d e p o s i t  

l e v e l s  would aggravate  the  problems the  d e p o s i t  system 

presents f o r  b o t t l e r s / b r e w e r s ,  r e t a i l e r s  and consumers. More­

o v e r ,  in c r e a s in g  d e p o s i t  l e v e l s  above t h e i r  c u r r e n t  l e v e l s  

would not be very e f f e c t i v e  a t  p res en t  s ince  so many consumers 

e i t h e r  do no t  know what the  d e p o s i t  i s  on the  b o t t l e  now or 

t h in k  t h a t  i t  i s  less  than i t s  a c t u a l  l e v e l  a t  p r e s e n t .  The 

d e p o s i t  i s  supposed to  a c t  as an inducement to  compensate the  

consumer f o r  th e  inconvenience o f  r e t u r n in g  b o t t l e s .

T h e re fo re ,  r a t h e r  than j u s t  r a i s e  the  d e p o s i t  l e v e l s ,  i t  

would be more e f f e c t i v e  and e f f i c i e n t  to a l t e r  t h i s  o ther  

aspect ( t h e  inconven ience o f  r e t u r n in g  b o t t l e s )  by making i t  

e a s ie r  f o r  consumers to  r e t u r n  b o t t le s ^ ^ ^ ^ .

The Consumers' ease o f  r e t u r n in g  b o t t l e s  could be 

enhanced by two major measures: -

( i )  G iv ing th e  consumers some more in fo r m a t io n  

t h a t  a b o t t l e  i s  r e t u r n a b le  and has a 
d e p o s i t  re fund on i t .

( i i )  Increased  acceptance o f  r e tu rn e d  b o t t l e s  by 
the  r e t a i l e r s .

(1 9 )  Reducing the  inconvenience o f  r e t u r n in g  b o t t l e s  would 
a ls o  in c re a s e  consumer w e l f a r e ,  as was po in te d  out in  
the p o l i c y  e v a lu a t io n  framework in  Chapter 4.

-  426



I d e n t i f i c a t i o n  t h a t  a b o t t l e  is  r e tu r n a b le  w ith  a 

re fu n d a b le  d e po s i t  on i t . Some s o f t  d r in ks  manufac turers  do 

c u r r e n t l y  put such in fo rm a t io n  on t h e i r  b o t t l e  tops and 

l a b e l s .  Other b o t t l e r s  and brewers should g ive  s e r io u s  

c o n s id e r a t io n ,  e s p e c i a l l y  when they are re -d e s ig n in g  t h e i r  

l a b e l s ,  to  p u t t in g  some r e a d i l y  i d e n t i f i a b l e  f e a t u r e  on t h e i r  

l a b e ls  or tops so t h a t  the consumer can see t h a t  a b o t t l e  is  

r e t u r n a b le  and has a d e po s i t  on i t .  Such in fo r m a t io n  should  

also be d isp la yed  in  the shops and o f f - l i c e n c e s ,  where more 

r e t a i l e r s  should c l e a r l y  and s e p a r a t e ly  i d e n t i f y  the f a c t  

t h a t  the 'g ro s s '  p r ic e  o f  beverages in  r e t u r n a b le  b o t t l e s  

in c lu d e s  ,a re fu n d a b le  d e p o s i t .  This  would enable  those  

consumers, who are c u r r e n t l y  u n w i l l i n g  to r e t u r n  b o t t l e s ,  to  

see the a c t u a l  sum o f  money t h a t  they are f o r f e i t i n g  by 

buying a r e t u r n a b le  b o t t l e  and f a i l i n g  to  r e tu r n  i t  fo r  the  

de po s i t  r e fu n d .  This  would encourage them to  decide e i t h e r  

t h a t  i t  i s  now worth i t  to  r e tu rn  the b o t t l e  o r ,  i f  they do 

not in te n d  to  r e t u r n  the b o t t l e ,  to  purchase a n o n - r e t u r n a b le .

S ta n d a rd is a t io n  o f  b o t t l e  shapes, on i t s  own, would 

not lead to  a s i g n i f i c a n t  in c re as e  in  the t r ip p a g e s  o f  

r e t u r n a b le  b o t t l e s  under the present  c ircumstances in  the 

U.K. beverage market where i t  i s  d i f f i c u l t  fo r  consumers to  

r e tu r n  both s tandard ised  and d i s t i n c t i v e l y  shaped b o t t l e s  to 

the  r e t a i l  o u t l e t s .  In  the b o t t l e  r e t u r n in g  e x e r c is e s ,  

s tand ard ised  r e tu r n a b le  b o t t l e s  were r e je c t e d  by the  

r e t a i l e r s  as f r e q u e n t ly  as were the d i s t i n c t i v e l y  shaped 

b o t t l e s .
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Increased (o r  s ta n d a rd is e d )  acceptance o f  re tu rn e d  

b o t t l e s  by the  r e t a i l e r s  i s  a lso  r e q u i r e d .  The r e s u l t s  o f  

the  surveys i n  t h i s  study have i n d ic a t e d  t h a t  i f  r e t a i l e r s  

were to  accept more re tu rn ed  empty b o t t l e s ,  then t h i s  would 

ease th e  major d i f f i c u l t y  t h a t  i s  c u r r e n t l y  exper ienced by 

B r i t i s h  consumers in  r e t u r n in g  (o r  r a t h e r  a t te m p t in g  to  

r e t u r n )  t h e i r  b o t t l e s .

One p o s s ib le  method o f  a c h ie v in g  t h i s  would be 

through a v o lu n ta r y  agreement between the  government,  

b o t t l e r s / b r e w e r s  and the  r e t a i l e r s .  However, i f  such an 

agreement proved to  be i n f e a s i b l e  or  i n e f f e c t i v e  i n  p r a c t i c e ,  

then th e  use o f  e i t h e r  in c e n t i v e  or r e g u la t o r y  measures 

should be co ns idered .  One such i n c e n t i v e  measure i s  th e  use 

o f  a d i f f e r e n t i a l  depos it  system whereby, f o r  example, the  

r e t a i l e r s  pay to  the  b o t t l e r s  d e p o s i ts  o f  72p per  dozen o f  

f u l l  beverage b o t t l e s  and then re c e iv e  d e po s i ts  o f  96p per  

dozen o f  empty b o t t l e s  t h a t  they r e t u r n  to  the  b o t t l e r .  The 

r e t a i l e r  would thereby  re c e iv e  a ha nd l ing  premium, in  the

example above, o f  24p f o r  each dozen empty b o t t l e s  t h a t  he

accepts from the  consumers and r e tu r n s  to  the  b o t t l e r ,  who is  

thereby  saved from having to  buy more new b o t t l e s .  The idea  

o f  such a d i f f e r e n t i a l  depos it  system or ha nd l ing  charge was 

examined i n  an e a r l i e r  paper [F is h e r  ( 1 9 8 1 ) ]  which was

presented a t  a meeting o f  i n t e r n a t i o n a l  s c i e n t i s t s  and

e x p e r t s .  The e x p e r ts  a t  t h i s  meeting suggested t h a t  t h i s  

hand l ing  charge should be s e t  a t  the above f i g u r e  o f  24p. per 

dozen to  cover th e  r e t a i l e r ' s  a d d i t i o n a l  costs  o f  hand l ing  

the re tu rn e d  em pt ies ,  which were es t im ate d  to  be about 2 p . 

per  b o t t l e .
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Some consumers s a id  t h a t  they would r e t u r n  more 

b o t t l e s  i f  they rece ive d  a d iscount  on t h e i r  next  purchase as 

w e l l  as t h e i r  d e po s i t  r e fu n d .  T h e re fo re ,  t h i s  d i f f e r e n t i a l  

depo s i t  could perhaps be used by the  r e t a i l e r s  to  f in an c e  

such a d isco u nt  so t h a t ,  along w i th  th e  d e p o s i t  re fund  o f  

4- lOp p er  b o t t l e ,  the consumers a ls o  re c e iv e d  an a d d i t i o n a l  

discount  towards t h e i r  next  purchase o f  I p .  or  2 p . f o r  each 

re tu rn e d  b o t t l e .  Such an in c e n t i v e  measure might encourage  

more r e t a i l e r s  to  consider  the  p o s i t i v e  sa les  g e n e ra t io n  

b e n e f i t s  o f  performing the  ta s k  o f  hand l ing  th e  re tu rn e d  

e m p t ie s .

Peaker (1975)  re p o r ts  t h a t  a system o f  d i f f e r e n t i a l  

d e p o s i ts  and hand l ing  charges was implemented in  Vermont 

(USA). However, he a lso notes t h a t  t h i s  system in  Vermont 

was le s s  e f f e c t i v e  than th e  mandatory re fund r e g u la t i o n s  o f  

the Oregon B o t t l e  B i l l .  Under these r e g u l a t i o n s ,  r e t a i l e r s  

and d i s t r i b u t o r s  have to  re fund  the  d e p o s i t  on any carbonated  

beverage c o n ta in e r  i f  they s e l l  the  same k ind and s i z e  o f  

b o t t l e d  beverage.  Cawdell (1980 ,  p . 21) in  h is  m in o r i t y  

r e p o r t  to  th e  WMAC advocates t h a t  such r e g u la t o r y  measures 

should be adopted i n  th e  U.K. However, th e  m o n i to r ing  and 

enforcement o f  such r e g u la t i o n s  might p res e n t  problems.

The Trippage Improvement Working Group o f  the  Waste 

Management Advisory Counci l  a ls o  recognised and emphasised 

th e  im portance o f  secur ing  an in cre as ed  acceptance o f  

re tu rn e d  empties by r e t a i l e r s  and concluded (WMAC Appendix 

I X ,  p . 5) t h a t : -
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"The id e a  o f  a 'h a n d l in g  charge '  to  cover the  
r e t a i l e r s '  expenses does not seem a p p r o p r i a t e .  We assume 
t h a t  r e t a i l e r s  s tock  r e tu rn a b le s  because i t  a t t r a c t s  business  
-  products in  r e t u r n a b le s  are  f r e q u e n t ly  cheaper -  and t h a t  
the  margin which the  r e t a i l e r  a p p l ie s  covers h is  cost  in
handl ing  the  product in c lu d in g  the r e t u r n  o f  the  empty We
t h i n k  t h a t  any r e t a i l e r  s e l l i n g  products i n  r e t u r n a b le  
b o t t l e s  should be o b l ig e d  to  accept those he has s o ld .  We 
should l i k e  to  urge r e t a i l e r s ,  whenever p o s s ib le ,  to  take  
back a l l  b o t t l e s  o f  the  types s tocked ,  a l though i t  would be 
unreasonable to  o b l ig e  them to  accept b o t t l e s  o f  a type they  
do not h a n d le ."

The Working Group a ls o  suggested t h a t  the  b o t t l e r s  

should work c l o s e l y  w i th  the  r e t a i l e r s ,  e s p e c i a l l y  in  

r e l a t i o n  to  t h e i r  schedules f o r  c o l l e c t i n g  em pt ies ,  to  

a l l e v i a t e  th e  r e t a i l e r s '  problems connected w i th  the  h a nd l ing  

o f  the  re tu rn e d  em pt ies .  However, the  Waste Management 

Advisory Counci l  i n  th e  main t e x t  o f  t h e i r  r e p o r t  d id  not  

make any s p e c i f i c  recommendations concerning these proposals  

o f  th e  Tr ippage Improvement Working Group.

One o f  the above p o ss ib le  measures o f  a c h ie v in g  an 

in c re as ed  acceptance o f  re tu rn ed  b o t t l e s  by r e t a i l e r s  would 

be a more e f f e c t i v e  and e f f i c i e n t  method o f  in c re a s in g  the  

t r ip p a g e  and l i f e  o f  a r e t u r n a b le  b o t t l e  than f u r t h e r  

in c re ases  in  the  d e p o s i t  l e v e l s .  

l G . 4 . 3 ( v )  L i m i t a t i o n s  o f  the  surveys

These surveys have rev e a le d  some novel in fo r m a t io n  

on th e  two im p o rta n t  quest ions  examined i n  th e  prev ious  

s e c t io n .  N e v e r th e le s s ,  i t  should be noted t h a t  th e  

consumers' and r e t a i l e r s '  surveys ce n tred  upon j u s t  two areas  

o f  the  U .K .  ( L e i c e s t e r  and B la c k b u rn ) ,  a l though these  

consumers' surveys d id  cover the  fo u r  main d i f f e r e n t  types o f  

urban housing,  and th e  r e t a i l e r s  surveys d id  in c o r p o ra te  the
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main types o f  r e t a i l  o u t l e t s  which s e l l  b e e r ,  c id e r  and 

carbonated s o f t  d r in k s .  F u r th e r  fo l lo w -u p  surveys are  s t i l l  

i d e a l l y  re q u i re d  on the var ious  issues  t h a t  have been r a is e d  

in  t h i s  study i n  o rde r  to  v e r i f y  the r e s u l t s  o f  these  

i n e v i t a b l y  l i m i t e d  surveys .

10 .5  Conclusion

S ect ion  1 0 .2  o f  t h i s  ch ap te r  has demonstrated the  

importance o f  th e  r e t u r n a b le  b o t t l e ' s  t r ip p a g e  to  th e  c u r r e n t  

controversy  over r e tu r n a b le  vs .  n o n - r e t u r n a b le  beverage  

c o n ta in e rs .  From th e  c u r r e n t l y  a v a i l a b l e  da ta  presented  i n  

se c t io n  1 0 .3 ,  i t  appears t h a t  the  t r ip p a g e  r a t e s  i n  the U.K.  

beer and s o f t  d r in k s  markets have been d e c l i n i n g  i n  re c e n t  

years and t h a t  they are  lower  than the  t r ip p a g e  r a te s  

c u r r e n t l y  achieved i n  a l l  o th e r  c o u n t r i e s .

Sect ion  1 0 .4  then r e p o r t s  the  r e s u l t s  o f  surveys o f  

consumers',  r e t a i l e r s '  and b o t t l e r s '  a t t i t u d e s  and p r a c t ic e s  

concerning the  r e t u r n in g  o f  b o t t l e s .  The consumer surveys  

showed t h a t  th e  reasons f o r  th e  B r i t i s h  consumers' f a i l u r e  to  

r e tu r n  b o t t l e s  are  more complex than the  co n v e n t io n a l  

diagnosis  t h a t  'consumers j u s t  cannot be bothered to  r e t u r n  

the b o t t l e s ' .  The survey found t h a t  many o f  the  consumers, 

who d id  not r e t u r n  a ' r e t u r n a b l e '  b o t t l e ,  thought t h a t  t h i s  

b o t t l e  was a ' n o n - r e t u r n a b l e '  and over a t h i r d  o f  these  

consumers sa id  t h a t  they had exper ienced  d i f f i c u l t i e s  in  

a t te m p t in g  to  r e t u r n  b o t t l e s .  The major cause o f  these  

d i f f i c u l t i e s  a re  the  problems encountered i n  lo c a t i n g  a 

r e t a i l e r  who would accept t h e i r  ' r e t u r n a b l e '  b o t t l e .  Many 

consumers s a id  t h a t  a r e t a i l e r  had re fu sed  to  accept a
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r e t u r n a b le  b o t t l e  they had taken to  a shop. This f in d in g  was 

s u b s t a n t ia te d  by the r e s u l t s  o f  a b o t t l e  r e t u r n in g  e x e rc is e  

i n  which; on average ,  the  r e t a i l e r  r e j e c t e d  5 - 6  out o f  each 

set  o f  8 randomly s e lec ted  r e tu r n a b le  b o t t l e s  t h a t  were taken  

to  24 shops i n  the  survey a re a s .  The q u e s t io n n a i r e  survey o f  

r e t a i l e r s  a ls o  showed t h a t  most r e t a i l e r s  s t i p u l a t e  c e r t a i n  

r e s t r i c t i o n s  on the  types o f  b o t t l e s  they  w i l l  accept so as 

to reduce th e  number o f  re tu rn e d  b o t t l e s  (and t h e i r  

concomitant problems) t h a t  they have to  hand le .

F u r th e r  increases  in  depo s i ts  above t h e i r  c u r r e n t  

l e v e l s  could  not be expected to  have much e f f e c t  on t r ip p a g e  

ra te s  s in c e  a t  p resent  most consumers e i t h e r  do not know what 

the  d e p o s i t  l e v e l  i s  or  t h in k  t h a t  i t  i s  le s s  than i t s  a c t u a l  

l e v e l  now. A more e f f e c t i v e  method o f  r a i s i n g  the t r ip p a g e  

o f  r e t u r n a b le  b o t t l e s  would be to  make i t  e a s i e r  fo r  

consumers to  r e t u r n  these b o t t l e s .  Th is  would probably  be 

best accomplished by g iv in g  the  consumer some more 

in fo r m a t io n  on the b o t t l e ' s  l a b e l  and a t  the  r e t a i l  o u t l e t s  

t h a t  th e  b o t t l e  i s  a r e t u r n a b le  w i th  a d e p o s i t  on i t ,  and by 

a c h ie v in g  a g r e a te r  acceptance o f  re tu rn e d  empty b o t t l e s  by 

the  r e t a i l e r s .
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CHAPTER 11

CONCLUSIONS

11 .1  The t h e o r e t i c a l  foundat ions  o f  the t h e s is

Chapter 2 demonstrates t h a t  the quest ion  o f  whether  

the government should cons ider  in t e r v e n in g  on an 

en v ironm enta l  issue depends upon the  e x is te n c e  o f  any market  

im p e r f e c t io n s ,  such as the e x is te n c e  o f  any s i g n i f i c a n t  

e x t e r n a l i t i e s ,  the consumption o f  f i n i t e  resources which are  

considered  to  be i n c o r r e c t l y  p r ic e d  under the c u r r e n t  market  

mechanism and an absence o f  consumer s o v e r e ig n ty .  However,  

government i n t e r v e n t i o n  to  reduce these im p e r fe c t io n s  could  

have an adverse economic impact on in d u s t r y  and consumers.  

T h e r e fo re ,  in  order  to determine whether the  government 

should in te r v e n e  and, i f  so, by which p o l i c y  measure, i t  i s  

e s s e n t i a l  to  make a comparat ive assessment o f  the  

env ironm e nta l  b e n e f i t s  (as represen ted  by re d u c t io n s  in  the  

l e v e l s  o f  the e x t e r n a l i t i e s  and the o th e r  market  

im p e r f e c t io n s )  and any economic impacts a r i s i n g  from a l l  the  

a l t e r n a t i v e  p o l ic y  measures.

I t  i s  e v id e n t  t h a t  an e v a lu a t io n  o f  the  

en v ironm enta l  impacts i s  im po r tan t  s ince  t h i s  a ids  the  

d e te r m in a t io n  o f  the d e s i r a b i l i t y  and degree o f  any 

government a c t io n .

Chapter 3 i d e n t i f i e s  the o b j e c t i v e  o f  v a lu in g  

e n v ironm enta l  impacts as p ro v id in g  in f o r m a t io n  t h a t  w i l l  

a s s i s t  the po l ic y -m a ke rs  to  a s c e r ta in  the  importance t h a t  

s o c ie t y  p laces on the env ironm enta l  impacts under
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r e v i e w .  I t  i s  a p p a re n t  t h a t  th e  v a r i o u s  approaches  to w a rds  

t h e  a ch ievem e n t  o f  t h i s  o b j e c t i v e  have c o n c e p t u a l  and 

p r a c t i c a l  l i m i t a t i o n s .  I t  i s  de m o n s t ra te d  t h a t  th e  p o l i t i c a l  

a pp ro ach  may n o t  be adequa te  f o r  t h e  assessment o f  complex 

i s s u e s .  Thus i t  has become n e c essa ry  t o  p r o v i d e  th e  

p o l i t i c a l  d e c i s io n - m a k e r s  w i t h  some more s u b s t a n t i v e  

i n f o r m a t i o n  on these  i s s u e s .  Three q u a n t i t a t i v e  methods o f  

p r o v i d i n g  t h i s  i n f o r m a t i o n  a re  exam ined:  p h y s i c a l  im p a c t

s t u d i e s ;  economic e v a l u a t i o n s ,  such as C o s t - B e n e f i t  A n a l y s i s  

(CBA);  and s o p h i s t i c a t e d  w e i g h t i n g  p r o c e d u re s ,  such as 

con co rdance  a n a l y s i s .

The p h y s i c a l  im p a c t  s t u d i e s  can p r o v i d e  v a l u a b l e ,  

f u n d a m e n ta l  d a ta  and i n f o r m a t i o n  on th e  p h y s i c a l  im p a c ts  

i n v o l v e d  . However, t h i s  t e c h n iq u e  can le a d  t o  th e  

p r e s e n t a t i o n  o f  a complex mass o f  d a ta  wh ich  can c o n fu s e  

r a t h e r  tha n  a id  th e  d e c i s i o n - m a k e r s ,  who d e s i r e  t h a t  th e  raw 

b a s i c  d a ta  s h o u ld  be f i l t e r e d  and p re s e n te d  i n  a m e a n in g fu l  

f o r m .  In  p a r t i c u l a r ,  th e  p h y s i c a l  im p a c t  s t u d i e s ,  on t h e i r  

own, do n o t  p r o v i d e  any g u idan ce  on th e  s i g n i f i c a n c e  o f  

d i v e r s e  im p a c ts  t h a t  a re  p r e s e n te d  i n  d i f f e r e n t  u n i t s  o f  

measurement.  T h is  p r e s e n t s  an i m p o r t a n t  'A p p le s  vs O ranges '  

v a l u a t i o n  and com par ison  p ro b le m .

As s t r i c t l y  d e f i n e d ,  CBA a t t e m p ts  t o  v a lu e  a l l  t h e  

im p a c t s  i n  te rm s o f  a common u n i t  -  money. An im p o r t a n t  

b e n e f i t  o f  such economic v a l u a t i o n  t e c h n iq u e s  i s  t h a t  t h i s  

use o f  a commensurable u n i t  f a c i l i t a t e s  th e  a g g r e g a t i o n  and 

c o m p a r iso n  o f  d i v e r s e  e n v i r o n m e n t a l  and economic  im p a c t s .  

However,  t h e r e  a re  c o n s i d e r a b l e  d i f f i c u l t i e s  and p r a c t i c a l
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c o n s t r a i n t s  c o n c e r n in g  th e  d e t e r m i n a t i o n  o f  m one ta ry  

v a l u a t i o n s  f o r  c e r t a i n  i n t a n g i b l e  im p a c ts  w h ich  may 

n e v e r t h e l e s s  s t i l l  be i m p o r t a n t  and s h o u ld  be a p p r o p r i a t e l y  

ta k e n  i n t o  a c c o u n t  i n  th e  f i n a l  d e c i s i o n .  Thus th e  p u b l i c  

and t h e  d e c i s io n - m a k e r s  a re  c r i t i c a l  o f  t h e  m one ta ry  w e ig h t s  

a s s ig n e d  t o  such im p a c ts  and d i s t r u s t  t h e  s im p le  moneta ry  

c o n c l u s i o n s  g e n e r a te d  by a s t r i c t l y  d e f i n e d  C o s t - B e n e f i t  

A n a l y s i s .

S i g n i f i c a n t  p r a c t i c a l  p rob le m s  a re  l i k e l y  t o  be 

e n c o u n te re d  i n  th e  p e r fo rm a n c e  o f  s o p h i s t i c a t e d  w e i g h t i n g  

p r o c e d u r e s ,  such as con co rd ance  a n a l y s i s .  M o reo ve r ,  i t  i s  

d o u b t f u l  w he the r  t h e  d e c i s io n - m a k e r s  w ou ld  be a b le  o r  w i l l i n g  

t o  comprehend th e s e  complex t e c h n iq u e s  and th e  ( s u b j e c t i v e )  

v a lu e  judgem ents  and a ssu m p t io n s  i n v o l v e d  i n  th e  

c o m p u t a t i o n s .  C o n s q u e n t l y ,  t h e  p u b l i c  and th e  

d e c i s i o n - m a k e r s  a re  l i k e l y  t o  be even more d i s t r u s t f u l  o f  th e  

q u a n t i t a t i v e  c o n c l u s i o n s  g e n e ra te d  by th e s e  t e c h n i q u e s .

On th e  b a s i s  o f  t h e  i d e a l  o b j e c t i v e  and th e  

p r a c t i c a l  p rob lem s o f  a c h i e v i n g  i t ,  c h a p t e r  3 th e n  d e v e lo p s  a 

' b e s t  p r a c t i c a b l e '  approach  t o  t h e  assessment  o f  an 

e n v i r o n m e n t a l  i s s u e .  T h is  draws on t h e  b e n e f i c i a l  a s p e c ts  o f  

t h e  v a r i o u s  a l t e r n a t i v e  a p p ro a ch e s ,  w h i l e  t a k i n g  i n t o  a c c o u n t  

t h e i r  d i s a d v a n ta g e s .  T h is  ' b e s t  p r a c t i c a b l e '  app roach  

c o m p r is e s  a s e q u e n t i a l  p r o c e d u re  wh ich  i n v o l v e s  th e  f o l l o w i n g  

s t a g e s : -
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s ta g e  I ; -  I d e n t i f i c a t i o n  o f  th e  p h y s i c a l  s i z e  o f  th e
e n v i r o n m e n t a l  im p a c ts .  Where no q u a n t i f i a b l e  
s t a t i s t i c s  can be o b t a i n e d ,  a s u rv e y  o f  th e  
o p i n i o n s  o f  e x p e r t s  and o f f i c i a l  b o d ie s  s h o u ld  be 
used t o  g i v e  an i n d i c a t i o n  o f  th e  o r d e r  o f  

m agn i tude  o f  th e  p h y s i c a l  im p a c ts  o f  th e  
e n v i r o n m e n t a l  p o l l u t a n t s .

S tage I I : -  Assessment o f  th e  s i g n i f i c a n c e  o f  th e  p h y s i c a l  

im p a c t s .  T h is  e n t a i l s  two s t e p s : -
( i )  F i r s t ,  a r e v ie w  o f  t h e  o p i n i o n s  o f  e x p e r t s  

and a u t h o r i t a t i v e  b o d ie s  on th e  s i g n i f i c a n c e  

o f  th e  e n v i r o n m e n t a l  im p a c t s ;
( i i )  t h e n ,  i f  i t  i s  c o n s id e r e d  w o r t h w h i l e  and 

f e a s i b l e ,  a d e t a i l e d  economic  e v a l u a t i o n  o f  
th e s e  im p a c t s .

The e x t e n t  t o  w h ich  th e s e  s e q u e n t i a l  s ta g e s  s h o u ld  

be p e r fo rm e d  depends upon th e  r e l a t i v e  b e n e f i t s  and c o s t s  o f  

p r o v i d i n g  a d d i t i o n a l  i n f o r m a t i o n  i n  each p a r t i c u l a r  case .

T h is  i s  d e te rm in e d  by t h e  c u r r e n t  a v a i l a b i l i t y  o f  d a t a ,  th e  

ease o r  d i f f i c u l t y  o f  a c q u i r i n g  a d d i t i o n a l  i n f o r m a t i o n ,  and 

t h e  im p o r ta n c e  t h a t  i s  a t t a c h e d  t o  t h e  a c q u i s i t i o n  o f  t h i s  

i n f o r m a t i o n .

T h is  ' b e s t  p r a c t i c a b l e '  app roach  e n t a i l s  th e  

a d o p t i o n  o f  a b road i n t e r p r e t a t i o n  o f  C o s t - B e n e f i t  A n a l y s i s ,  

u nder  wh ich  economic v a l u a t i o n s  a re  made f o r  as many o f  t h e  

im p a c ts  as p o s s i b l e .  N e v e r t h e le s s ,  i t  i s  acknow ledged t h a t  

i n  most cases t h e r e  w i l l  rem a in  c e r t a i n  im p a c ts  f o r  w h ich  an 

economic  e v a l u a t i o n  c a n n o t  be p e r fo r m e d .  P h y s i c a l  d a ta  

s h o u ld  be r e p o r t e d ,  supp lem en ted  by r e l e v a n t  q u a l i t a t i v e  

i n f o r m a t i o n  c o n c e r n in g  th e  n a t u r e  and s i g n i f i c a n c e  o f  th e s e  

u n q u a n t i f i a b l e  im p a c ts  so t h a t  th e y  can be a p p r o p r i a t e l y

assessed  by th e  r e l e v a n t  d e c i s io n - m a k e r s .  I n  a d d i t i o n ,  an
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i n d i c a t i o n  o f  th e  s i g n i f i c a n c e  o f  the se  im p a c ts  c o u ld  be 

g i v e n  by t h e  p r o v i s i o n  o f  a p p ro x im a te  ' b a l l - p a r k '  m one ta ry  

e s t i m a t e s ,  where t h i s  i s  p o s s i b l e .

I t  i s  acknowledged t h a t  t h i s  ' b e s t  p r a c t i c a b l e '  

app roach  s t i l l  has some l i m i t a t i o n s .  N e v e r t h e le s s ,  c h a p te r  3 

d e m o n s t ra te s  t h a t  th e  a l t e r n a t i v e  approaches  a re  a l l  s u b j e c t  

t o  m a jo r  l i m i t a t i o n s ,  some o f  wh ich  a r i s e  from th e  p r a c t i c a l  

c o n s t r a i n t s  s u r r o u n d in g  th e  a c q u i s i t i o n  o f  th e  d a ta  r e q u i r e d  

f o r  an e v a l u a t i o n  o f  e n v i r o n m e n t a l  im p a c t s .  I n  t h i s  r e s p e c t ,  

t h e  ' b e s t - p r a c t i c a b l e '  approach can y i e l d  f u r t h e r  b e n e f i t s  by 

h i g h l i g h t i n g  tho se  a reas where th e  l a c k  o f  da ta  i s  

p a r t i c u l a r l y  s i g n i f i c a n t  and hence where more r e s e a r c h  i s  

needed t o  o b t a i n  th e  i n f o r m a t i o n  r e q u i r e d  t o  e v a lu a t e  th e  

im p a c ts  i n  th e s e  a r e a s .

1 1 .2  A p p l i c a t i o n  o f  th e  g e n e r a l  c o n c e p t u a l  f ram ework  to
th e  beverage c o n t a i n e r  i s s u e T

On th e  b a s is  o f  th e  t h e o r e t i c a l  f o u n d a t i o n s  o f  

P a r t  I I ,  c h a p t e r  4 d e v e lo p s  a f ramework  f o r  a s o c i a l  

a p p r a i s a l  o f  th e  beverage c o n t a i n e r  i s s u e .  T h is  i d e n t i f i e s  

t h r e e  m a jo r  c r i t e r i a  f o r  th e  government  t o  c o n s id e r  

i n t e r v e n t i o n  i n  th e  m arke t  f o r  packaged p a c k a g e s : -

-  t h e  e x i s t e n c e  o f  i m p e r f e c t  i n f o r m a t i o n  and a l a c k  

o f  consumer s o v e r e i g n t y  i n  th e  m arke t  f o r  packaged 

beverages  ;

-  th e  beverage c o n t a i n e r  s y s te m s '  c o n su m p t ion  o f  

f i n i t e  r e s o u r c e s ,  such as e n e rg y ,  wh ich  a re  

c o n s id e r e d  t o  be i n c o r r e c t l y  p r i c e d  under  th e  

c u r r e n t  m a rke t  mechanism;
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-  th e  e x i s t e n c e  o f  any s i g n i f i c a n t  e x t e r n a l  c o s t s .

T h is  i n c l u d e s  f i v e  a reas

( i )  th e  d i s p o s a l  o f  beve rage  c o n t a i n e r s  i n
d o m e s t ic  w as te ;

( i i )  th e  l i t t e r i n g  o f  beve rage  c o n t a i n e r s ;
( i i i )  a i r  and w a te r  p o l l u t i o n  e m is s io n s  and

s o l i d  waste g e n e r a te d  a t  t h e  p ro ce ss  
s ta g e s  i n v o l v e d  i n  t h e  beverage  c o n t a i n e r  
sys tems ;

( i v )  p u b l i c  h e a l t h  and h y g ie n e  im p a c ts  a r i s i n g  

f rom th e  p resence  o f  any c o n ta m in a n ts  i n  
th e  packaged be verage  and f rom th e  s t o r a g e  

o f  th e  beverage  c o n t a i n e r s  ( e s p e c i a l l y  

empty r e t u r n a b l e s )  a t  t h e  r e t a i l  o u t l e t s ;
( v )  th e  e n v i r o n m e n t a l  im p a c ts  r e s u l t i n g  f rom

th e  t r a n s p o r t a t i o n  between th e  p ro c e s s  

s ta g e s  o f  t h e  beve rage  c o n t a i n e r  sys tem s ;  
i n  p a r t i c u l a r ,  t h e  u rban  t r a f f i c  
c o n g e s t io n  caused by th e  d i s t r i b u t i o n  o f  
t h e  beve rage  c o n t a i n e r s  t o  th e  r e t a i l  
o u t l e t s .

C ha p te r  4 the n  i l l u s t r a t e s  how th e  ' b e s t  

p r a c t i c a b l e '  approach  has been f o l l o w e d  i n  th e  d e t e r m i n a t i o n  

o f  t h e  m e th o d o lo g ie s  a p p l i e d  i n  t h i s  t h e s i s  f o r  th e  

e v a l u a t i o n  o f  th e s e  e x t e r n a l  c o s t s .  T h is  h i g h l i g h t s  th e  

e x t e n t  t o  wh ich  th e  s e q u e n t i a l  s ta g e s  have been u n d e r ta k e n  

f o r  t h e  d i f f e r e n t  e x t e r n a l  im p a c ts  i n  t h e s e  a r e a s .  In  

a d d i t i o n .  C ha p te r  4 i d e n t i f i e s  p o s s i b l e  ' b e s t  a v a i l a b l e '  

m e th o d o lo g ie s  t h a t  c o u ld  be adop ted  i f  a more d e t a i l e d  

economic  e v a l u a t i o n  o f  t h e s e  im p a c ts  s h o u ld  be r e q u i r e d .

C ha p te r  4 a l s o  d e m o n s t ra te s  t h a t  th e  s e l e c t i o n  o f  

t h e  optimum p o l i c y  f o r  beverage  c o n t a i n e r s  n e c e s s i t a t e s  an 

e v a l u a t i o n  o f  th e  e n v i r o n m e n t a l  and econom ic  im p a c ts  o f  a l l
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the  m a jo r  p o l i c y  o p t i o n s  i n  com par iso n  w i t h  th e  base l i n e  'NO 

ACTION' s i t u a t i o n .  The e n v i r o n m e n t a l  im p a c ts  a re  r e p r e s e n te d  

by changes i n  the  e x t e r n a l  c o s t s  o f  beverage c o n t a i n e r s  and 

changes i n  th e  beverage c o n t a i n e r  s y s te m s '  co n su m p t ion  o f  

i n c o r r e c t l y  p r i c e d  f i n i t e  r e s o u r c e s ,  such as e n e rg y .  The 

economic  im p a c ts  w i l l  p r i n c i p a l l y  be r e f l e c t e d  i n  changes i n  

th e  t o t a l  i n t e r n a l  c o s ts  o f  packaged b e ve ra g e s ,  a l t h o u g h  i t  

may a l s o  be ne cessa ry  t o  g i v e  a d d i t i o n a l  c o n s i d e r a t i o n  t o  

p a r t i c u l a r  f a c t o r s  such as th e  p o l i c i e s '  im p a c ts  on 

employment l e v e l s ,  c a p i t a l  i n v e s tm e n ts  and consumer 

( i n ) c o n v e n ie n c e  and c h o i c e .  I t  i s  e v i d e n t  t h a t  bo th  the  

m a rk e t  sha re s  o f  th e  a l t e r n a t i v e  beve rage  c o n t a i n e r s  and th e  

number o f  t im e s  a r e t u r n a b l e  b o t t l e  i s  used f o r  d e l i v e r i n g  

be ve ra ges  -  o r  i t s  t r i p p a g e  -  w i l l  p l a y  an i m p o r t a n t  p a r t  i n  

d e t e r m i n i n g  th e  l e v e l  o f  th e  i n t e r n a l  and e x t e r n a l  c o s t s  o f  

be ve ra ge  c o n t a i n e r s .  T h e r e f o r e ,  i n  th e  f o r m u l a t i o n  o f  th e  

optimum beverage c o n t a i n e r  p o l i c y ,  i m p o r t a n t  c o n s i d e r a t i o n  

s h o u ld  be g i v e n  t o  th e s e  two f a c t o r s  t h a t  a p o l i c y  measure 

can a l t e r .

1 1 .3  The e m p i r i c a l  a n a l y s i s  o f  th e  e x t e r n a l  c o s t s  o f  
c a rb o n a te d  beverage c o n t a i n e r s

1 1 . 3 . 1  The ' e x t e r n a l '  n a tu r e  o f  th e  m a jo r  e x t e r n a l i t i e s  
r e l a t i n g  t o  beverage  c o n t a i n e r s

C ha p te rs  5 and 6 d e m o n s t ra te  t h a t  th e  e x t e r n a l  c o s t s  

c r e a t e d  by s o l i d  waste  and l i t t e r  i n c l u d e  bo th  th e  f i n a n c i a l  

c o s t s  i n c u r r e d  by the  a u t h o r i t i e s  f o r  th e  management o f  s o l i d  

was te  and th e  c o n t r o l  o f  l i t t e r ,  as w e l l  as th e  e n v i r o n m e n t a l  

im p a c ts  o f  th e  a u t h o r i t i e s '  waste  management te c h n iq u e s  and 

t h e  a e s t h e t i c  im p a c ts  o f  t h e  r e s i d u a l  d i s c a r d e d  l i t t e r  t h a t
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i s  n o t  ( im m e d ia t e l y )  c o l l e c t e d .  S i m i l a r l y ,  the  c o s t s

i n c u r r e d  by E n v i ro n m e n ta l  H e a l th  O f f i c e r s  f o r  i n v e s t i g a t i o n s

i n t o  c o m p la i n t s  c o n c e rn in g  the  p resence  o f  c o n ta m in a n ts  i n  a

packaged beverage  a l s o  c o n s t i t u t e  e x t e r n a l  c o s t s .

1 1 . 3 . 2  The o v e r a l l  l e v e l  o f  th e  m a jo r  e x t e r n a l i t i e s  
r e l a t i n g  t o  beverage  c o n t a i n e r s

1 1 . 3 . 2 ( i )  The e x t e r n a l  c o s t s  o f  d o m e s t ic  s o l i d  waste

The a u t h o r i t i e s '  f i n a n c i a l  c o s t s  o f  c o l l e c t i n g  and

d i s p o s i n g  o f  th e  d o m es t ic  and co m m e rc ia l  waste g e n e ra te d

a n n u a l l y  i n  t h e  U .K .  amounted t o  a b ou t  £393m. p e r  annum i n

1977-78 (1977 p r i c e s ) .  These c o s t s  o f  s o l i d  waste

management, a lo n g  w i t h  th e  volume o f  s o l i d  waste g e n e r a te d ,

have been i n c r e a s i n g  r a p i d l y  i n  r e c e n t  y e a r s ,  and i t  i s

p r e d i c t e d  t h a t  th e s e  t r e n d s  w i l l  c o n t i n u e  i n  th e  f u t u r e .

There i s  i n c r e a s i n g  p u b l i c  conce rn  ov e r  the  e n v i r o n m e n t a l

im p a c ts  o f  waste d i s p o s a l .  Many waste d i s p o s a l  a u t h o r i t i e s

( e s p e c i a l l y  i n  the  m a jo r  m e t r o p o l i t a n  a re a s )  fa c e  seve re

d i f f i c u l t i e s  c o n c e rn in g  th e  l o c a t i o n  o f  waste  d i s p o s a l  s i t e s .

1 1 . 3 . 2 ( i i )  The e x t e r n a l  c o s t s  o f  l i t t e r

C ha p te r  6 h i g h l i g h t s  th e  c u r r e n t  l a c k  o f

com pre h en s ive  da ta  on th e  f i n a n c i a l  c o s t s  i n c u r r e d  f o r  the

c o n t r o l  o f  l i t t e r .  The a v a i l a b l e  i n f o r m a t i o n  s u g g e s ts  t h a t

th e  t o t a l  c o s t s  o f  c o n t r o l l i n g  and c o l l e c t i n g  l i t t e r  were

a p p r & x im a t e l y  £113m. pe r  annum i n  1977-78 (1977 p r i c e s ) .  The

' l i t t e r '  c o l l e c t e d  by th e  a u t h o r i t i e s  i n c l u d e s  some n a t u r a l

l i t t e r  ( e . g . ,  s t i c k s ,  l e a v e s ,  e t c . )  as w e l l  as 'man-made'

l i t t e r  ( i . e . ,  l i t t e r  d i s c a r d e d  by humans o r  r e s u l t i n g  from

human a c t i v i t y ) .  For th e  pu rposes  o f  t h i s  s t u d y ,  th e  s o c i a l

c o s t s  c r e a t e d  by 'man-made'  l i t t e r  i s  th e  more r e l e v a n t
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s t a t i s t i c .  However, th e  c u r r e n t  l a c k  o f  d a ta  i s  p a r t i c u l a r l y

s i g n i f i c a n t  i n  r e l a t i o n  t o  th e  f i n a n c i a l  c o s t s  o f  c o n t r o l l i n g

'man-made' l i t t e r .  I t  i s  e s t im a t e d  t h a t  th e  c o s t s

a t t r i b u t a b l e  t o  th e  c o n t r o l  o f  'man-made' l i t t e r  were o f  th e

o r d e r  o f  £50m. per annum i n  1977-78 (1977 p r i c e s ) .  T h is

e s t i m a t e  was d e r i v e d  on th e  b a s i s  o f  t h e  o p i n i o n  o f  j u s t  one

l o c a l  a u t h o r i t y  and thu s  can o n l y  r e p r e s e n t  a b e s t  a v a i l a b l e

' g u e s s t i m a t e ' .  The a u t h o r i t i e s  engaged i n  l i t t e r  c o n t r o l

c o n s id e r  t h a t  th e  c o s t s  o f  c o n t r o l l i n g  l i t t e r  ( e s p e c i a l l y

man-made l i t t e r )  have been r i s i n g  i n  r e c e n t  y e a r s .  I t

appears  t h a t  t h e r e  i s  i n c r e a s i n g  p u b l i c  con ce rn  ove r  th e

a e s t h e t i c  im p a c ts  o f  'man-made' l i t t e r .

Thus c h a p te r s  5 and 6 h i g h l i g h t  th e  con ce rn  ove r

th e  i n c r e a s i n g  s o c i a l  c o s t s  c r e a t e d  by th e  r i s i n g  q u a n t i t i e s

o f  l i t t e r  and s o l i d  w as te .  T h is  con ce rn  has prompted a

number o f  o t h e r  c o u n t r i e s '  gove rnm en ts  t o  im p lem en t  p o l i c i e s

a f f e c t i n g  beverage c o n t a i n e r s .  The l a t t e r  a re  c o n s id e r e d  to

be an i d e n t i f i a b l e  p r o d u c t  c a t e g o r y  i n  wh ich  th e  r e c e n t  t r e n d

f rom r e t u r n a b l e s  t o  n o n - r e t u r n a b l e s  has c o n t r i b u t e d  t o  the

r i s e  i n  t h e  q u a n t i t i e s  o f  l i t t e r  and s o l i d  w as te .

1 1 . 3 . 3  The e x t e r n a l  c o s t s  o f  c a rb o n a te d  beverage 
c o n t a i n e r s

1 1 . 3 . 3 ( 1 )  The c o n t r i b u t i o n  o f  c a r b o n a te d  beverage c o n t a i n e r s  
t o  th e  o v e r a l l  l e v e l  o f  e x t e r n a l  c o s t s  f o r  each 
area

S o l i d  waste

A na lyse s  o f  th e  c o m p o s i t i o n  o f  a lm o s t  100 tonne s  

o f  w as te  f rom more th a n  9 ,100  h o u s e h o ld s ,  a lo n g  w i t h  some 

m a t e r i a l s  b a lance  c a l c u l a t i o n s ,  have r e v e a le d  t h a t  c a rb o n a te d
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beverage c o n t a i n e r s  c o n s t i t u t e  abou t  3 - 3 , 5  per  c e n t  o f  th e  

t o t a l  w e ig h t  and abou t  2 pe r  c e n t  o f  th e  t o t a l  volume o f  

d o m e s t ic  w as te .

L i t t e r

A r e v ie w  o f  f o u r  l i t t e r  c o m p o s i t i o n  s u rv e y s  shows 

t h a t  t h e s e  s u r v e y s  do u s e f u l l y  complement each o t h e r ,  s i n c e  

two o f  th e  s u rv e y s  have a l a r g e r  and more r e p r e s e n t a t i v e  da ta  

base ,  w h i l e  t h e  o t h e r  two s u rv e y s  have a n a ly s e d  more 

t h o r o u g h l y  th e  l i t t e r  f rom s p e c i f i c  l o c a t i o n s .  The s u rv e y s  

i n d i c a t e  t h a t  c a rb o n a te d  beverage  c o n t a i n e r s  c o n s t i t u t e  ab ou t  

27 p e r  c e n t  o f  the  t o t a l  volume and 29 pe r  c e n t  o f  the  t o t a l  

w e ig h t  o f  l i t t e r e d  m a t e r i a l  and a b o u t  11 pe r  c e n t  o f  th e  

t o t a l  number o f  l i t t e r e d  i t e m s .  I t  i s  c o n s id e r e d  t h a t  the se  

s u r v e y s  g i v e  a f a i r l y  r e l i a b l e  p h y s i c a l  i n d i c a t o r  o f  th e  

c a r b o n a te d  beverage c o n t a i n e r  component o f  'man-made' l i t t e r ,  

b u t  t h a t  t h e y  m ig h t  o v e r e s t im a t e  t h e  s i z e  o f  th e  c a r b o n a te d  

beverage  c o n t a i n e r  component o f  t o t a l  (man-made p lu s  n a t u r a l )  

l i t t e r .  The u n i t  c o u n t  measure o f  l i t t e r e d  i te m s  p r o b a b l y  

g i v e s  a b e t t e r  i n d i c a t o r  f o r  th e  f i n a n c i a l  c o s t s  o f  

c o l l e c t i n g  l i t t e r ,  w h i l e  th e  volume measure r e f l e c t s  b e t t e r  

th e  a e s t h e t i c  im pa c ts  o f  l i t t e r .  However,  i n  a d d i t i o n  to  

th e s e  p h y s i c a l  s t a t i s t i c s ,  i t  i s  a l s o  n e c e s s a ry  t o  ta k e  i n t o  

a c c o u n t  th e  concern  t h a t  has been e x p re sse d  ove r  th e  v i s u a l  

im p a c ts  o f  b r i g h t  cans and i n j u r i e s  from b roken  g l a s s .  I t  i s  

a p p a re n t  from p u b l i c  o p i n i o n  s u rv e y s  and s ta te m e n ts  by 

a u t h o r i t i e s  engaged i n  l i t t e r  c o n t r o l  t h a t  c a rb o n a te d  

beverage  c o n t a i n e r s  a re  re g a rd e d  as making a m a jo r  

c o n t r i b u t i o n  t o  th e  a e s t h e t i c  im p a c ts  c r e a t e d  by man-made 

l i t t e r .
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A ir  and water p o l l u t i o n  emissions

No q u a n t i t a t i v e  d a ta  a re  a v a i l a b l e  on t h i s  a s p e c t .  

N e v e r t h e l e s s ,  i t  i s  c o n s id e r e d  t h a t  th e  p o l l u t i o n  from th e  

be ve rage  c o n t a i n e r  sys tems does n o t  r e p r e s e n t  a s i g n i f i c a n t  

p o r t i o n  o f  th e  t o t a l  n a t i o n a l  p o l l u t i o n  l o a d .

P u b l i c  h e a l t h  and h y g ie n e

C o m p la in ts  about  beer  and s o f t  d r i n k s  c o n t a i n e r s  

r e p r e s e n t e d  a b o u t  0 . 0 3 - 0 . 4  pe r  c e n t  o f  th e  t o t a l  cases o f  

foo d  c o n t a m in a t i o n  i n v e s t i g a t e d  by two l o c a l  E n v i ro n m e n ta l  

H e a l t h  D ep a r tm e n ts .

Urban t r a f f i c  c o n g e s t io n

Beer and s o f t  d r i n k s  d e l i v e r i e s  c o n s t i t u t e  ab ou t

0 . 5  pe r  c e n t  o f  t o t a l  goods d e l i v e r i e s  i n  u rban a r e a s .

Beverage l o r r i e s  do a p p a r e n t l y  cause some c o n g e s t io n

i n c i d e n t s .  However, no s y s t e m a t i c  s t a t i s t i c s  were a v a i l a b l e

t o  e n a b le  d e t e r m i n a t i o n  o f  th e  s i z e  o f  th e  beverage

c o n t a i n e r s '  c o n t r i b u t i o n  t o  t o t a l  u rban  c o n g e s t i o n .

1 1 . 3 . 3 ( i i )  P h y s i c a l  measures o f  th e  e n v i r o n m e n t a l  im p a c ts  
g e n e ra te d  by c a rb o n a te d  beverage c o n t a i n e r s

Ta b le  1 1 .1  p r e s e n ts  e s t im a t e s  o f  th e  q u a n t i t i e s  o f  

c a r b o n a te d  beverage c o n t a i n e r s  i n  d o m e s t ic  waste  i n  th e  U.K . 

i n  1977 and 1982. The f i g u r e s  shown i n  Tab le  11 .1  f o r  

i n d u s t r i a l  s o l i d  wastes and a i r  and w a te r  p o l l u t i o n  e m is s io n s  

have been d e r i v e d  by a d j u s t i n g  th e  d a ta  i n  an EPA s tu d y  

[US EPA ( 1 9 7 4 ) ]  t o  a l l o w  f o r  th e  m a jo r  d i f f e r e n c e s  between 

th e  c o n t a i n e r  systems a n a ly s e d  i n  th e  EPA s tu d y  and th e  

p o s i t i o n  i n  th e  U.K.
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1 1 . 3 . 3 ( 1 1 1 )  E v a l u a t i o n  o f  th e  e x t e r n a l  c o s t s  o f  c a rb o n a te d  
beverage  c o n t a i n e r s

C h a p te rs  4 and 5 h i g h l i g h t  t h a t  t h e r e  i s  some 

u n c e r t a i n t y  a b ou t  w he the r  th e  ave rage  o r  th e  m a r g in a l  c o s t  o f  

c o n t r o l l i n g  e x t e r n a l i t i e s  ( e . g . ,  waste  management) i s  th e  

a p p r o p r i a t e  measure t o  be used i n  an e v a l u a t i o n  o f  th e  

e x t e r n a l  c o s t s  o f  beverage c o n t a i n e r s .  C o n s e q u e n t l y ,  an 

a t t e m p t  has been made i n  t h i s  t h e s i s  t o  p e r fo r m  th e  

e v a l u a t i o n  on the  b a s is  o f  b o th  t h e  average and th e  m a r g in a l  

c o s t  measures .

L i t t l e  q u a n t i t a t i v e  da ta  i s  c u r r e n t l y  a v a i l a b l e  on 

th e  'm a r g i n a l *  c o s t s  o f  waste management and i t  was o n l y  

p o s s i b l e  t o  r e p o r t  some q u a l i t a t i v e  i n f o r m a t i o n  and o p in i o n s  

on t h i s  i m p o r t a n t  s u b j e c t  i n  c h a p t e r  5. I t  i s  g e n e r a l l y  

c o n s id e r e d  t h a t  th e  m a r g in a l  c o s t s  o f  c o l l e c t i n g  waste  a re  

lo w .  I n  r e l a t i o n  t o  waste  d i s p o s a l  c o s t s ,  many waste 

d i s p o s a l  a u t h o r i t i e s  face  seve re  p rob le m s  o ve r  f i n d i n g  

s u i t a b l e  l a n d f i l l  s i t e s  f o r  th e  d i s p o s a l  o f  th e  i n c r e a s i n g  

volumes o f  wastes be ing  g e n e r a te d .  C o n s e q u e n t l y ,  many 

a u t h o r i t i e s  a re  h a v in g  t o  t r a n s p o r t  t h e  was tes  t o  more 

d i s t a n t  s i t e s  and a re  h a v in g  t o  a d o p t  more exp e n s iv e  

t r e a t m e n t  t e c h n iq u e s  ( e . g . ,  p u l v e r i s a t i o n ,  i n c i n e r a t i o n ,  

e t c . )  i n  o r d e r  t o  reduce th e  volume o f  waste t o  be d i s p o s e d .

A r e d u c t i o n  i n  th e  volume o f  waste g e n e r a te d  wou ld  h e lp  t o  

ease th e s e  p ro b le m s .  T h e r e fo r e  i t  has been sugges ted  t h a t  

t h e  m a r g in a l  c o s t s  o f  waste management a re  a p p r o x im a t e l y  

e q u a l  t o  th e  c u r r e n t  average c o s ts  o f  d o m e s t ic  waste 

d i s p o s a l .  T h is  means t h a t  t h e  m a r g in a l  c o s t s  o f  s o l i d  waste  

management would  be about  £6 .00  pe r  to n n e ,  i n  1977-78 ,  and
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would be about  £10.00  per  tonne i n  1982-83 (1977 p r i c e s ) .  In  

c o n t r a s t ;  th e  average c o s t s  o f  waste  management a re  e s t im a t e d  

t o  be abou t  £25 .00  per tonne i n  1977-78 and abou t  £34 .00  per 

to n n e  i n  1982-83 (1977 p r i c e s ) .  Thus t h e r e  i s  c o n s id e r a b le  

d i f f e r e n c e  between th e  m a r g in a l  and th e  average c o s ts  o f  

was te  management. T h is  h i g h l i g h t s  t h e  im p o r ta n c e  o f  r a i s i n g  

t h i s  q u e s t i o n ,  which i s  d is c u s s e d  i n  C h a p te rs  4 and 5 o f  t h i s  

t h e s i s .

The c h o ic e  o f  th e  a p p r o p r i a t e  measure depends upon 

w h e th e r :  s i n c e  an i n t e g r a l  a c t i v i t y  (such as th e  g e n e r a t i o n

o f  d o m e s t ic  w as te )  does c r e a t e  e x t e r n a l  c o s t s  eq u a l  t o  th e  

ave rag e  c o s t s  o f  waste  d i s p o s a l  and c o l l e c t i o n ,  th e n  does a 

p a r t i c u l a r  component o f  t h i s  i n t e g r a l  a c t i v i t y  a l s o  c r e a t e  

e x t e r n a l  c o s t s  eq u a l  t o  th e  ave rage  c o s t s ? ;  o r  a re  th e  

e x t e r n a l  c o s ts  o f  a p a r t i c u l a r  p r o d u c t  eq ua l  t o  th e  m a rg in a l  

c o s t s  o f  c o l l e c t i n g  and d i s p o s in g  o f  t h a t  p a r t i c u l a r  p r o d u c t ,  

s i n c e  any r e d u c t i o n s  i n  th e  amount o f  t h i s  p r o d u c t  i n  

d o m e s t ic  waste  wou ld y i e l d  f i n a n c i a l  s a v in g s  i n  waste 

management c o s ts  which would  eq ua l  th e  m a r g in a l  c o s t s  o f  

was te  management.

As y e t ,  t h i s  q u e s t i o n  has n o t  been r e s o l v e d  and n o t  

even fa c e d  n e i t h e r  i n  t h e  c u r r e n t  l i t e r a t u r e  no r  i n  th e  

p o l i t i c a l  f o r a .  I t  would  appear t o  depend p r i n c i p a l l y  upon 

w h e th e r  t h e  a c t i o n  c o n c e r n in g  th e  p a r t i c u l a r  p r o d u c t ( s )  i s  

p a r t  o f  a g e n e r a l  p o l i c y  t o  reduce  th e  o v e r a l l  l e v e l  o f  the  

e x t e r n a l i t y ,  as has o c c u r r e d  i n  some c o u n t r i e s  such as th e  

F e d e r a l  R e p u b l i c  o f  Germany. S i m i l a r l y ,  on acco un t  o f  

c o n c e rn  o v e r  t h e  r i s i n g  e x t e r n a l  c o s t s  o f  waste  management, 

t h e  US EPA proposed t h a t  a p r o d u c t  cha rge  s h o u ld  be l e v i e d  on
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pa ckag in g  -  th e  m a jo r  component (3 0 -6 0  per c e n t )  o f  d o m e s t ic  

was te  -  t o  c o v e r  t h e s e  c o s t s  and reduce  th e  l e v e l s  o f  waste  

g e n e ra te d  [US E P A (1 9 7 7 ) ] .  The l e v e l  o f  t h i s  p roposed cha rge  

was based upon t h e  ave rage  c o s t s  o f  waste d i s p o s a l  and 

c o l l e c t i o n .

C ha p te rs  5 and 6 show t h a t  t h e r e  i s  c o n s id e r a b le  

c o n c e rn  i n  t h e  U .K .  o v e r  th e  e x t e r n a l  c o s t s  o f  s o l i d  waste  

and l i t t e r .  C o n s e q u e n t l y ,  the  U .K .  government  embarked upon 

some s o r t  o f  g e n e r a l  waste management p o l i c y  th r o u g h  i t s  

p r o p o s a ls  on waste  management [ e . g . ,  i n  th e  Green Paper War 

on Waste [HMSG ( 1 9 7 4 a ) ]  and th e  C o n t r o l  o f  P o l l u t i o n  A c t  

[HMSO ( 1 9 7 4 b ) ] ,  and th e  p r o v i s i o n  o f  f i n a n c i a l  a s s i s t a n c e  and 

a d v i c e  f o r  r e c y c l i n g  schemes [ e . g . ,  see N a t i o n a l  A n t i - W a s te  

Programme ( 1 9 7 7 ) ] .  T h is  g i v e s  some j u s t i f i c a t i o n  f o r  u s in g  

t h e  ave rage  c o s t  measure .  However, t h e  Waste Management 

A d v i s o r y  C o u n c i l  c o n c e iv e d  the  beve rage  c o n t a i n e r  s tu d y  as 

b e in g  r e l a t e d  s o l e l y  t o  beverage  c o n t a i n e r s .  The WMAC was 

n o t  conce rned  w i t h  th e  o v e r a l l  s o l i d  waste  and l i t t e r  

p r o b le m s ,  w h ich  s u g g e s ts  t h a t  t h e  m a r g in a l  c o s t  measure 

s h o u ld  perhaps be a d o p te d .

On a c c o u n t  o f  th e  a p p a re n t  u n c e r t a i n t y  c o n c e rn in g  

t h i s  q u e s t i o n ,  t a b l e s  1 1 .2 ,  1 1 .3 ,  1 1 .4  and 1 1 .5  p r e s e n t  

e s t im a t e s  f o r  th e  e x t e r n a l  c o s ts  o f  c a rb o n a te d  beverage 

c o n t a i n e r s  on th e  b a s i s  o f  b o th  th e  ave rage  and m a r g in a l  

measures f o r  aba tement  c o s t s .  T a b les  11 .2  and 11 .3  show th e  

t o t a l  l e v e l  o f  t h e  e x t e r n a l  c o s t s  g e n e ra te d  by c a rb o n a te d  

beverage  c o n t a i n e r s  i n  1977 and t h e  f o r e c a s t  l e v e l s  f o r  

1982. These t a b l e s  h i g h l i g h t  a number o f  i n t e r e s t i n g  

p o i n t s .
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I t  i s  e v i d e n t  t h a t  the  e x t e r n a l  c o s t s  o f  c a rb o n a te d  

beve rage  c o n t a i n e r s  w i l l  i n c r e a s e ,  i n  r e a l  te r m s ,  between 

1977 and 1982. T h is  i n c r e a s e  i s  due to  two f a c t o r s .  The 

f i r s t  i s  t h e  f o r e c a s t  t r e n d s  o f  an in c r e a s e d  use o f  

n o n - r e t u r n a b l e s  and a d e c l i n e  i n  t h e  t r i p p a g e  o f  r e t u r n a b l e  

b o t t l e s .  T h is  f a c t o r  w i l l  r e s u l t  i n  an i n c r e a s e  i n  th e  

p h y s i c a l  q u a n t i t i e s  g e n e r a te d ,  a l t h o u g h  th e  da ta  i n  t a b l e  

1 1 .1  g i v e s  a maximum e s t im a t e  f o r  t h i s  i n c r e a s e  s i n c e  i t  does 

n o t  a l l o w  f o r  any r e d u c t i o n  i n  th e  c o n t a i n e r  w e ig h ts  and 

p o l l u t i o n  c o e f f i c i e n t s  t h a t  m ig h t  o c c u r  between 1977 and 

1982. N e v e r t h e le s s ,  i t  i s  u n l i k e l y  t h a t  any such r e d u c t i o n s  

i n  c o n t a i n e r  w e ig h t s  and p o l l u t i o n  c o e f f i c i e n t  c o u ld  p r e v e n t  

an i n c r e a s e  i n  the  e x t e r n a l  c o s t s  o f  c a rb o n a te d  beverage 

c o n t a i n e r s ,  e s p e c i a l l y  on a c c o u n t  o f  t h e  second f a c t o r ,  

namely th e  r i s e  i n  th e  r e a l  c o s t s  o f  waste management, 

p a r t i c u l a r l y  waste  d i s p o s a l ,  t h a t  i s  p r e d i c t e d  t o  o c c u r  i n  

t h e  f u t u r e .

The da ta  f o r  d o m e s t ic  waste r e v e a l  the  s i g n i f i c a n t  

d i v e r g e n c e  between th e  e x t e r n a l  c o s t s  o f  c a r b o n a te d  beve rage  

c o n t a i n e r s  d e r i v e d  on th e  b a s i s  o f  t h e  ave rage  c o s t  measure 

( t a b l e  1 1 . 2 )  as compared w i t h  t h e  m a r g in a l  c o s t  measure o f  

waste  management c o s ts  ( t a b l e  1 1 . 3 ) .

Tab les  1 1 .2  and 1 1 .3  a l s o  h i g h l i g h t  th e  p a u c i t y  o f  

t h e  c u r r e n t l y  a v a i l a b l e  d a ta  on th e  f i n a n c i a l  c o s t s  o f  

c o n t r o l l i n g  th e  e x t e r n a l i t i e s  g e n e ra te d  by beverage  

c o n t a i n e r s .  Thus, on a c c o un t  o f  u n c e r t a i n t y  abou t  th e  

a v a i l a b l e  d a t a ,  t a b l e  1 1 .2  p r e s e n t s  a range  o f  e s t i m a t e s  f o r  

t h e  f i n a n c i a l  c o n t r o l  c o s ts  f o r  l i t t e r e d  c a r b o n a te d  beverage 

c o n t a i n e r s  under  th e  ave rage  c o s t  measure .  The l a c k  o f  d a ta
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i s  p a r t i c u l a r l y  marked f o r  th e  m a r g in a l  c o s t  based 

c a l c u l a t i o n s  (see t a b l e  1 1 . 3 ) .  Thus, no d a ta  were a v a i l a b l e  

t o  en ab le  d e r i v a t i o n  o f  any m e a n in g fu l  e s t im a t e  f o r  the  

f i n a n c i a l  c o n t r o l  c o s t s  o f  l i t t e r e d  beverage  c o n t a i n e r s  under  

t h i s  measure .  T h is  h i g h l i g h t s  an i m p o r t a n t  da ta  c o l l e c t i o n  

and a v a i l a b i l i t y  p rob lem  a t t a c h e d  t o  t h e  use o f  t h e  m a r g in a l  

c o s t  measure o f  e x t e r n a l  c o s t s .

I n  t a b l e s  1 1 .4  and 1 1 .5 ,  t h e  a v a i l a b l e  m oneta ry  

e s t i m a t e s  have been c o n v e r te d  i n t o  te rm s  o f  th e  u n i t  e x t e r n a l  

c o s t s  f o r  t h e  i n d i v i d u a l  r e t u r n a b l e  and n o n - r e t u r n a b l e  

c o n t a i n e r s .  T h is  shows t h a t  th e  m o n e t is e d  e x t e r n a l  c o s ts  

a t t r i b u t a b l e  t o  an i n d i v i d u a l  r e t u r n a b l e  b o t t l e ,  

n o n - r e t u r n a b l e  b o t t l e ^ ^ ^ ,  b i m e t a l l i c  and a lu m in iu m  can ,  

un de r  t h e  ave rage  c o s t  measure,  a re  between 

0 . 9 4 - 1 . 0 8  p e n c e ^ ^ ) ,  0 . 8 - 0 . 9 8  pence,  0 . 3 3 - 0 . 5 9  pence and 

0 . 2 8 - 0 . 5 4  pence f o r  each c o n t a i n e r  r e s p e c t i v e l y  (1977 

p r i c e s ) .  These e x t e r n a l  c o s t s  r e p r e s e n t  a b ou t  16 pe r  c e n t  o f  

t h e  c o s t s  t o  th e  b o t t l e r  o f  a new r e t u r n a b l e  and 

n o n - r e t u r n a b l e  b o t t l e  and ab ou t  9 pe r  c e n t  o f  th e  p r i c e  o f  a 

c a n .

On a cco un t  o f  the  l a c k  o f  d a ta  on th e  m a r g in a l  c o s t  

o f  c o n t r o l l i n g  l i t t e r ,  i t  i s  n o t  p o s s i b l e  t o  d e r i v e  any 

a g g re g a te  e s t im a t e  o f  the  f i n a n c i a l  e x t e r n a l  c o n t r o l  c o s t s  o f  

c a r b o n a te d  beverage  c o n t a i n e r s  on th e  b a s i s  o f  th e  m a r g in a l

( 1 )  These u n i t  e x t e r n a l  c o s t s  f o r  th e  r e t u r n a b l e  b o t t l e  would 
be reduced  by t h e  r e - u s e  o f  t h i s  b o t t l e .  I t  i s  e s t im a t e d  
t h a t  th e  u n i t  e x t e r n a l  c o s t s  pe r  f i l l i n g  o f  beverage i n  a 
r e t u r n a b l e  b o t t l e  w i t h  a t r i p p a g e  o f  10 wou ld  be between 
0 . 2 1 - 0 . 3 5  pence.
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c o s t  measure.  However, i t  i s  e x p e c te d  t h a t  th e  f i g u r e s  under  

t h e  m a r g in a l  c o s t  measure would  be l e s s  th a n  th o s e  g iv e n  

above f o r  th e  average c o s t  measure.

The p a u c i t y  o f  th e  a v a i l a b l e  m o ne ta ry  d a ta  a l s o  

b r i n g s  o u t  an i m p o r t a n t  m e r i t  o f  th e  ' b e s t  p r a c t i c a b l e '  

app roach  f o r  a s s e s s in g  e n v i r o n m e n t a l  im p a c t s .  Thus, r a t h e r  

th a n  j u s t  c o n c e n t r a t e  s o l e l y  upon th e s e  m o n e t ise d  c o s t s ,  i t  

i s  a l s o  n e c e s s a ry  t o  t a k e  i n t o  a c c o u n t  any u n q u a n t i f i a b l e  ( i n  

m one ta ry  te rm s )  b u t  p o t e n t i a l l y  i m p o r t a n t  im p a c t s ,  i n  o r d e r  

t o  o b t a i n  a c om p le te  measure o f  t h e  e x t e r n a l  c o s t s  o f  

c a r b o n a te d  beverage c o n t a i n e r s .  T a b le s  1 1 . 2 - 1 1 . 5  i d e n t i f y  

t h e  e x i s t e n c e  o f  such u n q u a n t i f i a b l e  e n v i r o n m e n t a l  im p a c t s .  

The p r e v i o u s  two s e c t i o n s  p r e s e n te d  c e r t a i n  p h y s i c a l  and 

q u a l i t a t i v e  i n f o r m a t i o n  r e g a r d i n g  th e s e  im p a c t s .

Of these  u n q u a n t i f i a b l e  im p a c t s ,  th e  most im p o r t a n t  

appea rs  t o  be t h e  a e s t h e t i c  im p a c ts  o f  l i t t e r e d  beverage 

c o n t a i n e r s ,  p a r t i c u l a r l y  w i t h  r e g a r d  t o  th e  v i s u a l  im p a c ts  o f  

b r i g h t  cans and i n j u r i e s  from b ro ke n  g l a s s .  Data c o n s t r a i n t s  

p r e v e n te d  the  d e r i v a t i o n  o f  a m e a n in g f u l  mone ta ry  v a l u a t i o n  

o f  t h e s e  im p a c ts  and t h i s  r e p r e s e n t s  an i m p o r t a n t  gap i n  t h e  

c u r r e n t l y  a v a i l a b l e  i n f o r m a t i o n .  T h e r e f o r e ,  t h i s  i s  th e  area 

where t h e r e  i s  t h e  g r e a t e s t  need f o r  f u r t h e r  e x a m in a t io n  i n  

o r d e r  t o  e s t a b l i s h  an economic v a l u a t i o n  o f  these  im p a c t s .  

C ha p te r  6 d e v e lo p s  a p o s s i b l e  m e thod o log y  f o r  such a s t u d y ,  

a l t h o u g h  i t  i s  no ted  t h a t  t h e  p e r fo rm a n c e  o f  s u f f i c i e n t  

i n - d e p t h  consumer s u r v e y s  r e l a t i n g  t o  a r e p r e s e n t a t i v e  sample 

o f  l i t t e r e d  s i t e s  would  r e q u i r e  c o n s i d e r a b l e  r e s o u r c e s .
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Tab les  11 .1  and 11 .6  p r e s e n t  th e  a v a i l a b l e  p h y s i c a l  

i n f o r m a t i o n  on th e  p o l l u t i o n  e m is s io n s  g e n e ra te d  by the  

beverage c o n t a i n e r  sys tem s.  The w a te r  p o l l u t i o n  d a ta  a re  the  

sum o f  t h e  t o t a l  q u a n t i t i e s  ( i n  t o n n e s )  o f  w a te r  p o l l u t a n t s  

g e n e r a te d .  The d i f f e r e n t  a i r  p o l l u t a n t  e m is s io n s  have been 

w e ig h te d  by t h e i r  r e s p e c t i v e  am b ien t  a i r  q u a l i t y  s t a n d a r d s .  

T h is  g i v e s  a b e t t e r  i n d i c a t o r  o f  th e  a l t e r n a t i v e  beverage 

c o n t a i n e r  s y s te m s '  r e l a t i v e  im p a c t  i n  r e s p e c t  o f  t h i s  s i n g l e  

i t e m .  However,  an i m p o r t a n t  l i m i t a t i o n  o f  bo th  the se  

w e ig h te d  f i g u r e s  and th e  s im p le  a g g re g a te d  d a ta  i s  t h a t ,  on 

t h e i r  own, th e y  do n o t  p r o v id e  any g u id a n c e  c o n c e r n in g  the  

s i g n i f i c a n c e  o f  th e se  p o l l u t i o n  im p a c ts  i n  com par ison  w i t h  

o t h e r  im p a c t  i t e m s ,  such as waste d i s p o s a l  c o s t s  and l i t t e r .  

I n  o r d e r  t o  overcome t h i s  l i m i t a t i o n ,  m one ta ry  v a l u a t i o n s  o f  

th e  beverage c o n t a i n e r  s y s te m s '  p o l l u t i o n  im p a c ts  sh o u ld  

( i d e a l l y )  be d e r i v e d  by p e r f o r m in g  a l l  t h e  f u r t h e r  s ta g e s  o f  

th e  m e thodo logy  deve loped  i n  c h a p te r  7 .  However,  t h i s  wou ld 

p r e s e n t  a number o f  p r a c t i c a l  p ro b le m s .  M oreover  th e  

c u r r e n t l y  a v a i l a b l e  i n f o r m a t i o n  s u g g e s ts  t h a t  p o l l u t i o n  

e m is s io n s  f rom  th e  beverage c o n t a i n e r  sys tems do n o t  

r e p r e s e n t  a s i g n i f i c a n t  p o r t i o n  o f  th e  t o t a l  n a t i o n a l  

p o l l u t i o n  lo a d  (see S e c t i o n  1 1 . 3 . 3 . ( i ) ) .  T h e r e f o r e ,  i t  wou ld  

n o t  be w o r t h w h i l e  t o  u n d e r ta k e  th e  e x t e n s i v e  o r i g i n a l  

r e s e a r c h  r e q u i r e d  t o  d e r i v e  an a c c u r a t e  economic  v a l u a t i o n  o f  

th e s e  p o l l u t i o n  im p a c ts .  C ha p te r  7 th e n  goes on t o  o u t l i n e  

some r e l e v a n t  q u a l i t a t i v e  i n f o r m a t i o n  t h a t  wou ld  be r e q u i r e d  

t o  supp lem en t  the  w e ig h te d  a n d /o r  un w e ig h te d  d a ta  on 

p o l l u t i o n  e m is s io n s  i n  o r d e r  t o  g a in  a b e t t e r  i n d i c a t i o n  o f
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the  s i g n i f i c a n c e  o f  these  p o l l u t i o n  im p a c t s .  T h is  a d d i t i o n a l  

i n f o r m a t i o n  conce rn s  c e r t a i n  a s p e c ts  o f  t h e  e n v i r o n m e n t a l  

p o l l u t i o n  s i t u a t i o n  a t  the  m a jo r  p l a n t s  i n v o l v e d  i n  the  

b eve rage  c o n t a i n e r  sys tem s .  However, t h e  beverage  c o n t a i n e r  

sys tems encompass many d i v e r s e  p l a n t s  so t h a t  even t h i s  

s i m p l i f i e d  p r o c e d u re  wou ld  e n t a i l  e x t e n s i v e  i n v e s t i g a t i o n s  

and wou ld  c o n s t i t u t e  a d i f f i c u l t  and c o s t l y  e x e r c i s e .

I t  i s  t h e  o p i n i o n  o f  th e  E n v i r o n m e n ta l  H e a l t h  

O f f i c e r s  t h a t  the  c o n ta m in a n ts  i n  beverage  c o n t a i n e r s  do no t  

c o n s t i t u t e  a ha za rd  t o  human h e a l t h  and t h a t  c a rb o n a te d  

beverage  c o n t a i n e r s  do n o t  r e p r e s e n t  a p r o d u c t  a rea  o f  any 

s i g n i f i c a n t  c o n c e rn .  S i m i l a r l y ,  t h e  E n v i r o n m e n ta l  H e a l t h  

O f f i c e r s  c o n s id e r  t h a t  th e  s to r a g e  o f  empty r e t u r n a b l e s  a t  

t h e  r e t a i l  o u t l e t s  does n o t  c u r r e n t l y  p r e s e n t  a s i g n i f i c a n t  

s a n i t a t i o n  p ro b le m .  These f i n d i n g s  a re  s u b s t a n t i a t e d  by some 

a p p ro x im a te  ' b a l l  p a r k '  e s t im a t e s  w h ich  i n d i c a t e  t h e  low 

o r d e r  o f  m agn i tude  o f  th e  e x t e r n a l  c o s t s  o f  i n v e s t i g a t i n g  

c o m p l a i n t s  ab ou t  th e  p resence  o f  a c o n ta m in a n t  i n  a 

r e t u r n a b l e  b o t t l e  (see t a b l e  1 1 . 4 ) .

I t  i s  th e  o p i n i o n  o f  t h e  o f f i c i a l s  concerned  w i t h  

t r a f f i c  management and th e  c o n t r o l  o f  t r a f f i c  c o n g e s t io n  t h a t  

be ve rage  l o r r i e s  do n o t  cause s i g n i f i c a n t  u rban  t r a f f i c  

c o n g e s t io n  p ro b le m s .  Ta b les  11 .4  and 11 .5  a l s o  p r e s e n t  some 

v e r y  a p p ro x im a te  ' b a l l  p a r k '  e s t im a t e s  f o r  th e  c o n g e s t io n  

c o s t s  a s s o c ia t e d  w i t h  d e l i v e r i e s  t o  th e  r e t a i l  o u t l e t s  o f  

be ve ra ges  i n  r e t u r n a b l e  and n o n - r e t u r n a b l e  c o n t a i n e r s .

C ha p te r  9 h i g h l i g h t s  t h a t  th e s e  e s t im a t e s  have some m a jo r  

l i m i t a t i o n s .  I n  p a r t i c u l a r ,  t h e s e  e s t im a t e s  were d e r i v e d  

f rom  d a ta  r e l a t i n g  t o  one h ig h  s t r e e t  i n  a London borough
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( P u t n e y ) ,  where the  c o n g e s t io n  im p a c ts  a re  l i k e l y  t o  be 

g r e a t e r  th a n  th o s e  a r i s i n g  i n  an 'a v e r a g e '  s i t u a t i o n  f o r  

beverage  d e l i v e r i e s .  T h e r e f o r e ,  th e  d a ta  i n  T a b les  11 .4  and 

1 1 .5  r e p r e s e n t  o v e r e s t im a t e s  o f  th e s e  c o n g e s t io n  c o s t s .  

N e v e r t h e le s s ,  the se  u p p e r - l e v e l  e s t im a t e s  do s t i l l  i n d i c a t e  

t h e  low  o r d e r  o f  m agn i tude  o f  t h e  c o n g e s t io n  im p a c ts  o f  

beverage  d e l i v e r i e s .  T h is  s u p p o r t s  th e  f i n d i n g s  o f  th e  

r e v ie w  o f  t h e  a u t h o r i t a t i v e  b o d i e s '  o p i n i o n s  on t h i s  s u b j e c t .

However, Ta b les  11 .4  and 11 .5  i n d i c a t e  t h a t  the se  

u p p e r - l e v e l  e s t im a t e s  f o r  c o n g e s t io n  c o s t s  a re  n o t  t h a t  much 

l e s s  tha n  th e  f i g u r e s  f o r  th e  e x t e r n a l  waste management and 

l i t t e r  c o s t s .  T h e r e f o r e ,  i t  m ig h t  be w o r t h w h i l e  t o  p e r fo r m  

f u r t h e r  re s e a r c h  i n  o r d e r  t o  o b t a i n  a more a c c u r a te  e s t im a t e  

f o r  t h e s e  c o n g e s t io n  c o s t s  and pe rhaps  a l s o  t o  i n v e s t i g a t e  

th e  o t h e r  e n v i r o n m e n ta l  im p a c ts  o f  th e  beverage  c o n t a i n e r  

s y s te m s '  t r a n s p o r t a t i o n  r e q u i r e m e n ts  ( e . g .  o t h e r  c o n g e s t io n  

im p a c t s ,  road  t r a c k  c o s t s ,  a c c i d e n t s ,  n o is e  and v i b r a t i o n ) ,  

w h ich  i t  was n o t  f e a s i b l e  t o  assess i n  t h i s  t h e s i s .

C ha p te r  9 o u t l i n e s  some p o s s i b l e  m e th o d o lo g ie s  f o r  the  

economic  e v a l u a t i o n  o f  th e s e  c o n g e s t io n  and o t h e r  

e n v i r o n m e n t a l  im pa c ts  o f  th e  beverage c o n t a i n e r  s y s tem s '  

t r a n s p o r t a t i o n  r e q u i r e m e n t s ,  a l t h o u g h  i t  i s  no ted  t h a t  i t  

wou ld  be d i f f i c u l t  t o  a c q u i r e  th e  da ta  and i n f o r m a t i o n  needed 

f o r  t h i s .
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1 1 .3 .4  The e n v i r o n m e n ta l  im p a c t  r a n k in g s  o f  r e t u r n a b l e  and 
n o n - r e t u r n a b l e  c o n t a i n e r s  f o r  c a r b o n a te d  beve rages

Tab le  11 .4  i n d i c a t e s  t h a t  th e  e x t e r n a l  waste

management and l i t t e r  c o n t r o l  c o s t s  o f  th e  r e t u r n a b l e  b o t t l e

( 2 )can be lo w e r  than  those  f o r  the  n o n - r e t u r n a b l e  systems .

I n  a d d i t i o n ,  i t  i s  n e c e ssa ry  t o  t a k e  i n t o  a c c o u n t  th e  

r e l a t i v e  a e s t h e t i c  im p a c ts  o f  l i t t e r e d  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  beverage c o n t a i n e r  sys te m s .  A n a l y s i s  o f  t h e  

c a r b o n a te d  beverage c o n t a i n e r s  found  i n  th e  l i t t e r  s u rv e y s  

s u g g e s ts  t h a t  t h e  n o n - r e t u r n a b l e  b o t t l e  and can a re  l i k e l y  t o  

be l i t t e r e d  more f r e q u e n t l y  than  a r e t u r n a b l e  b o t t l e ^ ^ ^ .  

T h e r e f o r e ,  i t  i s  n e cessa ry  t o  t r a d e  o f f  t h e  ( p o s s i b l y  more 

s e r i o u s )  i n j u r y  im p a c ts  o f  b roken  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  g la s s  b o t t l e s  a g a i n s t  t h e  v i s u a l  im p a c ts  o f  

th e  p r o b a b l y  g r e a t e r  amount o f  l i t t e r e d  can s .  The proposed 

m e tho d o log y  de ve loped  i n  C ha p te r  6 f o r  t h e  economic 

e v a l u a t i o n  o f  th e  e x t e r n a l  l i t t e r  c o s t s  o f  the  a l t e r n a t i v e  

b e ve ra ge  c o n t a i n e r s  c o u ld  be used t o  d e te rm in e  t h i s  a s p e c t  

more d e f i n i t i v e l y .

T a b le  11 .6  shows t h a t  th e  r e t u r n a b l e  system can 

g e n e r a te  l e s s  i n d u s t r i a l  s o l i d  w a s te ,  a i r  and w a te r  p o l l u t i o n  

th a n  th e  n o n - r e t u r n a b l e  c o n t a i n e r  sys te m s .  C ha p te rs  8 and 9 

showed t h a t  t h e  use o f  r e t u r n a b l e s  i s  l i k e l y  t o  c r e a t e  more

(2 )  However,  as a r e s u l t  o f  th e  u n c e r t a i n t i e s  s u r r o u n d in g  th e  
a v a i l a b l e  d a t a ,  a range o f  v a lu e s  f o r  t h e  l i t t e r  c o n t r o l  
c o s t s  had t o  be p r e s e n te d  and t h e r e  i s  some o v e r l a p p i n g  
between t h e  ranges  o f  t h e s e  c o s t s  f o r  t h e  r e t u r n a b l e  and 
n o n - r e t u r n a b l e  sys tem s.

( 3 )  However,  th e  l i m i t a t i o n s  o f  th e  a v a i l a b l e  da ta  meant t h a t  
i t  was n o t  p o s s i b l e  t o  d e te rm in e  w i t h  any p r e c i s i o n  a 
q u a n t i t a t i v e  e s t im a t e  f o r  th e  l i t t e r  r a n k in g  o f  the  
v a r i o u s  c o n t a i n e r s .
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urban t r a f f i c  c o n g e s t io n  and more h y g ie n e  im p a c ts .  However, 

t h e  p r e v i o u s  s e c t i o n  d e m on s t ra ted  t h a t  t h e s e  h y g ie n e  im p a c ts  

are  n o t  s i g n i f i c a n t .

T a b le  11 .4  i n d i c a t e s  th e  c o n g e s t io n  c o s t s  a re  no t  

s i g n i f i c a n t l y  g r e a t e r  f o r  t h e  d e l i v e r y  o f  beve rages  i n  

r e t u r n a b l e  as opposed to  n o n - r e t u r n a b l e  c o n t a i n e r s .  E f f o r t s  

were f i r s t  d i r e c t e d  tow a rd s  a s c e r t a i n i n g  th e s e  s p e c i f i c  

im p a c ts  o f  th e  beverage c o n t a i n e r  s y s te m s '  t r a n s p o r t  

r e q u i r e m e n t s ,  s i n c e  i t  was c o n s id e r e d  t h a t  t h i s  was th e  a rea  

where t h e r e  would  be th e  most s i g n i f i c a n t  d i f f e r e n c e  between 

t h e  im p a c ts  o f  th e  r e t u r n a b l e  as compared w i t h  the  

n o n - r e t u r n a b l e  sys tem s.  T h e r e f o r e ,  i n c l u s i o n  o f  th e  o t h e r  

o m i t t e d  im p a c ts  s h o u ld  n o t  a l t e r  t h e  p r e v i o u s  c o n c l u s i o n  t h a t  

th e  t r a n s p o r t - r e l a t e d  e x t e r n a l  c o s t s  o f  th e  r e t u r n a b l e  system 

a re  n o t  s i g n i f i c a n t l y  g r e a t e r  th a n  th o s e  o f  th e  

n o n - r e t u r n a b l e  sys tem s .  T h is  i s  e s p e c i a l l y  t r u e  s in c e  some 

o f  t h e s e  o t h e r  e n v i r o n m e n t a l  im p a c ts  may, i n  f a c t ,  be g r e a t e r  

f o r  th e  n o n - r e t u r n a b l e  systems due t o  th e  h i g h e r  t r a n s p o r t  

r e q u i r e m e n t s  f o r  t h e  e a r l i e r  p ro ce ss  s ta g e s  i n  th e  

n o n - r e t u r n a b l e  beverage c o n t a i n e r  s ys te m s .

Thus, th e  a v a i l a b l e  i n f o r m a t i o n  s u g g e s ts  t h a t  t h a t  

t h e  r e t u r n a b l e  b o t t l e  can c r e a t e  l e s s  e x t e r n a l  c o s t s  than  th e  

a l t e r n a t i v e  n o n - r e t u r n a b l e  c o n t a i n e r  sys te m s ,  a l t h o u g h  th e  

p i c t u r e  i s  n o t  p e r f e c t l y  c l e a r  c u t ,  p r i m a r i l y  as a r e s u l t  o f  

t h e  c u r r e n t  l a c k  o f  d a ta  r e g a r d i n g  th e  a e s t h e t i c  im p a c ts  o f  

l i t t e r .  In  o r d e r  t o  d e te rm in e  t h i s  s u b j e c t  more 

d e f i n i t i v e l y ,  i t  would  be n e c e s s a ry  t o  u n d e r ta k e  a t h o ro u g h  

economic e v a l u a t i o n  o f  th e se  im p a c t s .  A p o s s i b l e  m e thodo logy  

f o r  t h i s  i s  de ve lop ed  i n  t h i s  t h e s i s .
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However, I t  i s  e v i d e n t  from t a b l e  1 1 .6 ,  t h a t  t h i s  

f a v o u r a b l e  e n v i r o n m e n t a l  r a n k in g  o f  th e  r e t u r n a b l e  b o t t l e  

depends e s s e n t i a l l y  upon the  t r i p p a g e  a c h ie v e d  by t h i s  

b o t t l e .  Tab le  1 1 .7  shows th e  b re a k - e v e n  t r i p p a g e s  t h a t  t h e  

r e t u r n a b l e  has t o  a c h ie v e  i n  o r d e r  t o  g e n e r a te  l e s s  dom es t ic  

and i n d u s t r i a l  s o l i d  w a s te ,  a i r  and w a te r  p o l l u t i o n  th a n  th e  

v a r i o u s  n o n - r e t u r n a b l e  c o n t a i n e r  s y s tem s .  The im p o r t a n t  

e x t e r n a l i t y ,  l i t t e r ,  w i l l  a l s o  be a f f e c t e d  by th e  t r i p p a g e  o f  

th e  r e t u r n a b l e  b o t t l e ,  s in c e  th e  l i t t e r i n g  o f  a r e t u r n a b l e  

b o t t l e  i s  one o f  th e  p o s s i b l e  le a k a g e s  o f  th e  r e t u r n a b l e  

system t h a t  c o u ld  p r e v e n t  th e  b o t t l e  from b e in g  used a g a in .  

Thus, measures t o  i n c r e a s e  th e  t r i p p a g e  o f  t h e  r e t u r n a b l e  

b o t t l e  c o u ld  a l s o  r e s u l t  i n  l e s s  l i t t e r i n g  o f  r e t u r n a b l e  

b o t t l e s .

1 1 . 3 . 5  The e x t e r n a l  c o s t s  g e n e ra te d  by c a rb o n a te d  beverage
c o n t a i n e r s  under  d i f f e r e n t  s c e n a r i o s  f o r  1&È2

Tab le  11 .8  summarises th e  e s t im a t e s  o f  th e  e x t e r n a l  

c o s t s  g e n e ra te d  by th e  c o n t a i n e r  systems f o r  c a rb o n a te d  

beve rages  i n  the  U.K.  under  e i g h t  d i f f e r e n t  s c e n a r io s  f o r  

1982.  The m a r g in a l  c o s t  measure o f  waste  management c o s t s  

has been used t o  show th e  l e v e l  o f  any s a v in g s  ( o r  i n c r e a s e s )  

i n  w as te  management c o s t s  t h a t  wou ld  r e s u l t  under  th e  v a r i o u s  

( p o l i c y  in d u c e d )  s c e n a r i o s .  Compar ison o f  th e  d i f f e r e n t  

e x t e r n a l  c o s t  l e v e l s  and t h e  p r i n c i p a l  f e a t u r e s  o f  th e  

v a r i o u s  s c e n a r i o s ,  p r e s e n te d  i n  t a b l e  1 1 .9 ,  y i e l d s  a number 

o f  i n t e r e s t i n g  c o n c l u s i o n s .

The r e s u l t s  f o r  s c e n a r i o  I I I  show th e  i n c r e a s e  i n  

th e  e x t e r n a l  c o s t s  o f  c a r b o n a te d  beverage  c o n t a i n e r s  t h a t  

w ou ld  o c c u r  i f  th e  c u r r e n t  t r e n d s  o f  an in c r e a s e d  use o f
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Table 11.7

Break-even trippages fo r  the re tu rnab le  b o tt le  to  generate 

less domestic and in d u s tr ia l s o lid  waste, a i r  and water 

p o llu t io n  than the non-returnable con ta iner systems.

Non-returnable con ta iner

E xterna l Cost Non-returnable B im e ta llic  Aluminium
glass b o tt le  can can

Domestic Waste -  weight 1.5 7-9 17-20

-  volume 1.5 2-3 2-3

In d u s tr ia l s o lid  waste 1.5 0.7 1.6

A ir  p o llu t io n  damage 1.2 1.6 1.0

Water p o llu t io n  7.2 14.8 0.8

Source ; US EPA (1974), Tables 5.9, 5.10 and 7.11

- 463



îi
-d

r» u .Hlit
r\1

O)

jl
IIK

:8
o

SI o 

11c 0) J=&

- I X

cl
"3  # .

CD @) X  oi 3 » H!§£| .
'  8(X

■o - m (AW 0] QJ -H

en oc 4J 
%: H,
c;J3
§1

"O (A03 en C
M (U CD 
0) U 0) 4.1

I S e I

81 
œ J3

^ is:
8 ,

8 :

"O <n2 %S 
w 2 3 "en 4J 4J T30) -H o c
_ l m4 CD

II

S 2
*D 4-» 4->
0) JZ *^ </) W O ï^ <D <D «H(/) 4-> i*H </) 4̂(/) V)

. 2 8

<1
en

c E
(3) 03-4 44 rH
en C 43

en enQ. CD eu _CD 4J I—I 0 —1 eu£  -H J3 en CD ̂M c o 4J 4J0} CD (4 44 0) oo. en Q. CD (4 G

.  ë ^ s
■H 44 0) cn c 44 M 03
C3) u  03 44 
-4 3  44 44 
cn T3 44 44 

03 -4 O
«I 14 43

<1
c c E O) CO 0) o ^

44 43 %4
-4 0  CD
C M  44 
CO 0.4U CD (/) 
( f i CO t4 4-)

i l  g Ï 3
O  4-» a> O  Ztn CO ̂  en o 

tn
ss su

C  g ^ * «
—4 .^4 eu en
c  44 u  03en o 03 —i
-4 3  44 44 
cn "D X  44

lA CD

7 7

I

8

- 464 -



(0o•H
L,

2
8

c
(U
Matt-
5
x>
X -
os3XJ
CO0

4 -

CO
Q .•H
2

• HM
a .
0

3

0 \

0

n
0

0in
'H 0i S’

• H

o

i n  
0  

— » 
0
i n

•  i nII
0 o  
fH  i n

CO 0

|i0  fH  Z 0
0 ^  
i n  " o  

c  
0§

fH
CL

X -
X -
O

M
0

TD
• H
U

A
0

Ë

CO
0
t-H
QC

1

0
i-H
n
0
c

QC

0
0  —H
0  X J X
0  X J GO

t h  o CM
CD 3

0 
r—IJD5
3XJ
S
2
O

X X
C UN UN
0
o CM -H

fH rH i-H

0

0 U
•H
CO

i n  . H  
i n  X J0 XJ 

«-H O  
CD JD

CO

I
z
o

0

c

8

0
0

r H

1
X J
0
fH

2
O
c

8
O

8

0

I
• H
fH

X J

"O

s «
i n  r H  
0 0 
fH  >  0 0 
JC rH

DC —I 
fH  ,

Z  0

VO

8
UN

8
X
UN

X X
MN UN UN
4" KN CM

• X X X
ON MN VO CM
— 1 I-H I-H

CM CM 

X  X  

0

0 O)5 S.
0  fHDC -M
fH1
ins

8

8
CM

CM

0
O )I

• H
fH

X J

c
• H£

0 0 H 0 
0 0

If
!s§s

UN

X X X
VO O
UN VO O

rH

8
CM

8

C
0  

• H
^  4J >» 0

P 0 0

0 j j
f ‘S

10

£

8

§

8
0

I
• H
fH
XJ

fH
0

S
• H
JZ
I

CO
cr

8

0
-H
X J
X J
o
JD
0
—I

2
fH
3
XJ

£

- 465 -



n o n - r e t u r n a b l e s  c o n t i n u e  t o  the  ex t rem e case o f  t h e r e  b e in g  a 

com p le te  demise o f  th e  r e t u r n a b l e  sys te m .  However, t h i s  

c o m p le te l y  n o n - r e t u r n a b l e  s c e n a r io  I I I  g e n e ra te s  a lo w e r  

l e v e l  o f  e x t e r n a l  c o s t s  f o r  one c a t e g o r y  -  w a te r  p o l l u t i o n  

e m is s io n s  -  tha n  th e  base l i n e  s c e n a r i o  I I .  T h is  i s  due to  

th e  d e c l i n e  i n  t h e  t r i p p a g e  o f  th e  r e t u r n a b l e  b o t t l e  t h a t  i s  

p r e d i c t e d  t o  o c c u r  by 1982 under  th e  NO ACTION s c e n a r io  I I .

A t  t h i s  low  t r i p p a g e ,  o f  3, th e  r e t u r n a b l e  system g e n e r a te s  

more w a te r  p o l l u t i o n  than  th e  n o n - r e t u r n a b l e  c o n t a i n e r  

sys tem s.  I t  i s  a l s o  e v i d e n t ,  f rom t a b l e  1 1 . 8 ,  t h a t  w a te r  

p o l l u t i o n  e m is s io n s  r i s e  under  s c e n a r i o  VI where th e  m a rke t  

sha re  o f  t h e  r e t u r n a b l e  b o t t l e  r i s e s ,  b u t  t h e  t r i p p a g e  f a i l s  

t o  i n c r e a s e .

The im p o r ta n c e  o f  a c h i e v i n g  i n c r e a s e s  i n  th e  

r e t u r n a b l e ' s  t r i p p a g e  i s  f u r t h e r  d e m o n s t ra te d  th r o u g h  a 

com par ison  o f  th e  r e s u l t s  f o r  the  two s c e n a r i o s  V and VI 

wh ich  b o th  d e p i c t  an i n t e r m e d i a t e  i n c r e a s e  i n  th e  m a rke t  

sha re  o f  th e  r e t u r n a b l e  b o t t l e .  Thus,  th e  h i g h e r  t r i p p a g e  

s c e n a r i o  V y i e l d s  a 27 pe r  c e n t  r e d u c t i o n  i n  t h e  waste  

management c o s t s  o f  c a rb o n a te d  beverage c o n t a i n e r s  w h i l e  t h e  

l o w e r  t r i p p a g e  s c e n a r i o  V I  y i e l d s  o n l y  a 1 p e r  c e n t  

r e d u c t i o n .  S c e n a r io s  V I I ,  V I I I  and IX  a l s o  de m o n s t ra te  the  

s a v in g s  i n  t h e  e x t e r n a l  c o s t s  o f  c a r b o n a te d  beverage 

c o n t a i n e r s  t h a t  c o u ld  r e s u l t  f rom i n c r e a s e s  i n  th e  m arke t  

s h a re  and t r i p p a g e  o f  r e t u r n a b l e  b o t t l e s .

S c e n a r io  V I I  i l l u s t r a t e s  t h e  s i t u a t i o n  a f t e r  the  

im p le m e n t a t i o n  o f  manda tory  d e p o s i t  l e g i s l a t i o n .  T h is  was 

th e  beverage c o n t a i n e r  p o l i c y  p roposed  by F r i e n d s  o f  the  

E a r th  i n  t h e i r  m i n o r i t y  r e p o r t  t o  t h e  Waste Management
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A d v i s o r y  C o u n c i l  [C a w d e l l  ( 1 9 8 0 ) ] .  Ta b le  11 .8  shows t h a t  

such m a nda to ry  d e p o s i t  l e g i s l a t i o n  wou ld  r e s u l t  i n  a 62 per  

c e n t  r e d u c t i o n  i n  the  waste  management c o s t s  o f  c a rb o n a te d  

b e ve rage  c o n t a i n e r s .  T h is  i s  e q u i v a l e n t  t o  an ann ua l  s a v in g  

i n  waste management c o s t s  o f  abou t  £ 3 . 32m. i n  1982 ( a t  1977 

p r i c e s ) ;  w h ich  r e p r e s e n t s  ab ou t  0 .7  p e r  c e n t  o f  th e  U .K .  

a u t h o r i t i e s '  t o t a l  c o s t s  o f  c o l l e c t i n g  and d i s p o s in g  o f  

d o m e s t i c  w a s te .  Tab le  1 1 .8  a l s o  d e m o n s t ra te s  t h a t ,  under  

t h i s  m anda to ry  d e p o s i t  s c e n a r i o  V I I ,  th e  annua l  l e v e l  o f  

i n d u s t r i a l  s o l i d  w a s te ,  a i r  and w a te r  p o l l u t i o n  g e n e ra te d  by 

th e  c a r b o n a te d  beverage c o n t a i n e r  sys tems wou ld  be reduced by 

38 p e r  c e n t ,  39 p e r  c e n t  and 7 pe r  c e n t ,  r e s p e c t i v e l y .

C ha p te r  7 d e v e lo p s  a p o s s i b l e  m e thod o log y  f o r  e v a l u a t i n g  the  

s i g n i f i c a n c e  o f  th e se  r e d u c t i o n s  i n  p o l l u t i o n  e m is s io n s .  The 

l e v y i n g  o f  manda to ry  d e p o s i t s  i s  d e s ig n e d  t o  p e n a l i s e  th e  

i n d i v i d u a l  ' l i t t e r e r '  who f o r g o e s  t h e  d e p o s i t  he has p a id  on 

a c o n t a i n e r  i f  he l i t t e r s  t h i s  c o n t a i n e r .  In  a d d i t i o n ,  

m a nda to ry  d e p o s i t  l e g i s l a t i o n  c o u ld  f a c i l i t a t e  and encourage 

th e  a c t i o n s  o f  scavenge rs  p i c k i n g  up th e  l i t t e r e d  c o n t a i n e r s  

and r e t u r n i n g  them f o r  th e  re d e m p t io n  o f  t h e i r  d e p o s i t  

v a l u e .  T h e r e f o r e ,  m anda tory  d e p o s i t  l e g i s l a t i o n  c o u ld  be 

e x p e c te d  t o  r e s u l t  i n  a s i g n i f i c a n t  r e d u c t i o n  i n  t h e  number 

o f  l i t t e r e d  cans and b o t t l e s .

I t  i s  th e  v iew  o f  th e  t r a f f i c  c o n t r o l  a u t h o r i t i e s  

t h a t  an i n c r e a s e d  use o f  r e t u r n a b l e s  wou ld  n o t  c r e a t e  any 

s i g n i f i c a n t  u rban  t r a f f i c  c o n g e s t io n  p ro b le m s .  The 

E n v i r o n m e n ta l  H e a l t h  O f f i c e r s  have a l s o  s t a t e d  t h a t  an 

in c r e a s e d  use o f  r e t u r n a b l e s  wou ld  n o t  p r e s e n t  any
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s i g n i f i c a n t  c o n t a m in a t i o n  p ro b le m s .  However, th e y  a ls o  

s u g g e s te d  t h a t  some s a n i t a t i o n  p rob lem s  m ig h t  a r i s e  a t  

c e r t a i n  r e t a i l  o u t l e t s  l a c k i n g  s t o r a g e  space i f  t h e r e  was a 

marked s h i f t  i n  th e  beverage m a r k e t ,  as e x e m p l i f i e d  i n  the  

c o m p le t e l y  r e t u r n a b l e  systems d e p i c t e d  i n  s c e n a r i o s  V I I I  and 

IX  and pe rhaps  a l s o  under  th e  m anda to ry  d e p o s i t  s c e n a r i o  V I I .  

1 1 .4  P o l i c y  i m p l i c a t i o n s

The p r e v io u s  s e c t i o n  11 .3  and c h a p te r s  5,  6, 7, 8 

and 9 o f  t h i s  t h e s i s  have p r o v id e d  some e m p i r i c a l  and 

q u a l i t a t i v e  i n f o r m a t i o n  which c o u ld  a i d  t h e  d e t e r m i n a t i o n  o f  

w h e th e r  t h e  government  s h o u ld  c o n s i d e r  i n t e r v e n i n g  i n  th e  

beverage  c o n t a i n e r  m a rk e t .

On acco un t  o f  the  i m p o s s i b i l i t y  o f  o b t a i n i n g  a l l  th e  

n e c e s s a ry  i n f o r m a t i o n ,  t h i s  t h e s i s  d i d  n o t  s e t  o u t  t o  s e l e c t  

and f o r m u la t e  the  optimum p o l i c y  f o r  th e  beverage c o n t a i n e r  

i s s u e .  However, i n  c h a p t e r  4,  a f ram ew ork  o f  c r i t e r i a  f o r  

th e  e v a l u a t i o n  o f  th e  a l t e r n a t i v e  beverage  c o n t a i n e r  p o l i c y  

measures has been p r o v i d e d .  I t  i s  a l s o  p o s s i b l e  t o  f o r m u l a t e  

a number o f  o b s e r v a t i o n s  from t h i s  f ram ework  and th e  

e m p i r i c a l  a n a ly s e s  p re s e n te d  i n  t h i s  t h e s i s .

The i n f o r m a t i o n  g iv e n  i n  t a b l e  11 .8  c o u ld  fo rm a 

u s e f u l  i n p u t  f o r  an e v a l u a t i o n  o f  beve rage  c o n t a i n e r  p o l i c y  

m easures .  In  o r d e r  t o  p e r fo rm  a f u l l  p o l i c y  e v a l u a t i o n ,  i t  

w ou ld  be n e c e s s a ry  t o  a n a ly s e  th e  o t h e r  f a c t o r s  i d e n t i f i e d  i n  

th e  f ramework  ( e . g . ,  th e  im p a c ts  o f  th e  a l t e r n a t i v e  p o l i c y  

measures on en e rg y  and raw m a t e r i a l s  c o n s u m p t io n ,  consumer 

s o v e r e i g n t y  and c h o i c e ,  and th e  economic  im p a c ts  o f  th e  

p o l i c i e s ) .  I n  t h i s  r e s p e c t ,  i t  i s  i m p o r t a n t  t o  n o te  t h a t
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t a b l e  11 .8  shows th e  annua l  l e v e l  o f  e n v i r o n m e n t a l  b e n e f i t s  

t h a t  wou ld  be g e n e r a te d ,  n o t  j u s t  i n  one p e r i o d  b u t  a l s o  i n  

f u t u r e  p e r i o d s ,  by i n c r e a s e s  i n  th e  use and r e - u s e  o f  

r e t u r n a b l e s .  I n  c o n t r a s t ,  many o f  t h e  a d ve rse  economic 

im p a c ts  o f  such a p o l i c y  measure wou ld  be once and f o r  a l l  

im p a c ts  ( e . g . ,  o b s o le sce nce  o f  n o n - r e t u r n a b l e  f i l l i n g  l i n e s ,  

a d d i t i o n a l  i n v e s tm e n t  a t  th e  d i s t r i b u t i o n  and r e t a i l i n g  

s t a g e s ,  e t c . ) .  F u r th e rm o re ,  th e  s i z e  o f  t h e  annua l  

e n v i r o n m e n t a l  b e n e f i t s  c o u ld  be e x p e c te d  t o  i n c r e a s e  ove r  

t im e  as waste  management c o s t s  c o n t i n u e  t o  i n c r e a s e  i n  r e a l  

t e r m s .

Tab les  1 1 . 1 - 1 1 . 3  and 11 .8  h i g h l i g h t  th e  i n c r e a s e  i n  

th e  e n v i r o n m e n t a l  im p a c ts  o f  c a r b o n a te d  beverage  c o n t a i n e r s  

t h a t  w i l l  o ccu r  i n  1982 i f  t h e r e  i s  a c o n t i n u a t i o n  i n  th e  

r e c e n t  t r e n d s  o f  a d e c l i n e  i n  t h e  m a rk e t  s h a re  and t r i p p a g e  

o f  th e  r e t u r n a b l e  b o t t l e .  The r e s u l t s  f o r  s c e n a r i o  IV i n  

t a b l e  1 1 .8  show th e  e n v i r o n m e n t a l  b e n e f i t s  t h a t  c o u ld  be 

o b t a in e d  by p r e v e n t i n g  any f u r t h e r  d e c l i n e  i n  th e  p o s i t i o n  o f  

t h e  r e t u r n a b l e .  Under s c e n a r i o  IV ,  t h e  s a l e s  l e v e l  o f  

be ve rages  i n  n o n - r e t u r n a b l e s  would  n o t  d e c re a s e ,  b u t  would  

c o n t i n u e  t o  r i s e .  T h is  means t h a t  such a p o l i c y  measure 

wou ld  n o t  c r e a t e  adve rse  economic im p a c ts  such as th e  

o b s o le s c e n c e  o f  c a p i t a l  e q u ip m e n t ,  r e d u n d a n c ie s ,  e t c .  T h is  

s u g g e s ts  t h a t  i t  would  be b e n e f i c i a l  t o  p r e v e n t  any f u r t h e r  

d e c l i n e  i n  t h e  p o s i t i o n  o f  th e  r e t u r n a b l e .

I t  i s  e v i d e n t  t h a t  th e  t r i p p a g e  ac h ie v e d  by the  

r e t u r n a b l e  b o t t l e  p la y s  an i m p o r t a n t  r o l e  i n  d e t e r m in i n g  t h e  

v i a b i l i t y  o f  th e  r e t u r n a b l e  sys tem .  F u r th e rm o r e ,  th e  r e s u l t s  

f o r  s c e n a r i o s  V, V I I ,  V I I I  and IX i n  t a b l e  11 .8  i n d i c a t e  t h a t
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i n c r e a s e s  i n  th e  r e t u r n a b l e ' s  m a rke t  sha re  and t r i p p a g e  would 

y i e l d  r e d u c t i o n s  i n  th e  e n v i r o n m e n t a l  im p a c ts  o f  c a r b o n a te d  

beverage  c o n t a i n e r s .

T h i s  a sp ec t  was r i g o r o u s l y  examined i n  c h a p te r  10 o f  

t h i s  t h e s i s .  Chap te r  10 d e m o n s t ra te d  t h a t  t h e  t r i p p a g e s  o f  

r e t u r n a b l e  b e e r ,  c i d e r  and s o f t  d r i n k s  b o t t l e s  i n  the  U.K. 

a re  much l o w e r  th a n  th o s e  c u r r e n t l y  a c h ie v e d  i n  a l l  o t h e r  

c o u n t r i e s .  O p in io n  Surveys  o f  1 ,528  h o u s e h o ld e rs  and s c h o o l  

c h i l d r e n  i n  L e i c e s t e r ,  B la c k b u rn  and Colwyn Bay show t h a t  

many consumers do no t  r e t u r n  b o t t l e s  because th e y  e x p e r ie n c e  

d i f f i c u l t i e s  i n  r e t u r n i n g  b o t t l e s .  These d i f f i c u l t i e s  a r i s e  

f rom two m a jo r  s o u rc e s .  F i r s t ,  an a p p a r e n t  l a c k  o f  knowledge 

t h a t  t h e  b o t t l e  i s  a r e t u r n a b l e  w i t h  a r e f u n d a b le  d e p o s i t  on 

i t .  Thus, o f  tho se  consumers who d i d  n o t  r e t u r n  a 

' r e t u r n a b l e '  b o t t l e ,  22 pe r  c e n t  t h o u g h t  t h a t  t h i s  b o t t l e  was 

a n o n - r e t u r n a b l e  and a f u r t h e r  14 p e r  c e n t  d i d  n o t  know 

w h e th e r  t h i s  b o t t l e  was a r e t u r n a b l e  o r  n o n - r e t u r n a b l e .  The 

second and most f r e q u e n t l y  m e n t ioned  s o u rc e  was th e  p rob lem s 

t h a t  t h e  consumers e n c o u n te r  i n  f i n d i n g  a r e t a i l e r  w i l l i n g  t o  

a c c e p t  t h e i r  r e t u r n a b l e  b o t t l e s .  Many consumers s a id  t h a t  a 

r e t a i l e r  had r e f u s e d  t o  a c c e p t  a r e t u r n a b l e  b o t t l e  th e y  had 

ta k e n  t o  a sh o p .  T h is  f i n d i n g  was s u b s t a n t i a t e d  by th e  

r e s u l t s  o f  a b o t t l e  r e t u r n i n g  e x e r c i s e  t h a t  was p e r fo rm e d  i n  

L e i c e s t e r .  The r e t a i l e r s  r e j e c t e d  5 -6  o u t  o f  each s e t  o f  8 

ra n d o m ly  s e l e c t e d  r e t u r n a b l e  b o t t l e s  t h a t  were ta k e n  t o  24 

shops i n  t h i s  e x e r c i s e .  In  a d d i t i o n ,  a s e p a ra te  

q u e s t i o n n a i r e  s u rv e y  o f  th e  o p i n i o n s  and p r a c t i c e s  o f  69 

r e t a i l e r s  i n  L e i c e s t e r  and B la c k b u rn  a s c e r t a i n e d  t h a t  most 

r e t a i l e r s  p l a c e  r e s t r i c t i o n s  on t h e  t y p e s  o f  r e t u r n a b l e
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b o t t l e s  th e y  w i l l  a c c e p t ,  i n  o r d e r  t o  reduce  th e  number o f  

r e t u r n e d  b o t t l e s  (and t h e i r  c o n c o m i ta n t  p r o b le m s )  t h a t  t h e y  

have t o  h a n d le .

S i m i l a r l y ,  these  s u rveys  p r o v i d e  an e x p l a n a t i o n  f o r  

t h e  i n e f f e c t i v e n e s s  o f  r a i s i n g  d e p o s i t  l e v e l s ,  wh ich  i s  the  

method t h a t  has t r a d i t i o n a l l y  been adop ted  i n  an a t t e m p t  to  

h a l t  t h e  d e c l i n e  i n  th e  t r i p p a g e  r a t e s .  The consumer s u r v e y s  

found  t h a t  ove r  80 pe r  c e n t  o f  th o s e  consumers ,  who d id  n o t  

r e t u r n  a b o t t l e ,  e i t h e r  d i d  n o t  know what t h e  d e p o s i t  l e v e l  

was o r  th jought  t h a t  i t  was l e s s  th a n  i t s  p r e s e n t  l e v e l .

Thus, i t  appears  t h a t  t h e  re asons  f o r  th e  B r i t i s h  

c on sum ers '  a p p a r e n t l y  w ide sp re a d  f a i l u r e  t o  r e t u r n  b o t t l e s  

a re  more complex th a n  th e  c o n v e n t i o n a l  wisdom d i a g n o s i s  t h a t  

consumers " j u s t  canno t  be b o th e re d  t o  r e t u r n  b o t t l e s " .  

F u r th e rm o re ,  t h e  s u rv e y s  i n d i c a t e  t h a t ,  r a t h e r  th a n  j u s t  

a c c e p t  th e  low and d e c l i n i n g  t r i p p a g e  r a t e s  i n  th e  U .K .  as 

b e in g  i r r e m e d i a b l e ,  t h e r e  a re  some p o s i t i v e  measures t h a t  

c o u ld  r e v e r s e  the se  t r e n d s  and c o u ld  r a i s e  t r i p p a g e  r a t e s .

The d e p o s i t  i s  supposed t o  a c t  as an i n c e n t i v e  and 

t o  compensate th e  consumer f o r  th e  in c o n v e n ie n c e  o f  r e t u r n i n g  

b o t t l e s .  T h e r e f o r e ,  r a t h e r  th a n  j u s t  r a i s e  th e  d e p o s i t  

l e v e l s ,  i t  wou ld  be more e f f e c t i v e  t o  reduce  th e  

i n c o n v e n ie n c e  o f  r e t u r n i n g  b o t t l e s .  There  a re  two m a jo r  ways 

o f  making i t  e a s i e r  f o r  consumers to  r e t u r n  b o t t l e s .  The 

f i r s t  i s  t h e  p r o v i s i o n  o f  some c l e a r e r  i n f o r m a t i o n  t h a t  t h e  

b o t t l e  i s  r e t u r n a b l e ,  w i t h  r e f u n d a b le  d e p o s i t .  T h is  

i n f o r m a t i o n  c o u ld  be d i s p l a y e d  a t  t h e  r e t a i l  o u t l e t  and on 

th e  b o t t l e  ( e i t h e r  on th e  b o t t l e ' s  l a b e l  o r  to p  o r  embossed 

i n t o  t h e  a c t u a l  b o t t l e ) .  The second i s  an in c r e a s e d
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acce p ta nce  o f  r e t u r n e d  b o t t l e s  by th e  r e t a i l e r s .  T h is  c o u ld  

c o n c e i v a b l y  be a c h ie v e d  th r o u g h  a v o l u n t a r y  agreement between 

th e  gove rnm en t ,  b o t t l e r s  and the  r e t a i l e r s .  A l t e r n a t i v e l y ,  

i f  t h i s  p roved  i n e f f e c t i v e ,  i t  m ig h t  be n e c e s s a ry  to  

i n t r o d u c e  r e g u l a t i o n s  r e q u i r i n g  r e t a i l e r s  t o  a c c e p t  empty 

r e t u r n a b l e  b o t t l e s  f rom consumers f o r  t h e  re d e m p t io n  o f  th e  

a p p r o p r i a t e  d e p o s i t .  However, the  r e t a i l e r s  c o u ld  o n l y  be 

e x p e c te d  t o  a c c e p t  b o t t l e s  t h a t  c o u ld  be r e -u s e d  by t h e i r  

s u p p l i e r s  and th e  r e g u l a t i o n s  wou ld  have t o  be f o r m u la t e d  

a c c o r d i n g l y .  Such r e g u l a t i o n s  m ig h t  p rove  d i f f i c u l t  t o  

e n f o r c e .  A p o s s i b l e  i n c e n t i v e  measure wou ld  be th e  payment 

o f  a h a n d l i n g  cha rge  t o  th e  r e t a i l e r  by th e  b o t t l e r  f o r  each 

b o t t l e  r e t u r n e d .  The im p le m e n t a t i o n  o f  one o r  more v a r i a n t s  

o f  t h e  above measures wou ld  ease t h e  m a jo r  d i f f i c u l t y  t h a t  i s  

c u r r e n t l y  e x p e r ie n c e d  by B r i t i s h  consumers i n  r e t u r n i n g  ( o r  

r a t h e r  a t t e m p t i n g  t o  r e t u r n )  b o t t l e s .
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BLACKBURN L~LIP ‘— ^
Not for publication. 
Copyright NWWRC 14,6,79

WASTE SURVEY

NORTH WEST VASTE RECLAMATION COMMITTEE 
MANCHESTER BUSINESS SCHOOL

(Manchester University)

Questionnaire Number 

Time started 

Interviewer

I am from Blackburn Waste Survey/the Town Hall. My name i s ..... .........
You may have heard about the survey on Radio Blackburn, and I left a 
leaflet like this (show) a few days ago. We would be very grateful if you 
would agree to be interviewed.

1. Your house has been chosen as part of a cross-section of the 
population of Blackburn, so it's quite important that you should 
be included.

2. However, you will remain anonymous in the results of the survey - 
your name will not be used. The results will be in the form of 
statistics.

3. We would like to emphasise that there are no right or wrong answers 
to the questions. Different people have different ideas, and we are 
interested in what you think.

Source : BLACKBURN Waste Survey: A study of public attitudes to household waste
collection and disposal. Mercer, D., Ng, M., Lowther, C., Chapman, 3. 
(19S0). Profit from Waste Ltd., Manchester Business School, Manchester, 
1980.
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FAMILY BACKGROUND

The first fev questions are about the family* We ask these so that ve can put 
you into groups, large and small families and so on, and see whether the 
different groups give different answers.

1. How many people are in the family? 
Rntw-P total.

2. How many of them are

3. Which of these age-groups are you 
yourself in?

4. How many of the family are working? 
(Check Thafs yourselfV your hus­
band etc.)
List all workers.

3. What job does (main wage—earner) do?

6. Houses only
Do you own or rent this house?

own
rent

7. If rented
Is it owned by the council or a 
private landlord?

council
private

L
L
L

aged l6 or under . r
aged 17 to 30
aged 31 to 30 .. r-1
aged 31 to 60 .,
aged over 60 .. r—
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Now we would like to talk about other kinds of drinks that you 
may buy.

24. Do you or anyone in the family buy 
any soft drinks to bring home? 
Which ones?
T.ia+. d-rHnka below in table.

IP BUYS NONE GO TO 26

23. ire they usually in returnable bottles, 
non-returnable bottles, or cans?
Tick for each drink.

Returnable Non-
returnable

Cans

!•
2.
3*
4. -
5: ■

6.

M 26» Can you tell me idiether these bottles
are returnable, non-returnable or you don't know? 
Show card A.

Returnable a i/ 
Non-returnable a X 
Don't know a ?

1

J

]
]

Bottle 1
2
3
4
5
6
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SOFT DRINKS

27' How often do you buy any of these 
particular bottles? Show card A. 
Tick for each bottle.

never rarely occasionally often
Bottle 1

2R
3

4R
5
6R

IF BOYS NO SOFT DRINKS GO TO 29

28. Of the returnable bottles that you
buy, how many do you actually return? 
Tick for each bottle.

All Most Some, 
a few

None Don't
know

Bottles on card A.
2
4
6

Other retumables (see 25) 
Name —
Name —
Name —



■>{29.] Do you or anyone in the family buy 
any beer or eider to bring home? 
Which brands?
List dvf'nkji below in table.

X I I . 17

BEER AND CIDER

IP BUYS NONE GO TO 31

30. Are they usually in returnable bottles, 
non-returnable bottles, or cans? 
Tlckforeachdrink.

. . .  ------
Returnable Non-

returnable
Cans

1.
2.
3.
4*
5.
6.

—^ (31 j Can you tell me whether these
bottles are returnable, non-returnable or you don't Imow? 
Show cards B and C.

Returnable a 
Non-returnable a X 
Don't know a ?

IP BUYS NO DRINKS AT ALL, GO TO 51
IP BUYS ONLY SOFT DRINKS, GO TO 34

Beer bottle 1
2
5
4

Cider bottle 1
2
3
4
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BEER AND CIDER

32. How often do yon buy any of these 
particular bottles?
Show cards B and C.
Tick for each bottle.

never rarely occasionally often
Beer bottle 1 R

2

3 E

4 a

Cider bottle 1 R
2 R
3

4 R

33* Of the returnable bottles that you buy, 
how many do you actually return?
Tick for each bottle.

All Most Some, 
a few

None Don't
know

Bottles on card B
1

3
4

card C
1
2
4

Other retumables ( see 30) 
Name —
Name —
Name -
Name — 1
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RETURN OF BOTTLES

> 134j I If returns bottles

35.

37.

What is your main reason for 
returning bottles?

L

If doesn't return all retumables
Is there any particular reason why 
you don't return (some) bottles?

36. What would encourage you to return 
more bottles?

38.

How easy or difficult is it for 
you to return bottles to the shops?
Is it easy/difficult for all of them? 
Write in brands which are easy and 
difficult.

very difficult 
a little difficult

.fairly «aay
very easy 
other (write in)

What makes it easy/difficult (see 37) 
to return them to the shops?

39. Have you found any shop unwilling to 
accept them? Which one?
Enter name and type yes .,
of shoo.
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RRTiniN Oh' DOTTT.Ï-^î

40. If yes
Why were they unvrllliag?

41. Did you give up then, or return 
the bottles somewhere else?

gave up
returned elsewhere

42. Do you Imow the deposit on these 
returnable bottles?
Pnt#T deposit quoted.

soft drinks 2 

4
6

beer 1

cider

43. What deposit would make it just 
worthwhile for you to return 
bottles - the minimum that you 
would return them for?

1



46.

On the whole do you prefer drinks 
in glass bottles, plastic bottles, 
or cans?Tick. glass bottles

plastic bottles 
cans
any of them

i5. If states a preference
Why do you like them best?

If states a preference
What do you dislike about the 
other two containers?

glass bottles 
plastic bottles 
cans

XII.21 
lU-TniN OK tiOTTLHS h

L
L

L
r
1
; i

: i

: i

47* Do you think, returnable or non- 
returnable bottles are best?
Tick. returnable

non—retumabl e
either

43. If states a preference
Why do you think that?

49. Where do you usually buy your drinks?
soft drinks at 
beer at 
cider at

50. Where do you do your main shopping
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ENVIRONMENTAL ATTITUDES

69. If these bins were used, and waste 
was separated for recycling, do 
you think it would:

help to keep the price of goods down?

save fuel used in oanufactaring goods? 
save land front being used for tipping?

Yes No D.K.

7 0. Do you think it would:
result in poorer quality goods? 
lead to unenploymmt?

Yes No D.K.

71. Would it be:
too much trouble for householders 
to do it?
too difficult or costly for the council 
to run the scheme?

Yea No D.K.

-

72« Do you think it would:
benefit the population as a whole? 
be of benefit to you and your family?

Yes No D.K.

73« Would you please say whether you think
the following statements are True or False.

Many goods have too much wrapping. —
A lot of good clothes are thrown away.
People should cut down on the petrol & oil they use. 
A lot of food is wasted in this country.
The countryside is being spoiled in many places. 
Towns and cities are too noisy these days.
Cities are taking up too much space.
People don't care about keeping Britain tidy.

True False D.K.



75.
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74. Asian interviewees
How long have yon he en in 
this country?

No. of years

Asian interviewees
How well do you speak English?

fluently 
a little 
not at all

76.  H«ii you heard about the survey, 
either on Radio Blackburn or 
in the newspaper (before you 
received our letter)?
Tick if Yea.

radio
., . . . newspaper

1 
T 
7 
1

Thank you very much for your help. It has been most interesting 
to talk to you* We hope that the results of the study will be 
useful to the Blackburn Borough Council and to the Government, 
in trying to deal with the problem of Waste. If you are interested 
in knowing what comes out of the survey, the results will be ready 
at the end of the year, and will be announced in the newspapers and 
on Radio Blackburn.
(Hand out copy of 'Thank You' leaflet).
Interest in the problem: Interested

Indifferent, can't tell 
Antagonistic

Time finished.................
Length of interview .......  minutes
Type of housing  ...................
Members of family interviewed: 

Wife/single woman . 
Husband/single man .,
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Photographs used fo r  the 

Consumer Survey in  B lackburn.
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RETAILERS SURVEY
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Retailer Questionnaire 
Blackburn 27-09-79*
Not for publication.

wAsn W W T »

1 NORTH WEST WASTE RECLAMATION COMMITTEE
J MANCHESTER BUSINESS SCHOOL 

(Manchester University)

Questionnaire Number 

Type of retail outlet 

Position of respondent 

Date

Interviewer

The Blackburn Waste Survey (conducted by researchers from Manchester and 
Leicester universities) is concerned with various aspects of the 
management of waste collection and disposal. Both householders and 
retailers are being asked to participate by answering questionnaires.

I Your shop has been chosen as part of a cross—section of the retail outlets
in and around Black b a m  which sell soft drinks and alcoholic beverages.

1 Oil® aspect ef the survey- is concerned with the containers in which these
products are sold.

The information given by all participants will be treated as confidential,
and your co-operation will be greatly valued by the researchers.
Source: Blackburn Waste Survey: A study of public attitudes to household

waste collection and disposal. Mercer, D., Ng, M., Lowther, C., 
Chapman, 3., Profit from Waste Ltd., Manchester Business School, 
Manchester, 1980.
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Ve should be very grateful if you would answer the following questions 
in as much detail as possible. They are concerned with the various 
types of container in which beverages are sold, and are designed to 
throw light on some of the problems connected with the use of 
returnable and non-returnable containers. Our interviewer will 
assist you if necessary.

If you sell soft drinks in bottles, please answer section A. (question 1-2) 
If you sell beer in bottles, please answer section B, (question 3—4).
If you sell cider in bottles, please answer section C. (question 5-6).
If you sell any beverages in cans, please answer section D. (question 7-9)* 
Please also answer the relevant part of section E.

A. Soft drinks

(These include coke, lemonade, etc., lucozade, tonic water, bitter lemon, 
Britvic and other pure fruit juices; not squashes).

1. Could you please give the approximate size of your order 
last month for the soft drinks listed above.

Please divide them into the following categories;

EETDENABLE BOTTLES ...... doz.

NON-RETURNABLE BOTTLES ......  doz.

CANS ...... « doz.

2a What sizes of returnable soft drinks bottles 
do you sell?

b What proportion of the returnable soft drinks bottles 
are returned to you?

4 to 7 oz....... ....... .
26 oz.....................
litre or quart ........
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B. Beer

(This includes lagers).

3. Please give the approximate size of your order 
last month for beers and lagers.

Please divide them into the following categories:

RETURNABLE BOTTLES   doz.

NON-RETURNABLE BOTTLES   doz.

CANS   doz.

4a What sizes of returnable beer & lager bottles do 
you sell?

h What proportion of the returnable beer bottles 
are returned to you?

6 oz .......
i pint .......
1 pint .......
2 pint s .......

C. Cider

5. Please give the approximate size of your order 
last month for cider.
Please divide it into the following categories;

Returnable bottles   doz.
Non-returnable bottles ........  doz.

6. What proportion of the returnable cider bottles 
are returned to vou?
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D . Aluminitm Cana

7, Are any of the cans yon handle all-aliaminium?

yes ......
no ......
don't knov  .....

8. If yes, vhat proportion are all-alumininia?

9. Which products are in ail-aluminium cans?

10. If there was a deposit and return system for aluminium 
cans (as for bottles) how would you feel about this?
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E. Retailers Policy and Oninion on Returnable Bottles
IT YOU DO NOT SELL RETUHNABLE BOTTLES, PLEASE GO TO QUESTION 20.

11. In mark-ing the prices of returnable bottles (either on your 
shelves or on the bottles) which of the following do you do?
If you use more than one method, please say which drinks you 
use each method for.

a) Mark the price including beverage and deposit (if the price 
of a pint of beer is jOj> and the deposit 6p you would mark 
it '6v).

b) Mark the price of the beverage only excluding the deposit. 
(For the pint of beer this would be “On).

c) Mark the price of the beverage and the deposit separately. 
(For the beer this would be 30n + 6n deposit).

d) Mark the price including the beverage and the deposit, but
say that a deposit is included. (For the beer this would be
36p (incl. 6p deposit).

e) The deposit alone is on the bottle.

f) Neither price nor deposit is marked.

g) Any other price marking system (please give details)

12. When a customer buys a returnable beer, cider or soft drink 
bottle, do you tell him about the deposit on the bottle:

never .............
occasionally....... .
frequently .............
alwavs ..............
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15. How do you feel about handling returnable bottles 
and redeeming the deposits?

14. If you sell beverages in returnable bottles,
does this cause you any problems or inconvenience?

yes
no

If yes', please describe the problems or inconvenience.

If ves. would you say the problem or inconvenience is

■* slight ..........
-I moderate ...... .
J severe  .......

]
j 15. Do you accept all returnable beer, cider and soft drinks

bottles that are brought back to your shop or only certain 
ones?

all ...........
certain ones .....
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l6. Please say ■vdiich. beer, cider and soft drinls bottles 
you do accept.

(Probe to find ether ' those I sell' means;
specific bottles sold - with retailer's stamp? 
bottles he thinks he so Id - from his o-mi customers? 
any bottles of brands he sells? 
bottles of standard shape/si ze? )

17. Would you ever not accent one of those bottles (the 
ones you normally do accept? Repeat categories 
described above.) In vhat circumstances?

18. Now to come to the bottles you don't accept (mention the 
categories not described in I6), why is it that you can't 
or don't take them?

(if 'supplier doesn't accept', probe to find;
a) which supplier - cash à carry, wholesaler,
' bottler/brewer?
b) whether they accept - only their own labelled bottles?

- bottles of standard shape/size?)
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19. Where do you store returned bottles?
(.1ÎTER .ANSWERING THIS QUESTION PLEASE CONTINUE WITH QUESTION 21 ]

20 Could you please give the reasons why you do not handle 
returnable bottles?

21. If returnable bottles were to be used more widely than now, 
what would your atti tude be?

22. Did you know that the National Association of Soft Drinks 
Manufacturers bas reconmended the use of symbols like the ones 
below on the labels of retrumable and non-returnable containers?

23.

Symbol for returnable 
bottles:
4

ves

Symbol for non-returnable 
containers;

 .................no

Have you actually seen either of the following symbols which 
are now in use on some bottles and cans?

Symbol for returnable 
bottles:

yes
no

Symbol for non-returnable 
containers;

• yes .......

I / ! no

24. Do you think the symbols will;

Increase the number of bottles returned?
Reduce the litter caused by bottles 
and cans?

yes no

Can you suggest any way of improving the symbols?



X I I I , 9

25. Please say which days of the week and what 
times you are open.

26, Is this shop a member of a 'symbol' group - 
e.g. M.A.C.E., BOB, V.G., etc?

27. Could you please list below the suppliers from
whom you obtain your soft drinks, beers and ciders.

wholesalers

cash-and-carry warehouses

manufacturers (direct supply)

any other suppliers

Thank you very much for your co-operation. The questionnaire will 
be collected from you. The results will be compiled at Manchester 
and Leicester Universities.
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Total
Total
Total

A p p e n d i x  X I V

Details of the Returnable Bottles used in the Bottle Return Exercise 

(A) Soft Drinks

BRAND Size Deposit Shape No. of Times Deposit Given
Rejected Accepted Correct Under

Coke 16 oz 8p Dist. _ 5 3 2
6 \o z 4p Dist. 8 1 1 -

Pepsi 6ioz 4p Dist. 1 - - -

Lovetts 33 oz Sp Std. 3 2 2 -

" 35 oz 8p Std. - 2 I I
" 26 oz 8p Std. 8 5 3 2
" (Cordial) 26 oz 8p Std. 2 - - -

Furnivals 38 oz 8p Std. 1 I I -

Hoyes 38 oz 8p Std. - 1 1 -
Corona 35 oz 8p Dist. 11 1 I -

" (Cordial) 26 oz 5p Dist. 1 - - -
Carters 35 oz 8p Dist. 4 - - -
C & R 35 oz 7p Dist. 3 - - -
Lilt 26 oz 8p Dist. 2 - - -
Schofields 38 oz 8p Std. 4 - - -
Britvic Orange Ouice 4 oz 4p Std. 4 I I -
Rawlings Tomato " 4 oz 4p Dist. 1 - - -
Schweppes 6 oz 4p Std. 1 - - -

" 4 oz 4p Std. 3 2 1 I
Canada Dry 4 oz 4p Dist. 3 - - -

Unlabelled 6 oz 4p Std. I - - -

Standard (Std.) Bottles 27 14 10 4
Distinctive (Dist.) Bottles 34 7 5 2
Soft Drinks 61 21 15 6

(B) Cider

BRAND Size Deposit Shape No. of Times Deposit Given
Rejected Accepted Correct Under

Olde English 
Woodpecker 
Strongbow 
Coates

38 oz 
38 oz 
38 oz 
38 oz

lOp
lOp
lOp
lOp

Std.
Std.
Std.
Std.

Total Cider Bottles (all standard) 10
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Total
Total
Total

BRAND Size Deposit Shape No.
Rejected

of Times 
Accepted

Deposit
Correct

Given
Under

Newcastle Brown I pt 6p Dist. 9 6 5 I

M & B I pt 6p Std. 1 2 2 -
Kimberley I pt 6p Std. 5 2 2 -
Thwaites I pt 6p Std. 7 - - -
Manns I pt 6p Std. 4 2 2 -
Shipstones I pt 6p Std. I 6 6 -
Everards I pt 6p Std. 2 - - -

" 2 pt 4p Std. 4 I 1 -

Skol 2 pt 4p Std. 7 3 2 1

Carlsberg i pt 4p Std. 1 I 1 -
Bass i pt 4p Std. I - - -

Marstons i pt 4p Std. I 1 I -
Belgium pils i pt 4p Dist. 10 - - -
Guiness (local bottler) I pt 6p Std. - 3 3 -

i pt 4p Std. 1 I - 1
Guiness (distant bottler) I pt 6p Std. 3 2 2 -
Unlabelled I pt 6p Std. 4 1 1 -

Standard bottles 
Distinctive bottles

42
19

25
6

23
5

2
I

Beer bottles 61 31 28 3
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Appendix XV

List of government agencies, private companies and other organisations who 
provided information for this report__________________________________________

The following are the major organisations, companies and government 
departments who provided information for this research report. I am most 
grateful to the many people in these organisations for their valuable assistance.

ŒNTRAL government Departments and Agencies

Association of District Councils
Alkali and Clean air Inspectorate
Central Electricity Generating Board (CEGB)
Central Unit on Environmental Pollution (CUE?) of DOE
Countryside Commission
Department of the Environment (DOE)
Department of Health and Social Security (DHSS)
Department of Industry (DOI)
Environmental Health Officers Association (ERA)
Forestry Commission
Harwell, Waste Research Unit
Local Government Operations Research Unit
Ministry of Agriculture, Fisheries and Food (MAFF)
National Anti-Waste Programme
National Coal Board - Coal Research Establishment 
National Park Authorities

Brecon Beacons National Park 
Lake District National Park 
North Yorkshire Moors National Park 
Peak District National Park 
Pembrokeshire Coast National Park 
Snowdonia National Park 

Scottish Development Department 
Transport and Road Research Laboratory (TRRL)
Warren Spring Laboratory 
Water Data Unit of DOE 
Water Authorities

Severn Trent Water Authority 
South West Water Authority 
Thames Water Authority 
Welsh Water Authority 
Wessex Water Adthority

Local Authorities

Berkshire County Council 
Cambridgeshire County Council 
Cleveland County Council 
Cornwall County Council 
Dundee City Council 
Durham County Council 
Essex County Council 
Falkirk District Council 
Glasgow District Council 
Greater London Council 
Hampshire County Council
Leeds City Council, Department of Environmental Health 
Leicester City Council 
Leicestershire County Council
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Liverpool City Council
London Borough of Hillingdon
Merseyside County Council
Northamptonshire County Council
Nottinghamshire County Council
Oxfordshire County Council
Roxburgh District Council
Suffolk County Council
Tyne and Wear County Council
West Sussex County Council
West Yorkshire Metropolitan County Council
South Yorkshire County Council

Brewers

The Brewers' society 
Institute of Brewing 
Everards Ltd.
Fullers Ltd.
Marstons Ltd.
G. Ruddle & Co. Ltd.
Watneys Ltd.
^iithread & Co. Ltd.

Soft Drinks Bottlers 
British Soft DrinksSounci1 
A. Gr. Barr & Co. Ltd.
Beechams Foods Ltd.
N. Furnival & Co. Ltd.,
Schweppes Ltd.
Wright Drinks Ltd.

Other Private Companies and Organisations

Anglesey Aluminium Metal Ltd.
Atkins Research and Development 
British Petroleum Co. Ltd.,
British Steel Corporation
The Chartered Institute of Public Finance and Accountancy 
Confederation of British Industry 
England, Grosse and Associates Ltd.
Fihe Fare Ltd.
Friends of the Earth 
Gateway Food Markets Ltd.
Glass Manufacturers Federation
Industry Committee for Packaging and the Environment (INCPEN) 
Institute of Grocery Distribution 
Institute of Solid Wastes Management
Dr. L. Katan, Consultant, Polymers Safety and the Environment
Keep Britain Tidy Group
Keep Wales Tidy
Material Recovery Ltd
Metal Box Ltd
Multiple Food and Drink Retailers Association 
National Farmers’ Union
Peat, MarwicK and Mitchell, Consultants, Paris 
PIRA
Redfeam National glass 
Retail Consortium
Royal Society for the Prevention of Accidents
Royal Society for the Prevention of Cruelty to Animals
SPD Distribution Ltd.
United Glass Containers Ltd.



XV.3

Universities and Educational Establishments 

University of Aberdeen
University of Aston in Birmingham, Department of Civil Engineering, 
Buckinghamshire College of higher Education 
Cranfield School of Management
Cranfield Institute of Technology - Centre for Transport Studies 
University of East Anglia, School of Environmental Sciences 
Leeds University, Department of Mining and Mineral Sciences 
University of Newcastle Upon Tyne,•Department of Soil Science, 

-Transport Operations Research Group 
The Open University
Portsmouth Polytechnic - Department of Civil Engineering, 
Southampton University, Department of Biology 
University College Swansea, Zoology Department.
University of Manchester 
Manchester Business School 
University of Lund, Sweden 
Bowdoih College, Maine, U.S.A.
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APPENDIX I

VARIOUS COUNTRIES* POLICY MEASURES CONCERNING 

CARBONATED BEVERAGE CONTAINERS^ )

A u s t r a l i a

w h ic h  : -

S ou th  A u s t r a l i a  p r o m u l g a t e d  a Beverage  C o n t a i n e r  Ac t

-  p r o h i b i t e d  t h e  s a l e  o f  b e e r  and s o f t  d r i n k s  i n  
n o n - r e t u r n a b l e  b o t t l e s  and i n  cans  w i t h  d e t a c h a b l e  
r i n g  p u l l  o p e n i n g  d e v i c e s  ;

-  r e q u i r e d  t h a t  beve ra ge  cans  w i t h  n o n - d e t a c h a b l e  
o p e n i n g  d e v i c e s  must  b e a r  a r e f u n d a b l e  d e p o s i t ;

-  r e q u i r e d  t h a t  each be ve ra ge  c o n t a i n e r  must  be 
marked show ing  t h e  l e v e l  o f  t h e  r e f u n d a b l e  d e p o s i t  
on t h a t  c o n t a i n e r .

The A u s t r a l i a n  E n v i r o n m e n t  C o u n c i l ' s  l i t t e r  c o n t r o l  
c o m m i t t e e  has l a u n c h e d  a s t u d y  on t h e  economic  
i m p l i c a t i o n s  o f  t h e  i m p l e m e n t a t i o n  o f  manda to ry  
l e g i s l a t i o n  t h r o u g h o u t  a l l  A u s t r a l i a .

Canada

( i )  A l o e r t a

In  1971 t h e  Beverage  C o n t a i n e r s  A c t  was passed w h i c h  
s t i p u l a t e d

-  a ma nda to r y  d e p o s i t - r e f u n d  sys tem f o r  a l l  
c a r b o n a t e d  s o f t  d r i n k s  c o n t a i n e r s ;

-  t h e  e s t a b l i s h m e n t  o f  d e p o t s  f o r  t h e  a c c e p t a n c e  o f  
s o f t  d r i n k  c o n t a i n e r s .

( 1 )  The i n f o r m a t i o n  on t h e  p o l i c y  measures  p r e s e n t e d  i n  t h i s  
Append i x  was d e r i v e d  f r o m :  Peake r  ( 1 9 7 5 ) ;  U.S.
E n v i r o n m e n t a l  P r o t e c t i o n  Agency ( 1 9 7 7 ) ;  OECD ( 1 9 7 8 ) ;  
L i d g r e n  ( 1 9 8 0 ) ;  M o u l l i n  ( 1 9 8 0 ) ;  Waste Management 
A d v i s o r y  C o u n c i l  ( 1 9 8 0 ) ;  Garmin ( 1 9 8 2 ) ,  Hama la inen  
( 1 9 8 2 ) ,  H o l d t  ( 1 9 8 2 ) ,  L i e b e n  ( 1 9 8 2 ) ;  and P e r s o n n e l  
Comm un ica t i on  w i t h  t h e  Waste Management  B ranch  o f  t h e  
E n v i r o n m e n t  P r o t e c t i o n  S e r v i c e ,  E n v i r o n m e n t  Canada,  
O t t a w a .
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( i i )  B r i t i s h  Co lumbia

In  1970 r e g u l a t i o n s  were passed  wh i c h  s t i p u l a t e d  : -

-  m a nda to r y  d e p o s i t - r e f u n d s  f o r  a l l  c a r b o n a t e d  s o f t  
d r i n k s  and o e e r  c o n t a i n e r s  ;

-  a ban on be ve ra ge  cans w i t h  d e t a c h a b l e  o p e n i n g  
d e v i c e s  ( r i n g  p u l l s ) ;

-  t h e  . p r o v i s i o n  o f  d e p o t s  f o r  t h e  r e t u r n  o f  
c o n t a i n e r s .

( i i i )  M a n i t o b a

There  i s  a v o l u n t a r y  ag reemen t  be tween t h e  p r o v i n c i a l  
gov e rn men t  and t h e  be ve r ag e  i n d u s t r y  f o r  t h e  
w i t h d r a w a l  o f  cans  w i t h  d e t a c h a b l e  r i n g  p u l l  op e n i n g  
d e v i c e s .

( i v )  New B r u n s w i c k

In  1978 r e g u l a t i o n s  were passed  u n de r  t h e  Beve rage  
C o n t a i n e r s  Ac t  w h i c h  s t i p u l a t e d  : -

-  a oan on cans  w i t h  d e t a c h a b l e  o p e n i n g  d e v i c e s ;

-  ma nda to r y  d e p o s i t - r e f u n d s  f o r  r e f i l l a b l e  s o f t  
d r i n k s  c o n t a i n e r s ;

-  m a nda to r y  a v a i l a o i l i t y  o f  r e f i l l a b l e  s o f t  d r i n k s  
c o n t a i n e r s  a t  t h e  r e t a i l  o u t l e t s .

( v)  Nova S c o t i a

-  S o f t  d r i n k s  i n  r e f i l l a b l e  b o t t l e s  must  be g i v e n  
e q u a l  s h e l f  space t o  t h o s e  i n  o n e - t r i p  b o t t l e s ,  
m a t c h i n g  oy o r a n d , s i z e  and f l a v o u r .

-  There i s  a m inimum d e p o s i t  on r e f i l l a b l e  b o t t l e s ,  
r a n g i n g  f r om 10^ f o r  l O f l . o z .  b o t t l e s  t o  4Qd f o r  
1 . 5  l i t r e  b o t t l e s .  The r e f u n d  i s  m a n d a t o r y .

-  Bev e rage  cans  must  have n o n - d e t a c h a b l e  o p e n i n g  
d e v i c e s  f rom 1 . 4 . 7 9 .

( v i )  O n t a r i o

In  1971 r e g u l a t i o n s  were passed  u n de r  t h e  
E n v i r o n m e n t a l  P r o t e c t i o n  Ac t  w h i c h  s t i p u l a t e d  : -

-  man da to r y  d e p o s i t  r e f u n d s  f o r  r e f i l l a b l e  s o f t  
d r i n k s  c o n t a i n e r s ;
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-  m a nda to r y  a v a i l a b i l i t y  and e q u a l  s h e l f  space f o r  

r e f i l l a b l e  s o f t  d r i n k s  c o n t a i n e r s ;

-  a ban on be v e r a ge  cans w i t h  d e t a c h a b l e  r i n g  p u l l  
d e v i c e s ;

-  a Dan on t h e  use o f  new p l a s t i c  c o n t a i n e r s ,  
a lu m in iu m  be ve r ag e  cans and some s i z e s  o f  
n o n - r e f i l l a b l e  g l a s s  b o t t l e s  f o r  c a r o o n a t e d  s o f t  
d r i n k s .

In  a d d i t i o n ,  t h e r e  i s  an ag reemen t  be tween t h e  
be ve r ag e  i n d u s t r y  and go ve rn me n t  t o  r e d u c e  t h e  use o f  
cans and n o n - r e t u r n a o l e  b o t t l e s  f o r  c a r o o n a t e d  s o f t  
d r i n k s  t o  25 p e r  c e n t  o f  t o t a l  s a l e s .

( v i i )  P r i n c e  Edward I s l a n d

Under  t h e  E n v i r o n m e n t a l  P r o t e c t i o n  A c t  t h e  f o l l o w i n g  
measures  were passed  i n  1977 w h i c h  s t i p u l a t e d  : -

-  manda to ry  d e p o s i t  r e f u n d s  f o r  r e f i l l a b l e  c a r b o n a t e d  
s o f t  d r i n k s  c o n t a i n e r s ;

-  a ban on n o n - r e f i l l a b l e  b o t t l e s  f o r  b e e r  and 
c a r b o n a t e d  s o f t  d r i n k s  ;

-  t h e  a p p r o v a l  o f  t h e  M i n i s t e r  i s  r e q u i r e d  b e f o r e  a 
new c o n t a i n e r  can be i n t r o d u c e d .

( v i i i )  Quebec

In  1978,  a t a x  was i n t r o d u c e d  on n o n - r e t u r n a b l e  
be ve r ag e  c o n t a i n e r s .  The l e v e l  o f  t h e  t a x  was 
i n i t i a l l y  2çè f o r  c o n t a i n e r s  o f  16oz .  and u n d e r  and 5d 
f o r  c o n t a i n e r s  l a r g e r  t h a n  5(zf. The t a x  l e v e l  was 
s c h e d u l e d  t o  r i s e  by I d  p e r  y e a r  u n t i l  i t  r e ach ed  5d 
and lOd r e s p e c t i v e l y ,  ( a b o u t  2 pence and 4 pence -  
U .K.  c u r r e n c y  -  r e s p e c t i v e l y ) .

( i x ) Saska t chewan

In  1973 r e g u l a t i o n s  were passed  wh i c h  s t i p u l a t e d  : -

-  ma nd a to ry  d e p o s i t - r e f u n d  sys tem f o r  r e f i l l a b l e  s o f t  
d r i n k s  and b e e r  b o t t l e s ;

-  bans on cans  and n o n - r e t u r n a b l e  b o t t l e s  f o r  s o f t  
d r i n k s  and b e e r ,  e x c e p t  i n  v a r i o u s  s p e c i a l  uses  
( such  e x c e p t i o n s  have been g r a n t e d  and,  i n  
p r a c t i c e ,  20 p e r  c e n t  o f  b e e r  and s o f t  d r i n k  s a l e s  
a r e  s t i l l  i n  n o n - r e f i l l a b l e  c o n t a i n e r s ) ;



Denmark

F i n l a n d

France
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-  gove rnmen t  a p p r o v a l  i s  r e q u i r e d  f o r  a l l  new 

oeve ra ge  c o n t a i n e r s .

The use o f  n o n - r e t u r n a o l e  c o n t a i n e r s  f o r  c a r b o n a t e d  
s o f t  d r i n k s  has been banned s i n c e  1977.

Fo r  b e e r ,  t h e  use o f  b e e r  cans  was o r i g i n a l l y  b e i n g  
phased o u t  t h r o u g h  a v o l u n t a r y  ag reemen t  be tween  t h e  
a u t h o r i t i e s  and t h e  b r e w e r i e s  and t h e  r e t a i l  t r a d e .

Then,  i n  1982,  t h e  gov e rn men t  im p l e m e n te d  a 
r e g u l a t i o n  t o  ban t h e  use o f  n o n - r e t u r n a b l e  
c o n t a i n e r s  f o r  b e e r  and c a r b o n a t e d  s o f t  d r i n k s ,  t o  
l i m i t  t n e  numoer o f  d i f f e r e n t  t y p e s  o f  r e f i l l a o l e  
b o t t l e s  f o r  b e e r  and s o f t  d r i n k s  and e n s u re  t h e  
m a in te n a n c e  o f  an e f f i c i e n t  r e t u r n a b l e  sys tem f o r  t h e  
d i s t r i b u t i o n  o f  c a r b o n a t e d  b e v e r a g e s .

I n  1982 a A d u t y  was l e v i e d  on r e t a i l  p a c k a g i n g  f o r  
v a r i o u s  b e v e r a g e s .  Beer  and s o f t  d r i n k s  a r e  i n c l u d e d  
w i t h i n  t h e  scope o f  t h i s  d u t y  w h i c h ,  i n  1978,  was s e t  
a t  20 -90  o r e  p e r  c o n t a i n e r  d e p e n d i n g  upon t h e  
c o n t a i n e r ' s  vo lume .  In  1982,  t h e  l e v e l  o f  t h i s  d u t y  
was i n c r e a s e d  t o  30 -1 3 5  o r e  p e r  c o n t a i n e r ,  w h i c h  i n  
t e r m s  o f  U.K.  c u r r e n c y  i s  e q u i v a l e n t  t o  a o o u t  
2 -1 0  pence .

A s p e c i a l  t a x  o f  0 . 3 6 - 0 . 6  F.Mks  p e r  l i t r e  was imposed 
i n  1976 on a l l  n o n - r e t u r n a b l e  c o n t a i n e r s  f o r  b e e r  and 
s o f t  d r i n k s .  The l e v e l  o f  t h s  t a x  was r a i s e d  i n  1980 
t o  1 F.Mk p e r  l i t r e .  The go v e rn me n t  has r e c e n t l y  
i n c r e a s e d  t h e  t a x  on n o n - r e t u r n a o l e  g l a s s  and m e t a l  
c o n t a i n e r s  f o r  s o f t  d r i n k s  f r om 1 F.Mk t o  3 F.Mks p e r  
l i t r e .  At  t h e  i n c r e a s e d  l e v e l ,  t h i s  s p e c i a l  t a x  
wou ld  be e q u i v a l e n t  t o  a b o u t  35 pence ( U .K .  
c u i r r e n c y ) .

There  i s  a v o l u n t a r y  ag reemen t  be tween t h e  gov e rn men t  
and i n d u s t r y  w h i c h  w i l l  r u n  f r om Jan ua ry  1980 t o  
December 1984.  The m a j o r  o b j e c t i v e s  s p e c i f i e d  i n  
t h i s  ag reemen t  a r e :

-  de v e lo p m e n t  o f  i n n o v a t i o n s  i n  t h e  d e s i g n  o f
b e v e ra g e  c o n t a i n e r s .  T h is  i n c l u d e s  t h e  a c h i e v e m e n t  
o f :  a 12 p e r  c e n t  r e d u c t i o n  i n  t h e  e n e rg y  consumed
p e r  h e c t o l i t r e  b o t t l e d ;  an 8 and 6 p e r  c e n t  
r e d u c t i o n  i n  t h e  w e i g h t  o f  g l a s s  and p l a s t i c  
c o n t a i n e r s ,  r e s p e c t i v e l y ,  by 1984;
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-  a 40 p e r  c e n t  r e d u c t i o n  i n  t h e  w e i g h t  o f  be ve rage  
c o n t a i n e r s  i n  h o us eh o l d  w a s te ;

-  r e c y c l i n g  o f  was te  g l a s s  f r om h o u s e h o l d s  t o  
i n c r e a s e  t o  45 0 ,000  t o n n e s  p . a .  by 1983;

-  an i n c r e a s e  i n  t h e  use and r e t u r n  r a t e  o f  
r e t u r n a o l e  g l a s s  b o t t l e s  f o r  b e v e r a g e s .

An a n n u a l  r e v i e w  w i l l  be u n d e r t a k e n  t o  m o n i t o r
p r o g r e s s  t o w a r d s  t h e  a c h i e v e m e n t  o f  t h e s e  o b j e c t i v e s .

The gov e rn men t  has f i n a n c e d  a s t u d y  o f  be ve rage  
c o n t a i n e r s .  The o b j e c t i v e s  o f  t h i s  s t u d y  a re  t o  
r e duce  t h e  en e r g y  r e q u i r e d  f o r  t h e  m a n u f a c t u r e  o f  
g l a s s  b o t t l e s ,  i n c r e a s e  t h e  use o f  r e t u r n a b l e  b o t t l e s  
and re d u c e  t h e  amount  o f  cans  used f o r  s o f t  d r i n k s .

I n  Norway,  t h e r e  has been a m a nd a to ry  d e p o s i t - r e f u n d  
sys tem f o r  b e e r  and s o f t  d r i n k s  c o n t a i n e r s  f o r  many 
y e a r s .

I n  1974,  t h e  gov e rn men t  i n t r o d u c e d  a t a x  o f  0 . 8 0  
Norweg ian  K r o n o r  on each n o n - r e t u r n a b l e  c o n t a i n e r  f o r  
b e e r  and c a r b o n a t e d  s o f t  d r i n k s .  At  t h e  t i m e  o f  i t s  
i n t r o d u c t i o n ,  t h i s  t a x  r a i s e d  t h e  p r i c e  o f  b e e r  cans 
by 30 p e r  c e n t .  T h i s  t a x  has s i n c e  been r a i s e d ,  i n  
1982,  t o  1 .2 5  N . K r .  p e r  c o n t a i n e r  w h i c h ,  i n  t e r m s  o f  
U.K.  c u r r e n c y ,  i s  e q u i v a l e n t  t o  ab ou t  12 pence .

There i s  c o m p u l s o r y  s t a n d a r d i s a t i o n  o f  b e e r  and s o f t  
d r i n k s  b o t t l e s  as r e g a r d s  s i z e  and v o l u n t a r y  
s t a n d a r d i s a t i o n  as t o  shape ,  c o l o u r  and w e i g h t .

There  i s  a v o l u n t a r y  ag reemen t  be tween t h e  be ve r ag e  
i n d u s t r y  and t h e  gove rnm en t  f o r  t h e  p r e v e n t i o n  o f  t h e  
r e - i n t r o d u c t i o n  o f  n o n - r e t u r n a b l e  b o t t l e s  i n  t h e  
Norweg ian  b e e r  and c a r b o n a t e d  s o f t  d r i n k s  m a r k e t .

A s t u d y  on beve ra ge  c o n t a i n e r s  has been u n d e r t a k e n .  
The o b j e c t i t V e  o f  t h i s  s t u d y  was t o  a s s i s t  t h e  
d i s c u s s i o n s  c o n c e r n i n g  how t h e  beve ra ge  c o n t a i n e r  
sys tems  i n  Norway c o u l d  be i m p r o v e d .

P o r t u g a l

A manda to ry  d e p o s i t - r e f u n d  sys tem f o r  b e e r  c o n t a i n e r s  
has been o p e r a t e d  s i n c e  1979.

D i s c u s s i o n s  a r e  b e i n g  h e l d  on e x t e n d i n g  manda to ry  
d e p o s i t s  t o  s o f t  d r i n k s  and m i n e r a l  w a t e r s .
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I n  1973,  t h e  Swed i sh  go ve rn me n t  l e v i e d  a t a x  o f  12 
o r e  on a l l  ( r e t u r n a b l e  and n o n - r e t u r n a b l e )  c a r b o n a t e d  
oeve rage  c o n t a i n e r s .  In  t e r m s  o f  U.K.  c u i r r e n c y ,  
t h i s  i s  e q u i v a l e n t  t o  a b o u t  1 pence .
I n v e s t i g a t i o n s  c o n c e r n i n g  be v e r a ge  c o n t a i n e r  sys tems 
a r e  c u r r e n t l y  b e i n g  u n d e r t a k e n .

U n i t e d  Kingdom

In  a r e p o r t  p ro du ce d  i n  1980,  t h e  Waste Management
A d v i s o r y  C o u n c i l  has recommended t h a t :

-  where t h i s  i s  v i a b l e ,  t h e  r e c y c l i n g  o f  be ve r ag e  
c o n t a i n e r s  s h o u l d  be i n c r e a s e d  t h r o u g h  t h e  
c o l l a b o r a t i o n  o f  i n d u s t r y ,  l o c a l  a u t h o r i t i e s ,  
consumers  and v o l u n t a r y  o r g a n i s a t i o n s .

-  The be v e r a ge  i n d u s t r y  s h o u l d  en de a vo u r  t o  im p r o v e  
t h e  e x i s t i n g  r e t u r n a b l e  sys tem  by u n d e r t a k i n g  a 
c o n t i n u o u s  campa ign  t o  r a i s e  t r i p p a g e  and by 
a g r e e i n g  on a g r e a t e r  de g r e e  o f  s t a n d a r d i s a t i o n .

-  The D o t t l e r s  s h o u l d  c o l l a b o r a t e  w i t h  r e t a i l e r s  t o  
e n s u re  t h a t  t h e  consumer  i s  i n f o r m e d  t h a t  t h e  p r i c e  
o f  a c a r o o n a t e d  beve ra ge  i n  a r e t u r n a b l e  b o t t l e  
i n c l u d e s  a ( r e f u n d a b l e )  d e p o s i t .

-  A l l  r e t u r n a b l e  b o t t l e s  s h o u l d  b e a r  a c l e a r  
i n d i c a t i o n  o f  r e t u r n a b i l i t y .

The i m p l e m e n t a t i o n  o f  t h e s e  reco mm e nd a t i o n s  i s  now
b e i n g  examined by t h e  U.K.  g o v e r n m e n t .

U n i t e d  S t a t e s

( i )  C a l i f o r n i a

In  1972,  t h e  S o l i d  Waste Management  and Resource  
Recove ry  Ac t  was passed w h i c h  r e q u i r e d  t h e  S o l i d  
Waste Management  Board t o  i n v e s t i g a t e  changes i n  
c u r r e n t  p r o d u c t  c h a r a c t e r i s t i c s  and p r o d u c t i o n  and 
p a c k a g i n g  p r a c t i c e s  w h i ch  wou ld  r e d u c e ,  a t  s o u r c e ,  
t h e  amount  o f  s o l i d  was te  g e n e r a t e d .

I n  Jan ua ry  1979,  d e t a c h a b l e  r i n g  p u l l s  on cans  were 
ba nn e d .

( i i )  C o l o r ad o

An a n n u a l  l i t t e r  t a x  i s  l e v i e d  on t h e  g r o s s  p r o c e e d s  
o f  s a l e s  by r e t a i l e r s .  The rev en u e  i s  used t o  f u n d  a 
c om pr e he n s i v e  a n t i - l i t t e r  programme.
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( i i i )  Connec t icu t

From J an ua r y  1980,  a l l  o e v e r a ge  c o n t a i n e r s  must  be a r  
a 5d d e p o s i t  and cans w i t h  d e t a c h a b l e  o p e n i n g  d e v i c e s  
( r i n g  p u l l s )  have been banned.

( i  v) Delaware

There  i s  a ma nda to ry  d e p o s i t - r e f u n d  system f o r  a l l  
be ve r ag e  c o n t a i n e r s  and a ban on t h e  use o f  
b i o d e g r a d a b l e  p l a s t i c  c a r r i e r s  and d e t a c h a b l e  r i n g  
p u l l s  f o r  ca n s .

( S i m i l a r  l e g i s l a t i o n  has been passed  i n  P e n n s y l v a n i a  
and M a r y l a n d ) .

( v )  H aw a i i

A L i t t e r  C o n t r o l  programme has been u n d e r t a k e n  and,  
f rom Jan ua r y  1979,  d e t a c h a b l e  r i n g  p u l l s  a r e  b a n n e d .

( v i )  Iowa

There i s  a manda to ry  d e p o s i t - r e f u n d  sys tem f o r  a l l  
be ve r ag e  c o n t a i n e r s  and a ban on d e t a c h a b l e  r i n g  
p u l l s .

( v i i )  Ken tucky

Under  a L i t t e r  C o n t r o l  A c t  a t a x  has been l e v i e d  on 
w h o l e s a l e r s '  s a l e s  o f  16 p r o d u c t s  t h a t  a r e  p r o m i n e n t  
c o n s t i t u e n t s  o f  l i t t e r .

( v i i i )  Ma ine

In  a r e f e r e n d u m  i n  1976,  B o t t l e  B i l l  l e g i s l a t i o n  was 
a c c e p t e d  w h i c h  r e q u i r e d  t h a t  t h e r e  must  be a 5d 
d e p o s i t  on a l l  beve ra ge  c o n t a i n e r s  and a ban on b o th  
d e t a c h a b l e  r i n g  p u l l s  and p l a s t i c  l o o p  c a r r i e r s  f o r  
can s .

( i x ) M a r y l a n d  

L e g i s l a t i o n  as D e l aw a re .

I n  a d d i t i o n ,  i n  one c o u n t y ,  r e t a i l e r s  a r e  r e q u i r e d  t o  
mark up t h e  ' n e t ' p r i c e s  o f  be v e ra g e s  i n  r e f i l l a b l e  
b o t t l e s  l e s s  t h e  d e p o s i t  on t h e  b o t t l e .

(x ) M i c h i g a n

In  a r e fe re n d u m  i n  1976,  B o t t l e  B i l l  l e g i s l a t i o n  was 
a c c e p t e d  wh i c h  r e q u i r e d  t h a t  : -
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-  a l l  oee r  and s o f t  d r i n k  c o n t a i n e r s  c a r r y  a 

r e f u n d a o l e  d e p o s i t  o f  IQd e x c e p t  " c e r t i f i e d "  ones 
wh i ch  s h o u l d  have a 5d d e p o s i t . ( " C e r t i f i e d "  
meaning a beve ra ge  c o n t a i n e r  t h a t  i s  r e - u s a b l e  by 
more t h a n  one b o t t l e r )

-  Cans w i t h  d e t a c h a b l e  r i n g  p u l l s  a r e  b a n n e d .

( x i )  M i n n e s o t a

There  i s  a ban on d e t a c h a o l e  r i n g  p u l l s .

I n  1973,  a c o m p re h e n s i v e  l aw  was passed t o  r e d u c e  t h e  
amount  and t y p e s  o f  m a t e r i a l s  e n t e r i n g  t h e  s o l i d  
was te  s t r e a m .  T h is  l aw gave t h e  M i n n e s o t a  P o l l u t i o n  
C o n t r o l  Agency t h e  a u t h o r i t y  t o  r e v i e w  new o r  r e v i s e d  
bev e r a ge  c o n t a i n e r s  and t o  p r o h i b i t  a new c o n t a i n e r  
i f  i t  c o n s t i t u t e s  a s o l i d  was te  p ro b l e m  o r  i s  
i n c o n s i s t e n t  w i t h  S t a t e  e n v i r o n m e n t a l  p o l i c i e s .

( x i i )  M a s s a c h u s e t t s

I n d u s t r y  has f unde d  a l i t t e r / r e c y c l i n g  p rogramme.

( x i i i )  Oregon

In  1972 l e g i s l a t i o n  was i m p l e m e n te d  w h i c h  r e q u i r e d  
t h a t

-  t h e r e  must  be a r e f u n d a b l e  d e p o s i t  o f  a t  l e a s t  2^ 
on s t a n d a r d  r e f i l l a b l e  c o n t a i n e r s  f o r  c a r b o n a t e d  
be v e r a ge s  t h a t  can be used by more t h a n  one 
m a n u f a c t u r e r ;

-  t h e r e  must  be a r e f u n d a o l e  d e p o s i t  o f  a t  l e a s t
on n o n - s t a n d a r d  r e f i l l a b l e  and o n e - t r i p  c o n t a i n e r s  
( i n c l u d i n g  cans)  f o r  c a r b o n a t e d  b e v e r a g e s ;

-  cans  w i t h  d e t a c h a b l e  r i n g  p u l l s  a r e  banned.

-  r e t a i l e r s ,  w h o l e s a l e r s  and d i s t r i o u t o r s  must  a c c e p t  
and redeem t h e  d e p o s i t s  on r e t u r n e d  empty 
c o n t a i n e r s  i f  t h e y  d i s t r i b u t e  o r  s e l l  t h a t  k i n d ,  
b r an d  and s i z e  o f  b e v e r a g e .

-  c o n t a i n e r s  must  be c l e a r l y  marked as t o  r e f u n d  
v a l u e .

( x i  v) P e n n s y l v a n i a

L e g i s l a t i o n  as D e l aw a re .

( x v )  Sou th  C a r o l i n a

There  i s  a ban on d e t a c n a o l e  r i n g  p u l l s .
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( x v i )  Vi r g i n i a

Under a 1977 A c t ,  a t a x  o f  $ 2 .5 0  has been imposed on 
e v e r y  p e rs o n  engaged i n  b u s in e s s  a l l i e d  t o  p r o d u c t s  
l i k e l y  t o  oe l i t t e r e d .

D e ta c h a b le  r i n g  p u l l s  banned.

( x v i i )  Vermont

In  1973, l e g i s l a t i o n  was im p le m e n te d  w h ic h  r e q u i r e d  
t h a t

-  t h e r e  must  oe a 5i/ minimum r e f u n d a b l e  d e p o s i t  on 
a l l  b e e r  and s o f t  d r i n k s  c o n t a i n e r s ;

-  a h a n d l i n g  c h a rg e  o f  20 p e r  c e n t  o f  t h e  d e p o s i t  
s h o u ld  be p a i d  by t h e  m a n u f a c t u r e r  o r  d i s t r i b u t o r  
t o  t h e  r e t a i l e r ;

-  c l e a r  l a b e l l i n g  on each c o n t a i n e r  o f  t h e  l e v e l  o f  
t h e  d e p o s i t  and t h e  name o f  t h e  S t a t e  where t h e  
d e p o s i t  i s  v a l i d .

The f o l l o w i n g  Amendments t o  t h i s  law  came i n t o  e f f e c t  
i n  1977:

-  a ban on n o n - c e r t i f l e d  g l a s s  c o n t a i n e r s  w h ic h  
c a n n o t  be r e f i l l e d  more t h a n  f i v e  t i m e s  ;

-  a ban on d e t a c h a o le  r i n g  p u l l s  and
n o n - b i o d e g r a d a b le  p l a s t i c  l o o p  c a r r i e r s  f o r  c a n s .

( x v i i i )  W ash in g to n

A l i t t e r  c o n t r o l  and c l e a n - u p  programme has been 
u n d e r ta k e n  s i n c e  1971. T h is  programme i s  f i n a n c e d  by 
a t a x  o f  0 .0 1 5  p e r  c e n t  o f  t h e  g r o s s  s a l e s  o f  
com pan ies  whose p r o d u c t s  a r e  m a jo r  com ponen ts  o f  
l i t t e r .

West Germany

B everage  c o n t a i n e r  p o l i c y  i s  embod ied i n  t h e  
g o v e r n m e n t ' s  o v e r a l l  w as te  management p o l i c y .  The 
O b j e c t i v e  o f  t h e  be v e ra g e  c o n t a i n e r  p o l i c y  i s  t o  
p r e v e n t  any i n c r e a s e  i n  t h e  amount o f  b e v e ra g e  
c o n t a i n e r s  i n  d o m e s t i c  s o l i d  w a s te .

There i s  a v o l u n t a r y  ag ree m en t  be tween t h e  g o v e rn m e n t  
and t h e  b e v e ra g e  i n d u s t r y  w h ic h  s p e c i f i e s  t h a t  :

-  t h e  g l a s s  i n d u s t r y  w i l l  re d u c e  c o n s i d e r a b l y  t h e  
w e ig h t  o f  g l a s s  c o n t a i n e r s ;
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-  th e  g l a s s  i n d u s t r y  w i l l  i n c r e a s e  t h e  r e c y c l i n g  o f  
p o s t - c o n s u m e r  was te  g l a s s  by 20 p e r  c e n t  p . a .  up t o  
an a n n u a l  l e v e l  4 5 0 ,0 0 0  t o n n e s  i n  1981;

-  t h e  s t e e l  i n d u s t r y  must i n c r e a s e  i t s  use o f  
p o s t - c o n s u m e r  t i n p l a t e  s c ra p  f ro m  10 0 ,000  t o  
2 5 0 ,0 00  t o n n e s  be tween 1977 and 1981,

-  a n o n - r e t u r n a b l e  p l a s t i c  b o t t l e  w i l l  n o t  be 
i n t r o d u c e d  t o  t h e  German s o f t  d r i n k s  m a r k e t .

-  The b e v e ra g e  i n d u s t r y  ( b o t t l e r s / b r e w e r s  and 
r e t a i l e r s )  w i l l  e n d e a v o u r  t o  a p p l y  more u n i f o r m l y  
t h e  d e p o s i t  sys tem  f o r  r e t u r n a b l e  c o n t a i n e r s .

The g o ve rn m en t  r e v ie w s  t h e  p r o g r e s s  made t o w a rd  th e  
a c h ie v e m e n t  o f  t h e s e  o b j e c t i v e s  and t a r g e t s  and 
r e s e r v e s  t h e  r i g h t  t o  i n t r o d u c e  l e g i s l a t i v e  c o n t r o l s .

I n t e r n a t i o n a l  O r g a n i s a t i o n s

O r g a n i s a t i o n  f o r  Economic C o - o p e r a t i o n  and 
Deve lopm ent  (OECD)

The OECD u n d e r t o o k  an i n - d e p t h  s tu d y  o f  be v e ra g e  

c o n t a i n e r s  and ,  i n  1978, p ro d u c e d  a r e p o r t  "B e v e ra g e  

c o n t a i n e r s :  Re-use  o r  R e c y c l i n g " .  As a r e s u l t ,  t h e  

OECD C o u n c i l  a d o p te d  t h e  f o l l o w i n g  Recommendat ion  i n  

19 78:

Member c o u n t r i e s  s h o u ld ,  where  p r a c t i c a b l e ,  d e f i n e  
and im p le m e n t  p o l i c y  measures  d e s ig n e d  t o  e n s u re  
t h a t  t h e  a d v e rs e  e n v i r o n m e n t a l  c o s t s  o f  b e v e ra g e  
c o n t a i n e r s  a re  e f f e c t i v e l y  and e q u i t a b l y  b o rn e  by 
th e  p r o d u c e r s  and u s e r s  o f  such c o n t a i n e r s  ;

Member c o u n t r i e s  s h o u ld  a d o p t  measures  t o  m a i n t a i n  
o r ,  where n e c e s s a r y ,  t o  i n t r o d u c e  a r e f i l l a b l e  
sys tem  f o r  t h e  d i s t r i b u t i o n  o f  b e v e ra g e s  when i t  i s  
e x p e c te d  t h a t ,  i n  so d o i n g ,  t h e  s o c i a l  c o s t s  o f  t h e  
be v e ra g e  d i s t r i b u t i o n  sys tem  a re  m i n i m i s e d .

when measures a re  u n d e r t a k e n  t o  p ro m o te  t h e  use o f  
r e f i l l a b l e  b e v e ra g e  c o n t a i n e r s ,  t h e y  s h o u ld  be 
accom pan ied  by ( i n t e r n a t i o n a l )  e f f o r t s  t o  
s t a n d a r d i s e  r e f i l l a b l e  b e v e ra g e  c o n t a i n e r s .

R e g a r d le s s  o f  t h e  measures  t a k e n  t o  p ro m o te  t h e  
r e - u s e  o f  b e v e ra g e  c o n t a i n e r s .  Member c o u n t r i e s  
s h o u ld  en co u ra g e  th e  r e c y c l i n g  o f  b e v e ra g e  
c o n t a i n e r s  and s h o u ld  t a k e  any o t h e r  s t e p s
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n e c e s s a r y  t o  re d u c e  as much as p o s s i b l e  t h e i r  a d v e r s e  
e f f e c t s  on th e  e n v i r o n m e n t .

The European Economic Community (EEC)

The EEC has oeen u n d e r t a k i n g  ( s i n c e  1976) an 
e x t e n s i v e  s t u d y  o f  b e v e ra g e  c o n t a i n e r s .
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APPENDIX I I

DETAILS OF THE INFORMATION AND ASSUMPTIONS USED 

TO COMPILE THE SCENARIOS FOR 1982

B a ckg ro u n d  i n f o r m a t i o n  and a s s u m p t io n s  
used i n  d e r i v i n g  t h e  d a ta  p r e s e n t e d  i n  TaoTe I I . 1.

(1 )  The d a t a  on t h e  t o t a l  m a rk e t  f o r  packaged  b e e r  and 

c a r b o n a t e d  s o f t  d r i n k s  f o r  1977 and 1982 was o b t a i n e d  

f rom  M e t a l  B o x 's  M a rk e t  R e se a rch  D i v i s i o n .  The d a ta  

on c i d e r  was d e r i v e d  f rom  i n f o r m a t i o n  p r o v i d e d  by 

M e t a l  Box and f rom  d a t a  i n  t h e  Waste Management 

A d v i s o r y  C o u n c i l ' s  R e p o r t  [WMAC ( 1 9 8 0 ) ] .

(2 )  The d a t a  on 'OFF' p r e m is e  s a l e s  o f  b e e r  and c a r b o n a t e d  

s o f t  d r i n k s  f o r  1977 was d e r i v e d  a f t e r  e x t e n s i v e  

d i s c u s s i o n s  w i t h  M e t a l  B o x ' s  M a rk e t  R esea rch  

D i v i s i o n .  An e s t i m a t e  was f i r s t  o b t a i n e d  f ro m  t h e  

b r e w in g  i n d u s t r y  f o r  t h e  s u b - d i v i s i o n  o f  t o t a l  b e e r  

s a l e s  be tw een  ' o n '  and ' o f f  p r e m is e  s a l e s .

A s s u m p t io n s  were t h e n  made f o r  t h e  s p l i t  be tween ' o n '  

and ' o f f  s a l e s  o f  b e e r  i n  c a n s ,  n o n - r e t u r n a b l e  

b o t t l e s  and 6 o z . , p i n t  and 40 o z . , r e t u r n a b l e  

b o t t l e s . The r e s i d u a l  ' o f f '  p r e m is e  s a l e s  were t h e n  

a l l o c a t e d  t o  t h e  r e m a in i n g  h a l f - p i n t  r e t u r n a b l e  

b o t t l e s .  A s i m i l a r  p r o c e d u r e  was used f o r  t h e  

d e r i v a t i o n  o f  t h e  e s t i m a t e s  o f  ' o f f  p r e m is e  s a l e s  o f  

c a r b o n a t e d  s o f t  d r i n k s .  These a s s u m p t io n s  had been 

d e v e lo p e d  on t h e  b a s i s  o f  i n t e r v i e w s  w i t h  t h e  b e v e ra g e  

i n d u s t r y .  The r e s u l t i n g  f i g u r e s  f o r  ' o f f  p r e m is e  

s a l e s ,  shown i n  T a b le  I I . 1, a re  t h e  b e s t  a v a i l a b l e
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i n f o r m e d  g u e s s t im a t e s  t h a t  c o u l d  be made on t h i s  

d i f f i c u l t  o u t  i m p o r t a n t  a s p e c t  and,  i n e v i t a o l y ,  c a n n o t  

r e p r e s e n t  p e r f e c t l y  p r e c i s e  f i g u r e s .  The ' o f f  

p r e m is e  s a l e s  o f  c i d e r  f o r  1977 were d e r i v e d  on t n e  

b a s i s  o f  a c o m b i n a t i o n  o f  a s i m i l a r  s e t  o f  a s s u m p t io n s  

and some e s t i m a t e s  f o r  ' o f f  p r e m is e  m a rk e t  s h a re s  

g i v e n  i n  C a w d e l l  ( 1 9 8 0 ) .

( 3 )  'OFF' p r e m is e  s a l e s  i n  each s i z e  o f  be v e ra g e  c o n t a i n e r

have been assumed t o  fo rm  i n  1982 t h e  same p e r c e n ta g e  

o f  t h e  t o t a l  s a l e s  i n  each c o n t a i n e r s  s i z e  as t h e y  d i d  

i n  1977.

(4 )  In  s c e n a r i o  I I ,  t h e  ' o f f  p r e m is e  s a l e s  o f  b e e r  i n

cans  a r e  shown i n  Ta b le  I I . 1 t o  a c c o u n t  f o r  82 p e r  

c e n t  o f  t h e  t o t a l  vo lume o f  ' o f f  p r e m is e  b e e r  s a l e s .  

T h is  i s  c l o s e  t o  WMAC's f o r e c a s t  [WMAC (1 9 8 0 ,  p . 8 2 ) ]  

t h a t  ' b y  1982, m e t a l  cans w i l l  p r o o a b l y  a c c o u n t  f o r  85 

p e r  c e n t  o f  t h e  t o t a l  t a k e  home m a r k e t ' .

( 5 )  A lu m in iu m  cans have been a s s ig n e d  15 p e r  c e n t  o f  t h e

canned be v e ra g e  m a rk e t  i n  1977.  T h is  s h a re  i s  

e x p e c te d  t o  i n c r e a s e  t o  25 p e r  c e n t  i n  1982.

(6 )  On a c c o u n t  o f  l a c k  o f  d a ta  on f o r e c a s t s  f o r  t h e  

w e i g h t ,  i n  1982, o f  t h e  v a r i o u s  i n d i v i d u a l  b e v e ra g e  

c o n t a i n e r s ,  t h e  w e ig h t s  o f  t h e s e  c o n t a i n e r s  i n  1977 

has oeen used i n  t h e  a n a l y s i s  o f  t h e  s c e n a r i o s .  Thus 

t h e  a n a l y s i s  does n o t  a l l o w  f o r  any r e d u c t i o n  i n  t h e  

e x t e r n a l  c o s t s  o f  be ve ra g e  c o n t a i n e r s  as a r e s u l t  o f  

t h e  d e v e lo p m e n t  o f  l i g h t e r  r e t u r n a b l e  and 

n o n - r e t u r n a b l e  o e v e ra g e  c o n t a i n e r s  t h a t  m ig h t  o c c u r .
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p a r t i c u l a r l y  i n  t h e  e x t re m e  ca se s  such as t h e  

c o m p l e t e l y  n o n - r e t u r n a o l e  sys tem  i n  s c e n a r i o  I I I  o r  

t h e  c o m p l e t e l y  r e t u r n a b l e  sys tem  i n  s c e n a r i o s  V I I I  and 

IX .  T h is  l e a d s  t o  an o v e r e s t i m a t i o n  o f  t n e  l e v e l  o f  

t h e  e x t e r n a l  c o s t s  g e n e r a te d  by be v e ra g e  c o n t a i n e r s  i n  

1982.

(7 )  The 1982 s c e n a r i o s  I I - I X  do n o t  i n c l u d e  th e  

n o n - r e t u r n a b l e  p l a s t i c  PET b o t t l e  w h ic h  e n t e r e d  t h e  

m a rk e t  i n  1980 and whose s a l e s  a r e  p r e d i c t e d  t o  be 

a b o u t  45 m i l l i o n  l i t r e s  i n  1982 [WMAC ( 1 9 8 0 ) ] .

( 8 )  F o r  s c e n a r i o  I I I ,  t h e  vo lume o f  b e v e ra g e  s a l e s  i n  t h e  

v a r i o u s  s i z e s  o f  r e t u r n a b l e  b o t t l e s  -  u n d e r  s c e n a r i o  

I I  f o r  1982 -  have been a s s ig n e d  t o  t h e i r  c l o s e s t  

e q u i v a l e n t  s i z e d  n o n - r e t u r n a b l e  c o n t a i n e r s .  The 

p r o p o r t i o n s ,  i n  w h ic h  t h e s e  s a l e s  o f  r e t u r n a b l e s  were 

a l l o c a t e d ,  were d e t e r m in e d  by t h e  f o r e c a s t s  f o r  t h e  

r e l a t i v e  ' o f f  p r e m is e  s a l e s  vo lum es  o f  t h e  

a p p r o p r i a t e l y  s i z e d  c o n t a i n e r s  i n  1982 u n d e r  t h e  

b a s e l i n e  s c e n a r i o  I I .  Thus t h e  42 m i l l i o n  l i t r e s  o f  

b e e r  s a l e s  i n  10 o z .  r e t u r n a b l e  b o t t l e s  have been 

a l l o c a t e d  t o  t h e  10 oz .  n o n - r e t u r n a b l e  b o t t l e  (+ 9m. 

l i t r e s ) ,  t h e  10 o z .  b i m e t a l l i c  cans  (+  25m. l i t r e s )  

and t h e  10 o z .  a lu m in iu m  cans  (+  8m. l i t r e s ) .

(9 )  S c e n a r io  V I I  i s  based upon t h e  p r e d i c t i o n s  g i v e n  i n  

F r i e n d s  o f  t h e  E a r t h ' s  m i n o r i t y  r e p o r t  t o  WMAC 

[ C a w d e l l  ( 1 9 8 0 ) ] .  The n o n - r e t u r n a b l e  b o t t l e ' s  s h a re  

o f  t h e  c a r o o n a t e d  b e v e ra g e s  m a r k e t  i s  assumed t o  f a l l  

t o  z e r o .  The c a n ' s  s h a re  o f  t h e  b e e r  m a rk e t  f a l l s  t o
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40 p e r  c e n t .  The vo lume o f  b e e r  s a l e s  i n  1982 i n  t h e  

v a r i o u s  s i z e s  o f  n o n - r e t u r n a o l e  b o t t l e s  u n d e r  s c e n a r i o  

I I  and t h e  change i n  b e e r  s a l e s  i n  cans  be tween  t h e  

b a s e l i n e  s c e n a r i o  I I  and t h i s  s c e n a r i o  V I I  have been 

a l l o c a t e d  t o  t h e  ( c l o s e s t )  e q u i v a l e n t  s i z e  o f  

r e t u r n a b l e .  The vo lume o f  ' o f f  p r e m is e  s a l e s  o f  

c a r b o n a te d  s o f t  d r i n k s  i n  cans  was assumed t o  re m a in  

t h e  same (a s  u n d e r  t h e  b a s e l i n e  s c e n a r i o  I I  f o r  1982) 

s i n c e  cans l o s e  some s a l e s  t o  r e t u r n a b l e s  b u t  g a i n  a 

s i m i l a r  amount f ro m  n o n - r e t u r n a b l e s  [ C a w d e l l  ( 1 9 8 0 ) ] .  

The vo lume o f  c a r b o n a t e d  s o f t  d r i n k s '  s a l e s  i n  t h e  

v a r i o u s  s i z e s  o f  n o n - r e t u r n a b l e  b o t t l e s  u n d e r  s c e n a r i o  

I I  have been a l l o c a t e d  t o  t h e  c l o s e s t  e q u i v a l e n t  s i z e  

o f  r e t u r n a b l e .  The s a l e s  vo lume o f  c i d e r  i n  t h e  26 

o z .  and l i t r e  n o n - r e t u r n a b l e  b o t t l e s  u n d e r  s c e n a r i o  I I  

have been a l l o c a t e d  t o  t h e  c l o s e s t  e q u i v a l e n t  

r e t u r n a b l e  b o t t l e s  and m e t a l  cans  i n  p r o p o r t i o n  t o  t h e  

r e l a t i v e  m a rk e t  s h a re s  h e ld  by t h e s e  cans and 

r e t u r n a b l e  b o t t l e s  u n d e r  s c e n a r i o  I I .

( 1 0 )  In  s c e n a r i o s  IV ,  V and V I ,  V I I  AND IX ,  t h e  changes  i n  

t h e  vo lume o f  b e v e ra g e  s a l e s  i n  t h e  v a r i o u s  s i z e s  o f  

n o n - r e t u r n a b l e s  u n d e r  t h e s e  s c e n a r i o s  ( i n  c o m p a r is o n  

w i t h  t h e  b a s e l i n e  s c e n a r i o  I I )  have been a l l o c a t e d  t o  

t h e  c l o s e s t  e q u i v a l e n t  s i z e  o f  r e t u r n a b l e .

(1 1 )  The a n a l y s i s  i s  im p ro v e d  by t h e  use o f  t h i s  r a t h e r  

more c o m p l i c a t e d  method o f  a p p o r t i o n i n g  t h e  change s  i n  

t h e  m a rk e t  s h a re s  o f  r e t u r n a b l e s  and n o n - r e t u r n a b l e s  

oe tween t h e  d i f f e r e n t  s i z e s  o f  c o n t a i n e r s  because  t h i s
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method p i c k s  up more e f f e c t i v e l y  and s p e c i f i c a l l y  t h e  

e f f e c t  on e x t e r n a l  c o s t s  o f  a s h i f t  i n  t h e  b e ve ra ge  

m a rk e t  f rom  n o n - r e t u r n a b l e s  t o  r e t u r n a b l e s ,  and v i c e  

v e r s a ,  as d i s t i n c t  f ro m  changes  i n  t h e  a v e ra g e  s i z e  o f  

t h e  c o n t a i n e r s  f o r  b e v e ra g e s .
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APPENDIX III Instructions sheet circulated to County Councils for the DOE's 1978
Waste Composition Analysis.

Tne Separation of Beer and Soft Drinks Bottles and Cans in the Conposition 
Ar-N&jgs of Solid Waste______________________________________________________

pvryose of the Analysis

The purpose of this analysis of solid waste is to identify the levil 
of solid waste generated by returnable and non-returnable bottles and 'tin' 
cans for beer, cider and carbonated 'fizzy' soft drinks. This will enable 
estimation of the size of the beverage container component in solid waste.
This generation of solid waste is an important issue in the current debate 
over returnable and non-returnable beverage containers and this information 
would be a very useful input into the government's Waste Management Advisory 
Council's study of this question. It is noted that there are considerable 
regional variations in the composition of solid waste. This means that it 
will be necessary to ensure that the survey will cover as much of the country 
as possible. Therefore it is hoped that as many local authorities as possible 
will participate in the survey. This would yield some very useful information 
on this important question.

The analysis will be undertaken by separating into 6 beverage container 
categories the glass and metal content arising from the refuse composition analysis 
performed by local authorities as part of the Department of the Environment's 
annual composition survey. These 6 categories are given below along with a 
set of instructions drawn up to aid the identification and separation of the 
bottles and cans into these 6 categories.

The categories are

Beer and Cider Carbonated Soft Drinks

Returnable glass bottle X X
Non-returnable glass bottle X X
Cans X X

N  The glass and metal component should be split up into the 6 categories
above and the weight of the contents of each category measured and recorded.

N.B. It is not necessary to analyse containers for other beverages (milk, fruit 
cordial squashes, wines and spirits). These beverage containers are excluded from 
the analysis.

Instructions to Aid this Separation Procedure

(a )______Cans

All beverage cans are coated with an enamel label. This makes their 
'identification and separation into soft drinks, beer and cider cans very straight 
forward. It is. not necessary to distinguish between the all aluminium cans and can̂ ' 
with a tinplate body and aluminium top.

(b) Returnable and Non-Returnable Glass Bottles

There are a number of ways of identifying returnable and non-returnable
bottles and distinguishing between beer cider and carbonated 'fizzy' soft drinks, 
and other beverages (e.g. milk, cordials, wines and spirits). The most important o 
these identifying features are :-

(i) The easiest identification method is the label. In
most cases this should enable identification of the 
bottle's product (i.e. beer, carbonated soft drinks



or cordial fruit squashes). Frequently the label will also 
contain a prominent statement that the bottle is non-returnable 
or returnable (e.g. the hand it back symbol used by BARRS).

Many bottles have distinguishing features embossed on the actual 
bottle, e.g. some bottles have the words returnable or non- 
returnable (e.g. no deposit, no return) embossed on them;

(iii) An important identifying feature is the presence of ’stippling’
- a row of small rough dots - on either the shoulders, where 
the bottle narmws, or bottom of the bottle, or both. All 
bottles with stippling in either of these places are non- 
returnable bottles. (N.B. Corona bottles have some dots else- 
^ e r e  (by the neck of the bottle) and not at these two places
above. These bottles are returnable).

Further Characteristics of the Bottles that will aid this identification procedureî-

(iv) Some non-returnable beer and soft drinks bottles with a distinc­
tive wide mouth have just come onto the market. These short squa 
bottles do not have stippling in the places mentioned in (iii)
above, but are still non-returnable.

(v) Bottles (both large and small) which have words (such as ’Coca 
Cola’) embossed in white paint on them are returnable.

(vi) Finally the shape of the bottle will frequently indicate the bottle’s 
contents and enable the elimination of wines and spirits bottles from the analysis.

The six identifying features (i) - (vi) above should enable the glass 
fraction to be separated into its respective categories. The consultant, or his 
assistant, is willing to meet with any interested local authorities to give them 
further details on the aims and procedures for the composition analyses. If you 
have any comments or queries on the above instructions then please do not hesitate 
to .contact :-

Jonathan Fisher,
Public Sector Economics Research Centre,
University of Leicester,
Leicester LEI 7RH

(Tel. Leicester (0533) 59786).

If the glass sample contains some bottles which it is not possible to 
classify as returnable or non-returnable in the light of the features (i) - (vi) 
above, then these bottles should be put into a separate category of unclassifiables 
and shown to the consultant or his assistant who will endeavour to visit those loce 
authorities participating in this sampling exercise.

It will probably not be possible to separate the broken glass fraction 
into the respective retumab 1 e/non-retumab 1 e categories. Therefore, it is 
desirable to ensure that as far as possible the bottles are not broken during 
the refuse collection, sampling and separation process.

/



List of the Local Authorities that Participated in the Analysis of the 
Beverage Container Component of Solid Waste in 1979 (and also 1979 and 1960)

1. Berkshire
2. Cambridgeshire
3. Cleveland
4. Cornwall
5. Dundee
6. Dorset
7. Durham
8. Essex
9. Glasgow
10. Hampshire
11. Leicestershire
12. Merseyside (Also in 1980)
13. Northamptonshire
14. Oxfordshire
15. Suffolk
16. Tyne and Wear
17. West Sussex
18. West Yorkshire (Also in 1979)
19. South Yorkshire
20. Falkirk
21. Roxburgh
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Appendix IV - Details of the materials balance calculations of the size of the 

Beverage container component of Domestic Waste___________________

Beverage Containers

'OFF'
Premise
Sales

Quantities
1977

(millions)

SOLID Waste 
Generated Tonnes

Type Size Unit wgt 
(grams) ^RB = 1 ^RB = 4

(A) Beer
Returnable Bottle (RB) 6 oz 241 29 6,989 1,747

10 oz 300 218 65,400 16,350
20 oz 470 186 87,420 21,855
40 oz 675 13 8,775 2,194

Non-Returnable Bottle (NRB) 6 oz 150 16 2,400 2,400
10 oz 200 56 11,200 11,200
20 oz 365 9 3,285 3,285

litre 600 7 4,200 4,200
CANS 10 oz(AL) 18 70 1,260 1,260

10 oz(BM) 42 395 16,590 16,590
16 oz(AL) 23 110 2,530 2,530
16 oz(BM) 55 626 34,430 34,430

Party 310 19 5,890 5,890

(B) Soft Drinks
< 7 oz 300 - - -

10 oz 355 20 7,100 1,775
26 oz 580 327 189,660 47,415

litre 778 287 223,286 55,822

NRB < 7 oz 170 76 12,920 12,920
10 oz 210 335 70,350 70,350
12 oz 255 14 3,570 3,570

13-20 oz 350 124 43,400 43,400
26 oz 500 17 8,500 8,500

litre 630 117 73,710 73,710

CANS 12 oz(AL) 18 181 3,258 3,258
12 oz(BM) 42 1,025 43,050 43,050

(C) Cider
10 oz 300 12 3.600 900
40 oz 675 31 20,925 5,231

NRB 26 oz 500 12 6,000 6,000
NRB litre 600 32 19,200 19,200

CANS 12 oz(AL) 18 2 36 36
12 oz(BM) 42 9 378 378

Total Annual Carbonated Beverage Container Waste 979,312 519,446
Total U.K. Domestic Waste -dh; 14 m tonnes

Carbonated Beverage Containers as % of
Total Domestic Waste = 7.0% 3.7%



I V . 2

Notes; (1) AL = Aluminium Can.
BM = Bimetallic Can (tinplate body with aluminium top).

(2) The above figures for the sales in bimetallic and alluminium cans are
based upon the assumption that the aluminium can held 15% of the market for
canned beverages in 1977.

(3) A Trippage of 4 has been assigned to the returnable bottles.
SOURCE: - Metal Box Market Research Division.

- Society of Country Treasurers (1977), Waste Disposal Statistics, based 
on estimates 1977-8.

- Chartered Institute of Public Finance and Accountancy (CIFA) (1977),
Refuse Collection Statistics, 1976-77, CIPFA, London.
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APPENDIX V

AIR AND WATER POLLUTION EMISSIONS 

FROM THE PROCESS STAGES FOR THE 

FOUR MAIN CONTAINER SYSTEMS FOR BEER

I n t r o d u c t i o n

T h is  a p p e n d ix  p r e s e n t s  a summary o f  t h e  d a ta  and 

i n f o r m a t i o n  c o n t a i n e d  i n  th e  U .S .  E n v i r o n m e n t a l  P r o t e c t i o n  

A g e n c y 's  r e p o r t  [US EPA ( 1 9 7 4 ) ] .  The t a b l e s  and accom pany ing  

t e x t  i n  s e c t i o n s  V . l  and V .2  g i v e  an i n d i c a t i o n  o f  t h e  

p o l l u t a n t s  g e n e r a te d  by t h e  v a r i o u s  p r o c e s s  s ta g e s  i n v o l v e d  

i n  t h e  beve rage  c o n t a i n e r  s y s te m s .  The t a b l e s  i n  s e c t i o n  V .3  

h i g h l i g h t  th e  p r o c e s s  s ta g e s  t h a t  c o n t r i b u t e  a m a jo r  

p r o p o r t i o n  o f  th e  t o t a l  p o l l u t i o n  e m is s io n s  f rom  t h e  b e ve ra ge  

c o n t a i n e r  s y s te m s .  However,  i t  s h o u ld  be n o te d  t h a t  t h i s  

d a ta  f rom  th e  EPA s t u d y  r e l a t e s  t o  t h e  U .S .A .  and t h a t  t h i s  

EPA s t u d y  was c o m p le te d  i n  1974.  T h e r e f o r e ,  t h i s  EPA s t u d y ' s  

d a ta  p r e s e n te d  i n  t h i s  a p p e n d ix  can g i v e  an i n d i c a t i o n  o f ,  

b u t  w i l l  n o t  n e c e s s a r i l y  be e q u i v a l e n t  t o ,  t h e  p o l l u t i o n  

e m is s io n s  c u r r e n t l y  g e n e r a te d  by t h e  U .K . b e v e ra g e  c o n t a i n e r  

s y s te m s .

V .1  A i r  p o l l u t i o n  e m is s io n s

V . 1 . 1  A lu m in iu m  can sys tem

T a b le  V . l  shows t h a t  t h e  m a jo r  a i r  p o l l u t a n t s  f rom  

t h e  A lu m in iu m  can sys tem  a re  s u l f u r  o x id e s  (S O ^ ) ,  N i t r o g e n  

o x id e s  (NO^),  p a r t i c u l a t e s ,  h y d r o c a r b o n s  and c a rb o n  

monox ide (CO). The p r i n c i p a l  s o u rc e  o f  t h e s e
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Table V . l

The Emissions o f S p e c ific  A ir  P o llu ta n ts  from the 

A lte rn a tiv e  Container Systems 

(Kgs. per 1000 L it re s  o f Beer D is tr ib u te d )

A i r  P o llu ta n t CONTAINER SYSTEM

Returnable
1 9 - t r ip

B o tt le
5 - t r ip

Non-returnable
B o tt le

B im e ta llic
Can

Aluminium
Can

P a rtic u la te s 1.80 6.67 8.97 6.16 6.36
NOx 1.61 3.73 5.59 4.08 7.06
Hydrocarbons 1.16 2.66 4.85 5.4 5.85
SOx 2.47 7.22 7.6 8.04 15.93
CO 0.99 2.10 2.815 2.32 3.32
Aldehydes 0.02 0.03 0.04 0.02 0.03
Other Organics 0.04 0.105 0.115 0.04 0.04
Odorous s u lfu r 0.31 1.364 1.03 0.16 0.03
Ammonia 0.04 0.093 0.28 0.33 0.003
HF — — — 0.03 0.06
Lead 0.001 0.001 0.003 0.001 0.0006

Mercury - - - 0.0001 0.0003

Chlorine 0.017 0.017 - 0.017 0.05

To ta l A ir  
P o llu t io n 8.46 24.0 31.29 26.6 38.7
Emissions

Source;

(1)

US EPA (1974)

where NOy = 
SGx = 
CO = 
HF =

N itrogen oxides 
S u lfu r oxides 
Carbon monoxide 
Hydrogen f lu o r id e
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p o l l u t a n t  e m is s i o n s ,  p a r t i c u l a r l y  s u l f u r  o x i d e s  and n i t r o g e n  

o x i d e s ,  i s  th e  l a r g e  q u a n t i t i e s  o f  e l e c t r i c a l  e ne rgy  r e q u i r e d  

f o r  t h e  a lu m in iu m  r e d u c t i o n ,  o r  s m e l t i n g  p r o c e s s .  The 

a lu m in iu m  r e d u c t i o n  p r o c e s s  i t s e l f  g e n e r a te s  c a rb o n  m o no x id e ,  

h y d r o c a r b o n s ,  s u l f u r  o x id e s  and gaseous and p a r t i c u l a t e  

f l u o r i d e s  e m i s s i o n s . In  te rm s  o f  t h e  w e ig h t  of. e m is s i o n s ,  

t h e  c a rb o n  monox ide e m is s io n s  a re  l a r g e r  th a n  t h e  f l u o r i d e  

e m is s i o n s .  However,  t h e r e  i s  more c o n c e rn  amongst t h e  

i n d u s t r y  and a f f e c t e d  p a r t i e s  o v e r  t h e  f l u o r i d e  e m is s io n s  

[ M e d i c a l  Research  C o u n c i l  ( 1 9 4 9 ) ,  D ep a r tm e n t  o f  t h e  

E n v i ro n m e n t  ( 1 9 6 8 ) ,  U .S .  EPA ( 1 9 7 4 ) ] .  The o t h e r  main s o u rc e s  

o f  t h e  a lu m in iu m  can s y s t e m 's  a i r  p o l l u t i o n  a re  t h e  r e f i n i n g  

o f  t h e  b a u x i t e  i n t o  a l u m in a ,  w h ic h  r e s u l t s  i n  p a r t i c u l a t e  

e m is s i o n s ,  and t h e  m a n u fa c tu r e  o f  t h e  cans w h ic h  r e s u l t s  i n  

t h e  e m is s io n  o f  h y d r o c a r b o n s .

V . 1 . 2  B i m e t a l l i c  can sys tem

The m a jo r  p o l l u t a n t s  f rom  th e  b i m e t a l l i c  can system 

a re  s u l f u r  o x i d e s ,  p a r t i c u l a t e s ,  h y d r o c a r b o n s ,  n i t r o g e n  

o x i d e s  and ca rbo n  m o n o x id e .  The p r i n c i p a l  s o u r c e s  o f  t h e s e  

p o l l u t i o n  e m is s io n s  a re  t h e  v a r i o u s  p r o c e s s e s  i n v o l v e d  i n  th e  

p r o d u c t i o n  o f  t h e  a lu m in iu m  c l o s u r e  f o r  t h i s  can .  These 

p ro c e s s e s  were examined i n  th e  p r e v i o u s  s e c t i o n .  The 

m a n u fa c tu r e  o f  t h e  s t e e l ,  a lo n g  w i t h  th e  e x t r a c t i o n  and 

c o m b u s t io n  o f  t h e  raw m a t e r i a l s  and en e rg y  ( m o s t l y  c o a l )  

r e q u i r e d  f o r  s t e e l  m a k in g ,  a re  t h e  o t h e r  main s o u rc e s  o f  th e  

b i m e t a l l i c  can s y s t e m 's  p o l l u t i o n  l o a d .  The c o k i n g ,
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s i n t e r i n g  and s t e e l - m a k i n g  p r o c e s s e s  r e s u l t  i n  t h e  e m is s io n  

o f  p a r t i c u l a t e s ,  s u l f u r  o x id e s  and hyd rogen  s u l p h i d e s .  The 

m in i n g  o f  th e  i r o n  o re  g e n e r a te s  p a r t i c u l a t e  e m is s io n s  and 

t h e  m a n u fa c tu r e  o f  t h e  cans r e s u l t s  i n  th e  e m is s io n  o f  

h y d r o c a r b o n s .

V . 1 . 3  R e t u r n a b le  and n o n - r e t u r n a b l e  b o t t l e  sys tem s

The p r i n c i p a l  a i r  p o l l u t a n t s  f rom  th e  g l a s s  b o t t l e  

sys tem s  a re  p a r t i c u l a t e s ,  s u l f u r  o x i d e s ,  n i t r o g e n  o x i d e s ,  

h y d r o c a r b o n s ,  ca rb on  monox ide  and o d o ro us  s u l f u r  e m is s i o n s .  

These p o l l u t a n t s  come m a in l y  f rom  two p r o c e s s  s t a g e s :  th e

m a n u fa c tu r e  o f  th e  b o t t l e ;  and th e  m a n u fa c tu r e  o f  t h e  

s u p p le m e n ta r y  p a c k a g in g .  The p o l l u t i o n  a s s o c i a t e d  w i t h  th e  

m a n u fa c tu r e  o f  th e  g l a s s  b o t t l e s  r e s u l t s  p r i m a r i l y  f ro m  th e  

g e n e r a t i o n  o f  t h e  l a r g e  amounts  o f  e n e rg y  r e q u i r e d  t o  p ro du ce  

b o t t l e s .  The g la s s  m a n u f a c t u r i n g  p ro c e s s  i t s e l f  causes  

r e l a t i v e l y  l i t t l e  p o l l u t i o n . A c c o r d i n g l y  t o  t h e  EPA r e p o r t ,  

t h e  p r o c e s s i n g  o f  t h e  p u lp  f o r  t h e  s u p p le m e n ta r y  p a p e r  

p a c k a g in g  c r e a t e s  c o n s i d e r a b l e  p o l l u t i o n  p ro b le m s  i n  t h e  fo rm 

o f  e m is s io n s  o f  s u l f u r  o x id e s  and p a r t i c u l a t e s  and t h e  

n o t i c e a b l e  odo rous  s u l f u r  compounds. The r e m a in i n g  p r o c e s s e s  

p ro d u c e  a f a i r l y  low  c o n t r i b u t i o n  t o  t h e  t o t a l  p o l l u t i o n  

l o a d , a l t h o u g h  t h e  m in in g  o f  l im e s t o n e  and F e ld s p a r  

a p p a r e n t l y  c r e a t e  a l o c a l  d u s t  p ro b le m  and t h e  m a n u fa c tu r e  o f  

l im e  and soda ash a l s o  r e s u l t  i n  p a r t i c u l a t e  e m is s i o n s .
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V.2  Water p o l l u t i o n  emissions

V . 2 . 1  A lu m in iu m  can sys tem

T a b le  V .2  shows t h a t  t h e  m a jo r  w a te r  p o l l u t a n t s  f rom  

th e  a lu m in iu m  can sys tem a re  COD, d i s s o l v e d  s o l i d s ,  

w a t e r b o r n e  c h e m ic a l s  and a c i d s .  The p r i n c i p a l  s o u rc e s  o f  

t h e s e  w a te r  p o l l u t a n t s  a re  th e  r e f i n i n g  o f  b a u x i t e  i n t o  

a lu m in a  and th e  s m e l t i n g ,  o r  r e d u c t i o n ,  o f  t h e  a lu m in a  i n t o  

a lu m in iu m . The r e f i n i n g  o f  b a u x i t e ,  un de r  th e  b a y e r  p r o c e s s ,  

a l s o  r e s u l t s  i n  a r e s i d u e  c a l l e d  ' Red Mud' w h ic h  p r e s e n t s  a 

m a jo r  d i s p o s a l  p ro b le m  f o r  t h e  i n d u s t r y  and wou ld  c o n s t i t u t e  

a s e r i o u s  p o l l u t a n t  i f  t h e s e  r e s i d u e s  were d i s c h a r g e d  

u n t r e a t e d  i n t o  a r i v e r .  However,  i n  t h e  f i g u r e s  i n  T a b le  

V . 2 ,  i t  has been assumed t h a t  th e s e  r e s i d u e s  a re  impounded i n  

s e t t l i n g  ponds and so a re  d i s c h a r g e d  as s o l i d  w a s te .  The use 

o f  t h i s  a s s u m p t io n  i s  s u b s t a n t i a t e d  by e v id e n c e  f rom  o t h e r  

s o u rc e s  [s e e  Budd ( 1 9 7 4 ) ,  OECD ( 1 9 7 7 ) ]  t h a t  such c o n t r o l  

t e c h n i q u e s  a r e  commonly a d o p te d  by t h e  i n d u s t r y .

V . 2 . 2  B i m e t a l l i c  can sys tem

The main w a te r  p o l l u t a n t s  f rom  th e  b i m e t a l l i c  can 

sys tem  a re  COD, w a te r b o r n e  a c i d s ,  d i s s o l v e d  and suspended 

s o l i d s .  The p r i n c i p a l  s o u rc e s  o f  t h e s e  p o l l u t i o n  e m is s io n s  

a re  th o s e  p ro c e s s e s  i n v o l v e d  i n  th e  p r o d u c t i o n  o f  t h e  

a lu m in iu m  to p  o f  t h i s  c a n .  The m a n u fa c tu r e  o f  s t e e l  i s  th e  

o t h e r  m a jo r  c o n t r i b u t o r  t o  t h e  t o t a l  p o l l u t i o n  lo a d  o f  th e
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Table V.2

The Emissions o f Water P o llu ta n ts  from the 
A lte rn a tiv e  Container Systems 

(Kgs. per 1000 l i t r e s  o f Beer D is tr ib u te d )

A ir  P o llu ta n t CONTAINER SYSTEM

Returnable
1 9 - t r ip

B o tt le
5 - t r ip

Non-returnable B im e ta llic  
B o tt le  Can

Aluminium
Can

F luo rides 0.106 0.29
Dissolved s o lid s 0.413 0.95 1.44 0.84 1.37
BOO 2.036 4.6 2.5 0.15 0.27
Phenol — — 0.001 0.001 0.003
S u lfid e s — - 0.0008 0.0006 0.0012
O il 0.006 0.018 0.06 0.224 0.49
COD 0.003 0.006 0.008 0.92 2.44
SS 0.74 2.49 2.39 0.51 0.47
Acid 0.073 0.18 0.29 0.86 0.75
Metal ion 0.019 0.046 0.07 0.22 0.21
Chemicals — — 0.0008 0.29 0.785
Cyanide - - — 0.0007 -

A lk in i ty - - - - 0.0003
Lead — — 0.00006

Tota l Water 
P o llu ta n ts

3.29 8.29 6.76 4.12 7.08

Source; US EPA (1974)

(1) Where COD = Chemical oxygen demand 
SS = Suspended s o lid s  
BOD = B io lo g ic a l oxygen demand
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b i m e t a l l i c  can s ys te m .  The use o f  wet s c r u b b e r s  to  c l e a n  th e  

e x h a u s t  gases from s t e e l  m a n u fa c tu r e  r e s u l t s  i n  th e  e m is s io n  

o f  d i s s o l v e d  and suspended s o l i d s ,  w h i l e  t h e  f i n i s h i n g  

o p e r a t i o n s  ( r o l l i n g ,  p i c k l i n g  and p l a t i n g )  g e n e r a te  

w a te r b o r n e  waste  o i l s ,  a c i d s  and heavy m e ta l  i o n s .  The 

m a n u fa c tu r e  o f  s t e e l  r e q u i r e s  a c o n s i d e r a b l e  amount o f  

e n e r g y ,  p r i n c i p a l l y  i n  t h e  fo rm  o f  c o a l .  A c id  mine d r a i n a g e  

f ro m  c o a l  m in in g  p r e s e n t s  a w a te r  p o l l u t i o n  p ro b le m  t h a t  i s  

d i f f i c u l t  t o  c o n t r o l .

V . 2 . 3 R e t u r n a b le  and n o n - r e t u r n a b l e  g l a s s  b o t t l e s  sys tem s 

A c c o r d in g  t o  t h e  EPA s t u d y ,  t h e  main w a t e r  

p o l l u t a n t s  f rom  th e  g l a s s  b o t t l e  sys tem s a re  BOD, suspended 

and d i s s o l v e d  s o l i d s .  The p r i n c i p a l  s o u rc e s  o f  t h e s e  w a te r  

p o l l u t i o n  e m is s io n s  a re  t h e  p r o c e s s i n g  o f  t h e  wood p u lp  and 

i t s  m a n u fa c tu r e  i n t o  p a p e r  p a c k a g in g .  T h i s  h i g h  c o n t r i b u t i o n  

o f  t h e  s u p p le m e n ta ry  p a p e r  and b o a rd  p a c k a g in g  t o  t h e  t o t a l  

w a t e r  p o l l u t i o n  lo a d  o f  t h e  g l a s s  b o t t l e  sys tem s  i s  an 

i m p o r t a n t  re ason  f o r  t h e  low  l e v e l  o f  w a te r  p o l l u t i o n  

e m is s io n s  f rom  th e  1 9 - t r i p  r e t u r n a b l e  sys tem  w h ic h  r e q u i r e s  

much l e s s  s u p p le m e n ta r y  p a c k a g in g  th a n  t h e  5 - t r i p  r e t u r n a b l e  

b o t t l e  sys te m .
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V.3 The c o n tr ib u tio n  o f the s p e c if ic  process stages to  the to ta l
p o llu t io n  load

V.3.1 Aluminium can

Table V.3

The A ir  and Water P o llu tio n  Emissions in  Kgs. per 1000 l i t r e s  o f Beer 
d e live re d , fo r  the process stages in  the Aluminium Can System

Process Staged

A ir

Emissions

P o llu tio n  

% o f to ta l

Water P o llu t io n  

Emissions % o f to ta l

E x tra c tio n  and Processing 
o f Raw M a te ria ls  

Bauxite M ining 0.8 2.1 0.01 0.1
Bauxite re f in in g 5.84 15.1 3.39 47.9
Aluminium sm elting 22.58 58.3 1.78 25.1
Aluminium r o l l in g 1.12 2.9 0.87 12.3
Other Raw M a te ria ls 1.56 4.0 0.48 6.8

Manufacture o f Can 4.0 10.3 0.19 2.7
Supplementary packaging(2) 0.33 0.8 0.12 1.7
F i l l in g 1.23 3.2 0.13 1.8
T ransport^^ ' 1.23 3.2 0.11 1.6
Disposal 0.04 0.1 0.002 0.03

To ta l 38.73 100 7.08 100

Source; US EPA (1974)

(1) The EPA study has inc luded , fo r  each o f these process stages, the 
p o llu t io n  re s u lt in g  from the ac tu a l process and also the p o llu t io n  
associated w ith  the energy requ ired a t the process. Some o f th is  
energy-re la ted  p o llu t io n  w i l l  occur away from the p la n t s i te  (e .g . 
the p o llu t io n  re s u lt in g  from the generation o f energy). This means 
th a t the ac tu a l p la n ts  fo r  the process id e n t i f ie d  above may in  
themselves in  fa c t no t be s ig n if ic a n t  c o n tr ib u to rs  to  the to ta l  
p o llu t io n  load.

(2) The p o llu t io n  associated w ith  the supplementary packaging inc ludes 
the p o llu t io n  re s u lt in g  from the e x tra c tio n  and processing o f  the raw 
m a te ria ls  as w e ll as th e ir  manufacture in to  packaging.

(3) This inc ludes the tra n sp o rt between a l l  the process stages invo lved  
in  the con ta ine r system (e .g . ,  the tra n sp o rt requ ired  a t the raw 
m a te ria l e x tra c tio n  and processing and con ta ine r fa b r ic a t io n  stages, 
as w e ll as the d is t r ib u t io n  o f the f i l l e d  beverage co n ta in e rs ).

(4) The EPA study analysed an aluminium can system w ith  a post-consumer 
re c y c lin g  le v e l o f 15 per cen t. The p o llu t io n  emissions from the
re cyc lin g  opera tions and from secondary aluminium sm elting are 
included in  the category ' Other raw m a te r ia ls ' .
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V.3 .2 B im e ta llic  can

Table V.4

The A ir  and Water P o llu t io n  Emissions, in  Kgs. per 1000 l i t r e s  o f beer 
d e live re d , fo r  the process stages in  the B im e ta llic  Can(^) System

Process Stage(^)

A ir  P o llu tio n  

Emissions % o f to ta l

Water P o llu t io n  

Emissions % o f to ta l

E x tra c tio n  and Processing 
o f Raw M a te ria ls  

Iro n  ore mining 1.3 4.9 0.02 0.48
Coal mining 0.8 3.0 0.31 7.5
Other raw m a te ria ls 0.83 3.1 0.04 1.0

S tee l s t r ip  MFR 5.5 20.7 0.96 23.3
Aluminium c losu re (^ ) 12.75 47.9 2.4 58.2
Can manufacture 2.99 11.3 0.08 1.94
Supplementary p a c k a g i n g (2) 0.78 3.0 0.18 4.4
F i l l in g 0.56 2.1 0.04 1.0
T ransport(^) 0.98 3.7 0.087 2.1
Disposal 0.1 0.4 0.005 0.11

T o ta l 26.59 100 4.12 100

Source; US EPA (1974)

(1)
(2)
(3)
(4)

(5)

See Note (1) to  Table V.3
See Note (2) to  Table V.3
See Note (3) to  Table V.3
The p o llu t io n  associated w ith  the aluminium closure  comprises the 
p o llu t io n  re s u lt in g  from the e x tra c tio n  and processing o f the raw 
m a te ria ls  and th e ir  manufacture in to  aluminium c losu res.
This b im e ta ll ic  can system is  a 3 piece t in p la te  can w ith  an aluminium 
to p .
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V.3.3 Non-returnable glass b o tt le  

Table V.5

The A ir  and Water Emissions in  Kgs. per 1000 l i t r e s  o f Beer 
de live red  fo r  the Process Stages in  the Non-returnable B o tt le  System

A ir P o llu t io n Water P o llu t io n

Process Stage Emissions % o f  to ta l Emissions % o f to ta l

E x tra c tio n  and Processing
o f  Raw M a te ria ls

Glass sand mining 0.5 1.6 0.22 3.2
Soda ash manufacture 3.47 11.1 0.39 5.8
Limestone mining 1.55 4.95 0.003 0.04
Other raw m a te ria ls 1.35 4.3 0.026 0.4

Manufacture o f  B o ttle 10.2 32.6 0.95 14.1
Supplementary packaging(2) 
S tee l c losure

10.08
0.48

32.2
1.5

4.83
0.06

71.5
0.9

F i l l in g 0.58 1.9 0.05 0.7
Transportiez 2.51 8.0 0.21 3.1
Disposal 0.57 1.8 0.02 0.3

T o ta l 31.29 100 6.76 100

Source ; US EPA (1974)

(1) See Note (1) Table V.3

(2) See Note (2) Table V.3

(3) See Note (3) Table V.3

(4) The p o llu t io n  associated w ith  the s te e l c losure comprises the p o llu t io n  
re s u lt in g  from the e x tra c tio n  and processing o f  the raw m a te ria ls  and 
th e ir  manufacture in to  s te e l c losures.
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V.3.4 Returnable glass b o tt le s  

Table V.6

The A ir  P o llu t io n  Emissions in  Kgs. per 1000 l i t r e s  o f Beer, fo r  the 
Processes in  the 5- t r i p , 10- t r i p  and 1 9 - tr ip  Returnable B o tt le  Systems

Process Stage(^)

Returnable B o tt le  System 
5 - t r ip  1 0 - t r ip 1 9 - t r ip

Emissions 
(kgs.)  % o f  to ta l

Emissions 
(Kgs.) % of  t o ta l

Emissions 
(Kgs.) % of  t o t a l

E x tra c tio n  and
Processing o f Raw 2.0 8.3 1.0 8.9 0.53 6.3
M a te ria ls

MFR o f B o tt le 2.96 12.3 1.48 13.1 0.78 9 .2
Supplem enta l
Packaging(2) 14.88 62.0 4.97 44.1 3.6 42.7
S tee l c losu re (^ ) 0.46 1.9 0.46 4.0 0.46 5.5
F i l l in g 1.37 5.7 1.37 12.2 1.37 16.2
Transport 1.88 7.8 1.74 15.4 1.59 18.8
Disposal 0.45 1.9 0.26 2.3 0.11 1.3

T o ta l 24.0 100 11.28 100 8.44 100

Source ; US EPA (1974)

(1) See Note (1) to  Table V.3

(2) See Note (2) to  Table V.3. The th ree  re tu rn ab le  b o t t le  systems requ ire
d if fe re n t  q u a n tit ie s  o f  supplementary packaging (see se c tio n  7 .3 .2  o f  
Chapter 7 ).

(3) See Note (3) to  Table V .3. However, fo r  the re tu rn ab le  systems, the
p o llu t io n  emissions from the tra n sp o rt associated w ith  the e x tra c tio n  and 
processing o f  the raw m a te ria ls  and th e ir  fa b r ic a tio n  in to  b o tt le s  have 
been included in  the f ig u re s  given above fo r  the p o llu t io n  from these 
co n ta in e r-re la te d  processes. Therefore the category tra n s p o rt in  th is  
ta b le  V.6 fo r  the re tu rn ab le  systems ju s t  inc ludes the tra n s p o rt requ ired  
fo r  the process stages invo lved in  the manufacture and d is t r ib u t io n  o f 
the supplementary paper packaging and closures and the d is t r ib u t io n  o f 
the beverage conta iners to  and from the r e t a i l  o u t le ts .

(4) See Note (4) to  Table V.5.
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Table V.7

The Water P o llu tio n  Emissions in  Kgs. per 1000 l i t r e s  o f Beer fo r  the 
Process Stages in  the 5 - t r ip ,  1 0 - t r ip  and 1 9 - tr ip  Returnable B o tt le  Systems

Process Stage(^)

Returnable B o tt le  System 
5 - t r ip    1 0 - tr ip 1 9 - t r ip

Emissions Emissions Emissions
(kgs.’ ) % o f  t o ta l  (Kgs.) % o f to ta l  (Kgs.) % o f  to ta l

E x tra c tio n  and
Processing o f  Raw 
M a te ria ls

0.18 2.2 0.09 2.2 0.05 1.5

MFR o f B o tt le 0.27 3.3 0.14 3.4 0.07 2.2
Supplem ents^
Packaging(2) 5.89 71.0 1.97 47.5 1.24 37.7
S te e l c lo su re (^ ) 0.06 0.7 0.06 1.5 0.06 1.8
F i l l in g 1.73 20.8 1.73 41.7 1.73 52.7
Transport 0.16 1.9 0.15 3.5 0.13 4.0
Disposal 0.01 0.1 0.007 0.2 0.003 0.08

T o ta l 8.3 100 4.15 100 3.28 100

Source : US EPA (1974)

(1) See Note (1) to Table V.3

(2) See Note (2) to Table V.6

(3) See Note (3) to Table V.6

(4) See Note (4) to Table V.5
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E n v i r o n m e n t a l  P r o f i l e  A n a l y s i s  o f  N ine  B eve rage  
C o n t a i n e r  A l t e r n a t i v e s , EPA/53Ü/3W-91Ù. E n v i r o n m e n t a l  
P r o t e c t i o n  Agency ,  W ash in g ton  D . C . ,  USA.
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APPENDIX V I

THE PERFORMANCE OF A POLLUTION EMISSIONS 

STUDY OF THE BEVERAGE CONTAINER SYSTEMS 

IN THE U . K . : TWO CASE STUDIES

V I .1  A i r  P o l l u t i o n  -  A lu m in iu m  s m e l t i n g

A lu m in iu m  s m e l t i n g ,  o r  r e d u c t i o n ,  was chosen f o r  t h e  

a i r  p o l l u t i o n  case s t u d y  be ca use ,  as i s  e v i d e n t  i n  T a b le s  V .3  

and V .4  o f  A ppe nd ix  V, t h i s  p r o c e s s  c o n t r i b u t e s  a l a r g e  

p r o p o r t i o n  o f  t h e  t o t a l  p o l l u t i o n  e m is s io n s  f rom  th e  

a lu m in iu m  and b i m e t a l l i c  can s y s te m s .  A r e v ie w  o f  t h e  

l i t e r a t u r e ^ ^ ^  r e v e a le d  some i n f o r m a t i o n  on th e  raw 

( u n t r e a t e d )  p o l l u t i o n  l o a d  f rom  th e  s m e l t i n g  p r o c e s s ,  th e  

p o l l u t i o n  c o n t r o l  t e c h n i q u e s  a p p l i e d  by t h e  a lu m in iu m  

i n d u s t r y  and t h e  e f f i c i e n c y  o f  t h e s e  p o l l u t i o n  c o n t r o l  

t e c h n i q u e s .  T h i s  i n f o r m a t i o n ,  a lo n g  w i t h  some d a ta  o b t a i n e d  

f rom  th e  U .K .  A lu m in iu m  i n d u s t r y ,  e n a b le d  e s t i m a t i o n  o f  t h e  

p o l l u t i o n  c o e f f i c i e n t s  f o r  t h e  a lu m in iu m  s m e l t i n g  p r o c e s s ,  

w h ic h  a re  shown i n  T a b le  V I . 1 .  I t  was n o t  p o s s i b l e  t o  o b t a i n  

any i n f o r m a t i o n  on th e  a m b ie n t  c o n c e n t r a t i o n  l e v e l s  o f  th e s e  

p o l l u t a n t s  i n  th e  e n v i r o n m e n t  a round  th e  s m e l t e r .  T h e r e f o r e ,  

t h e  damages caused by th e s e  e m is s io n  c o u ld  n o t  be e v a l u a t e d .

(1 )  T h i s  l i t e r a t u r e  i n c l u d e d  D e p a r tm e n t  o f  t h e  E n v i ro n m e n t  
( 1 9 6 8 ) ,  BUDD ( 1 9 7 4 ) ,  M i l l e r  ( 1 9 7 4 ) ,  OECD ( 1 9 7 7 ) .
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Tab le  V I . 1

P o l l u t i o n  C o e f f i c i e n t s  f o r  the  Aluminium Reduct ion Process

P o l l u t a n t ( l ) R e s i d u a l (2 )  P o l l u t i o n
E m is s io n  C o e f f i c i e n t

Kg. p e r  t o n  o f  A lu m in iu m

Gaseous F l u o r i d e s 2 .0 9  -  4 .3 7

P a r t i c u l a t e  F l o u r i d e s 0 .2 9 5  -  0 .5 7

T o t a l  F l u o r i d e s 2 .3 8 5  -  4 .9 4

S ou rce  ; UK A lu m in iu m  I n d u s t r y  
OECD (1977)

( 1 )  The A lu m in iu m  S m e l t i n g  p r o c e s s  a l s o  r e s u l t s  i n  th e  
e m is s io n  o f  o t h e r  p o l l u t a n t s  ( e * g * ,  h y d r o c a rb o n  
e m i s s i o n s ) . However,  i t  was n o t  p o s s i b l e  t o  d e te r m in e  
c o e f f i c i e n t s  f o r  t h e s e  p o l l u t a n t s .  N e v e r t h e l e s s ,

- f l u o r i d e  e m is s io n s  a re  t h e  most  i m p o r t a n t  p o l l u t a n t  f rom  
th e  s m e l t i n g  p ro c e s s  a c c o r d i n g  t o  th e  M e d ic a l  Research  
C o u n c i l  ( 1 9 4 9 ) ,  t h e  D e p a r tm en t  o f  t h e  E n v i ro n m e n t  
( 1 9 6 8 ) ,  and th e  U n i t e d  S t a t e s  E n v i r o m e n t a l  P r o t e c t i o n  
Agency [US EPA ( 1 9 7 4 ) ] .

( 2 )  These r e s i d u a l  p o l l u t i o n  e m is s io n  c o e f f i c i e n t s  t a k e  
a c c o u n t  o f  th e  e f f i c i e n c y  o f  t h e  c o n t r o l  t e c h n iq u e s  
a d op ted  by th e  A lu m in iu m  i n d u s t r y .

V I . 2 W ate r  P o l l u t i o n  -  Beverage f i l l i n g

The c o n t a i n e r  f i l l i n g  p r o c e s s  was chosen f o r  t h e  w a te r

p o l l u t i o n  case s tu d y  s i n c e  c o n c e rn  has been e x p re s s e d  o v e r

t h e  g r e a t e r  q u a n t i t y  o f  w a te r  r e q u i r e d  t o  wash r e t u r n a b l e

b o t t l e s  and th e  w a te r  p o l l u t i o n  r e s u l t i n g  f rom  th e  b o t t l e

w a sh in g  p r o c e s s  (S c hw e pp e s ) .  T a b le  V I . 2 p r e s e n t s  d a ta  on

w a t e r  p o l l u t i o n  e m is s io n s  f rom  th e  c o n d i t i o n i n g ,  c h i l l i n g  and

p a c k a g in g  p ro c e s s e s  o f  two b r e w e r i e s ,  one o f  w h ich
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b o t t l e d  t o t a l l y  in  r e t u r n a b l e  b o t t l e s  (Brewery ' A")  w h i le  the  

o t h e r  packaged in  n o n - r e t u r n a b le  b o t t l e s  and cans (Brewery  

• B ’ ) .  The f i g u r e s  f o r  the  r e t u r n a b l e  b o t t l i n g  process were 

o b ta in e d  from data  in  Brewery ' A ' s '  annual w ater  e f f l u e n t  

charges and from a d d i t i o n a l  i n fo r m a t io n  p ro v ided  by t h i s  

b re w e ry .  The f i g u r e s  f o r  th e  n o n - r e t u r n a b le  b o t t l i n g  process  

were d e r iv e d  from da ta  on the w ater  consumption and beer  

lo ss e s  f o r  the  c o n d i t i o n i n g ,  c h i l l i n g  and packaging processes  

a t  Brewery ' B ' ,  s ince  beer losses  are  the  p r i n c i p a l  source o f  

w a te r  p o l l u t i o n  from the n o n - r e t u r n a b le  f i l l i n g  l i n e .  The 

beer losses were m u l t i p l i e d  by the  BOD va lue  o f  beer  -  90 ,00 0  

mg per  l i t r e  [Lones ( 1 9 7 3 ) ]  -  to  g ive  an e s t im a te  f o r  the BOD 

load from t h i s  f i l l i n g  l i n e .  I t  was not p o s s ib le  to d e r iv e  

an e s t im a te  f o r  suspended s o l i d s .  However, BOD emissions  

appear to  be the more im p o r ta n t  p o l l u t a n t  [ S o l t o f t  ( 1 9 6 7 ) ] .

E n q u i r ie s  w i th  the  Water A u t h o r i t i e s  r e v e a le d  t h a t  

high BOD and a l k a l i n e  wastes from the brewing and b o t t l e  

washing processes o f  a brewer or b o t t l e r  in  an urban area  

would be s u f f i c i e n t l y  d i l u t e d  by the  r e s t  o f  the  sewage 

e n t e r i n g  the m u n ic ip a l  t r e a tm e n t  p l a n t  and t h e r e f o r e  no g r e a t  

concern was expressed over these  w astes .  However, i t  was 

s t a t e d  t h a t  c e r t a i n  problems might a r i s e  in  a r u r a l  a r e a ,  

where the  b rew e ry 's  e f f l u e n t  made up a l a r g e  p r o p o r t io n  o f  

the  p o l l u t i o n  load  t h a t  the  l o c a l  sewage p l a n t  was t r e a t i n g .
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Tabl e  V I . 2

Water P o l l u t i o n  Emissions from the C o n d i t io n in g  C h i l l i n g  and 

Packaging Processes a t  a Brewery b o t t l i n g  in  r e t u r n a b l e s  

(Brewery ’ A ' )  and a Brewery b o t t l i n g  in  n o n - r e t u r n a b le s  

(Brewery ' B ' )  (w a te r  e f f l u e n t  per  1000 l i t r e s  o f  beer  

packaged)

Water
E f f l u e n t

Brewery 'A '  
R e tu rn a b le  b o t t l e  
F i l l i n g  l i n e

Brewery ' B ' 
N o n - r e tu r n a b le  
F i l l i n g  l i n e

Water Volume 
( l i t r e s )

8720 (ph r û = . 6 . 5 )  
80 (ph =2=12.8)

_ 6116 (ph ^ 5 . 5 )

Water P o l l u t a n t s

BOD (K g s . ) 2 4 .2 2 .7

SS (Kgs) 1 .1 ? ( 1 )

Source ; Data s u p p l ie d  by two b re w e r ies

(1 )  I t  was not p o s s ib le  to  de term ine  the  l e v e l  o f  Suspended 
S o l i d  (SS) emissions f o r  the n o n - r e t u r n a b le  b o t t l i n g  
s i t u a t i o n .

BOD = B iochem ica l  Oxygen Demand 
SS = Suspended S o l id s
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d e s p i te  the ex p e n d i tu re  o f  a c o n s id e ra b le  amount of  e f f o r t ,  

these two case s tu d ie s  p resented  here s t i l l  c o n ta in  many 

shortcom ings .  S p e c i f i c a l l y ,  the  da ta  p resented  in  Tables V I . 1 

and V I . 2 were ob ta ined  from j u s t  a sm all  number o f  f i r m s .

E a r l i e r  r e p o r t s  [ I n s t i t u t e  o f  Brewing ( 1 9 7 2 ) ,  ( B i d w e l l ,  1 9 7 4 ) ]  

have shown t h a t  th e r e  i s  c o n s id e ra b le  v a r i a t i o n  in  the  q u a n t i t y  

and composit ion o f  the water  p o l l u t i o n  emissions from d i f f e r e n t  

b rew e r ies  on account o f ,  among o th e r  th in g s ,  the d i f f e r e n t  

pro d u c t io n  techn iques  adopted by the i n d i v i d u a l  b r e w e r ie s .  

T h e r e f o r e ,  the two b rew e r ies  i n v e s t i g a t e d  in  the above case 

study may not form a f u l l y  r e p r e s e n t a t i v e  and comparable sample.

These case s tu d ie s  r e l a t e  to j u s t  two o f  the  processes  

in v o lv e d  in  the a l t e r n a t i v e  beverage c o n ta in e r  systems. I t  was 

emphasised in  S ec t ion  7 .1  o f  Chapter  7 t h a t  any comparison o f  

the p o l l u t i o n  impacts o f  the a l t e r n a t i v e  c o n ta in e rs  must be 

made on the  basis  o f  the p o l l u t i o n  emissions from a l l  the  

processes in vo lv ed  in  the t o t a l  c o n t a in e r  system, ( i . e .  from 

th e  e x t r a c t i o n  o f  the raw m a t e r i a l s  through to the d i s t r i b u t i o n  

o f  the f i l l e d  c o n ta in e rs  to the consumer) and not on j u s t  one 

or two o f  the  processes .  This  h i g h l i g h t s  an e s s e n t i a l  problem  

t h a t  the va lue o f  an i n t e g r a l  p o l l u t i o n  emissions study i s  

g r e a t e r  than the sum o f  the  va lues o f  s in g le  ana lyses  o f  the  

p o l l u t i o n  emissions from the i n d i v i d u a l  processes o f  each 

c o n t a in e r  system, s ince  a m eaningfu l  rank ing  o f  the o v e r a l l  

p o l l u t i o n  impacts o f  the c o n ta in e r  system cannot be d e r iv e d  

from a comparison o f  the p o l l u t i o n  emissions from j u s t  some o f  

the many i n d i v i d u a l  processes .
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This  means t h a t ,  when c o n s id e r in g  whether  a U. K.  

p o l l u t i o n  impact study should be u n d e r ta k e n ,  i t  i s  im p o r ta n t  to  

r e a l i s e ,  a t  the o u t s e t ,  the s i z e  o f  the study and the p r a c t i c a l  

problems l i k e l y  to  be encountered  in  o b t a i n in g  the da ta  and 

i n f o r m a t i o n  re q u i re d  on a l l  the processes in v o lv e d  in  each 

c o n t a i n e r  system. One p o s s ib le  s h o r t  cu t  would be to  

c o n c e n t ra te  j u s t  on those processes t h a t  the US EPA study (US 

ERA 1974) i d e n t i f i e d  as making a s i g n i f i c a n t  c o n t r i b u t i o n  to  

the  t o t a l  p o l l u t i o n  emissions from each o f  the  c o n t a i n e r  

systems. However» even t h i s  ab r id ge d  study would s t i l l  r e q u i r e  

a c o n s id e r a b le  amount o f  i n f o r m a t io n  and da ta  i f  i t  was to  be 

done w e l l ,  and would s t i l l  c o n t i t u t e  a b ig  and d i f f i c u l t  

e x e r c i s e .  These p r a c t i c a l  problems may w e l l  e x p la in  why a 

p o l l u t i o n  impact study o f  the  beverage c o n t a in e r  systems has 

not y e t  been undertaken f o r  the  U. K.  and why overseas s tu d ie s  

are  the  on ly  source o f  any q u a n t i t a t i v e  da ta  t h a t  i s  c u r r e n t l y  

a v a i l a b l e  on t h i s  s u b j e c t .



— VI  » 8 —

REFERENCES

APPENDIX V I

BIDWELL, R, O’ N, ( 1 9 7 4 ) ,  The Impact o f  S t r i c t e r  P o l l u t i o n  
C o n tro l  on Product Costs,  Report subm itted  to  the  
Brewers'  S o c i e t y ,  London.

BUDD, M. K. ,  ( 1 9 7 4 ) ,  'C o n t r o l  and t re a tm e n t  o f  l i q u i d  e f f l u e n t s  
in  the aluminium i n d u s t r y ' ,  in  E ng inee r in g  aspects  
of  p o l l u t i o n  c o n t r o l  in  the meta ls  i n d u s t r i e s .  
Proceedings o f  a conference  organised by the  M e ta ls  
S o c ie t y ,  London.

DEPARTMENT OF THE ENVIRONMENT, ( 1 9 6 8 ) ,  A p p l ic a t io n  by the  Rio 
T in to  Z inc C o rp o ra t io n  L t d . .  f o r  P lanning Perm iss ion  
f o r  the C o n s tru c t io n  o f  an Aluminium Reduct ion P la n t  
and Associa ted  Works a t  Penrhos, near Holyhead,  
Department o f  the  Environment,  Welsh O f f i c e .

INSTITUTE OF BREWING, ( 1 9 7 2 ) ,  Brewery E f f l u e n t s ,  P r o j e c t  
No. 14, I n s t i t u t e  o f  Brewing J o in t  Development 
Committee,  London.

KRUGER, A . ,  ERNST, W ., ( 1 9 7 4 ) ,  'W ater  s a v in g s ,  heat  economy 
and en v iron m e nta l  damage w i th  b o t t l e  w a s h e rs ' ,  
F lu s s ig es  O bst . 1974,  41 ,  ( 1 1 ) ,  4 5 9 -6 5 .

LONES, O. P . ,  ( 1 9 7 3 ) ,  ' E f f l u e n t  p ro b le m s ' .  The B rew er , May
1973, paper presented  a t  the Henry Memorial Le ctu res  
a t  the U n i v e r s i t y  o f  Birmingham on 21 September,
1972.

MEDICAL RESEARCH COUNCIL, ( 1 9 4 9 ) ,  ' I n d u s t r i a l  f l u o r o s i s ,  a 
study o f  the hazards to man and an imals  near  F o r t  
W i l l i a m ,  S c o t l a n d ' ,  M ed ica l  Research C o u n c i l ,  
Memorandum No. 2 2 , M ed ica l  Research C o u n c i l ,  London.

MILLER, J . , ( 1 9 7 4 ) ,  'E n v i ro n m e n ta l  c o n d i t io n s  in s id e  and
o u ts ide  a modern aluminium s m e l te r  a t  A/S A rd a l  og 
Sunndal Verk ( ASV) ,  Norway' ,  in  E ng ineer in g  Aspects  
of  P o l l u t i o n  C o n tro l  in  the M eta ls  I n d u s t r i e s .  
Proceedings o f  a conference  organ ised  by the  M eta ls  
S o c ie ty ,  London.

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT (OECD)» 
( 1 9 7 7 ) ,  P o l l u t i o n  C o n tro l  Costs in  the  Primary  
Aluminium I n d u s t r y ,  OECD, P a r i s .

SCHWEPPES, (UNDATED), S o f t  D r ink  Packaging ; R e c o n c i l in g
convenience w ith  r e s p o n s i b i l i t y . 
London

Schweppes Ltd



-  V I . 9 -

SOLTOFT, M.,  (1 9 6 7 ) ,  'New method o f  p r e d i c t i n g  the  b io ch e m ica l  
oxygen demand o f  brewery wa s t e ' .  Journa l  of  
I n s t i t u t e  o f  Brewing, V o l .  73, No. 4,  J u ly /A u g u s t ,  
1967.

US ENVIRONMENTAL PROTECTION AGENCY (US EPA),  ( 1 9 7 4 ) ,  Resource  
and Environm enta l  P r o f i l e  A na lys is  o f  Nine Beverage  
C o n ta in e r  A l t e r n a t i v e s ,  EPA/530/SW-91C,
Environm enta l  P r o t e c t io n  Agency, Washington D . C . ,
USA.



Appendix VII
L is t o f areas on which information was sought from the Brewers and 
B o ttle rs  on the Public Health and Hygiene Impacts o f Carbonated 
Beverage Containers.________

(A) General information on Profile of company's plants

(1) Size of plant - sales/production volume - '000's galls p.a.
+ sales split between

a) returnable bottles
b) non-returnable bottles
c) metal cans
d) draught.

(2) Whether, at this plant, both the brewing and soft drinks manufacturing 
and the bottling/filling processes undertaken or is only the filling 
process undertaken at this plant ?

(3) Name of company (unless for confidentiality reasons this is requested 
not to be disclosed outside the association).

(4) Location of plant.

(B) Hygiene

(5) The state of the bottles that are returned to you.
e.g.-presence of dirt, contaminants before any cleaning is undertaken;

-proportion of bottles that are returned with bottle(screw) tops 
on.

(6) Process used for cleaning and sterilizing :

a) returnable bottles;
b) non-returnable bottles;
c) metal cans.

(7) Make of cleaning equipment used.

(8) Type of cleaning compound used.

(a) strength (e.g. in terms of % c^sticity) of the cleaning 
solution;

(b) frequency of changing the cleaning solution.

(10) Inspection procedure used to reject substandard returned and new bottles 
e.g.'Automatic/visual inspection.

(11) The efficiency of the cleaning and visual inspection procedure.

(12) Any evidence and data on cases and/or complaints about the presence 
of contaminants (e.g. dust, detergents, vermin^mould etc.) occurring 
in the beverage containers after they have undergone the cleaning
/operation.

Beverage Container Type Cases of contaminants per 1,000
units of filled beverages

%) Returnable Bottle ?
b) Non Returnable.Bottle ?
c) M e ta l  Can 9



Appendix VIII
Areas where inform ation was sought from the Environmental Health 
Departments

HYGIENE AND PUBLIC HEALTH-------------- -----------------------------

Summary of information areas for the hygiene section of the Waste Management 
Advisory Council's (WMAC) study of the beverage container question.

Aim of Research = Determine the size, nature and importance of any hygiene 
problems of beer and soft drinks containers and assess whether an increase 
in the use of returnable bottles for beer and soft drinks would present any 
significant hygiene problems for the public and the environmental health 
officers.

This research will cover two aspects

(I) the presence of any contaminants in the beverage;

(II) sanitation problems caused by the storage of beverage 
containers, and the returned empties, at the retail outlets.

There are a few specific areas where information on local environmental 
health officers' experiences and practices regarding these two aspects would 
be a most beneficial input into this section of the WMAC study. These areas 
are briefly outlined below :-

(I) The presence of any contaminants in the beverage

(i) The number of cases that the EHO has investigated recently 
(e.g. in the past year or in the last 2 - 3  years) concerning 
the presence of contaminants in the three alternative containers 
for beer and soft drinks (returnable glass bottle, non-returnable 
glass bottle and metal can).

(ii) The type of contaminant in these cases investigated in (i) above.

(iii) The importance that the EHO attaches to these cases of contaminants
in the beverage.

(II) Sanitation Problems at the Retail Outlets

(i) The number, and nature, of the cases that the EHO has %
investigated recently concerning sanitation problems 
caused by the storage of beer and soft drinks containers 
and the returned empties, at the retail outlets (i.e. 
off licences, corner stores and supermarkets etc.).

(ii^ The importance that the EHO attaches to these cases of
s ani tat ion p rob 1 ems .

(iii) The EHO's opinion on the significance of any hygiene and
public health impacts of an increased use of returnable
bottles for beer and soft drinks.

I would be most grateful for any information you may have on these areas 
identified above. If you require any further details on this research project 
and the areas identified above, then please do not hesitate to contact :

Jonathan Fisher
Public Sector Economics Research Centre,
University of Leicester,
Leicester LEI 7RH.

Tel. Leicester (0533) 59786
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Appendix IX

L is t o f points on which inform ation was sought from the R eta ilers
fo r  the Hygiene Impacts of Beverage Containers.

I  Hygiene and Public Health
The ob jective o f the research is  to  determine the extent tha t beverage

containers and p a rtic u la r ly  returned beer and s o ft drinks b o ttle s , create anv 
san ita tion  and contamination problems while they are being stored at the 
r e ta i l  o u tle ts .

There are a number of areas where information on retailers' practices 
would be very useful to this section of the study. These include :-

(1) current methods used by retailers for storing the 
empty returnable bottles

e.g. (a) in a separate space, such.as an outside shed;
(b) outside the outlet;
(c) in a separate section of the food storage room
(d) whether the returned bottles are subject to any 

treatment (e.g. fumigation);

(2) whether the retailer has adequate storage space available 
to enable the returned beverage containers to be kept 
separate from the rest of his food stocks so as to conform 
with current .environmental health standards (as laid dovm in 
sections 6 and 12 of the 1970 Food Hygiene Regulations) and 
prevent any sanitation and contamination problems occurring;

'(3) the state of the bottles that are returned to the retailers
i.e.
(a) whether the bottles are dirty or contaminated;
(b) whether, or what proportion of, bottles are returned 

with bottle tops on;

(4) the usual time period between the deliveries, and the pick 
up of the empties, by the soft drinks bottlers and brewers. 
This information is useful since this turnaround time will 
affect the extent that empty returnables can pose a contam­
ination and odour problem (especially in summer) while they 
are being stored at the retail outlets;

(5) any evidence and data on sanitation problems occurring at 
retail outlets as a result of the storage of :
(a) all goods;
(b) all beer and soft drinks containers;
(c) returned empty beer and soft drinks containers;

(6) in order to put this data on cases of sanitation problems 
into relative perspective, information is also required 
on the general profile of the retail outlets concerned.

General Profile of Retail Outlet

a ) Sales Turnover

all goods - Si's per annum or per month 
beer and soft drink sales in

returnable bottles - galls per annum or per month 
non-returnable bottles
and cans - " " " ” ”
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B) Type of outlet

e.g. (i) Large supermarket
(ii) Small -supermarket (e.g. Spars, VG Stores)
(iii) Off licences
(iv) Corner stores
(v) Green grocers
(vi) Confectioners, Newsagents and Tobacconists (CNT)
(vii) Other retail outlets (please specify)
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APPENDIX X

L i s t  o f  P o i n t s  on whicn i n f o r m a t i o n  was sougnt  f rom the 
d i s t r i b u t i o n  managers o f  b r ew er i e s  and the 

t r a f f i c  c o n t r o l  a u t h o r i t i e s  on the c on ge s t i o n  impacts  
o f  the  d i s t r i b u t i o n  o f  beverages t o  the  r e t a i l  o u t l e t s

Aim o f  r esearch  on urban con ges t i on  = t o  de te rmine  the e f f e c t  
on urban con ges t i o n  o f  the d i s t r i b u t i o n  o f  beer  and s o f t  
d r i n k s  t o  the  r e t a i l  o u t l e t s  and t o  assess whether  any 
s i g n i f i c a n t  urban c on ges t i o n  problems would a r i s e  as a r e s u l t  
o f  an i nc re ase  i n  the  use o f  r e t u r n a b l e  b o t t l e s  f o r  beverage 
d i s t r i b u t i o n .

Areas where i n f o r m a t i o n  i s  needed t o  per fo rm t h i s  p a r t  o f  the 
s tudy

1. The o p i n i o n  o f  a u t h o r i t a t i v e  bod ies  i n  the t r a n s p o r t
s e c t o r ,  such as the d i s t r i b u t i o n  managers o f  brewers  and s o f t  
d r i n k  man u fa c tu r e r s ,  on the urban co n ge s t i o n  caused by 
beverage d i s t r i b u t i o n  l o r r i e s ,  e s p e c i a l l y  when t he  l o r r i e s  
are parked a t  the  r e t a i l  o u t l e t s  l o a d i n g / u n l o a d i n g  the 
beverage c o n t a i n e r s .

2. In t h i s  r e s p e c t  i t  w i l l  be necessary  t o  oD ta in  the
D i s t r i b u t i o n  Manager ' s  o p i n i o n  on the  t r a f f i c  c o n d i t i o n s  
exper ienced  by h i s  d i s t r i b u t i o n  l o r r i e s  w h i l e  d e l i v e r i n g  to 
t he  v a r i o u s  sa le s  o u t l e t s .  In  p a r t i c u l a r  i t  w i l l  be very  
u s e f u l  t o  Obta in  i n f o r m a t i o n  on the t r a f f i c  s i t u a t i o n  and 
c o n d i t i o n s  a t  t he  v a r i o u s  r e t a i l  o u t l e t s .  W.R.T. : -

( i ) s i z e  o f  t r a f f i c  f l o w s ;

( i i ) c on ges t i on  l e v e l s ;

( i i i ) e x i s t e n c e  o f  t r a f f i c  and p a r k i n g c o n t r o l s  ;

( i v ) e x i s t e n c e  o f  r e a r  o r  s i de  access 
sa le s  o u t l e t s ;

a t  each o f  the

(v) ease o f  pa rk i n g  a t  these o u t l e t s  f o r  the  f i r m ' s  
v e h i c l e s  -  e s p e c i a l l y  i f  p a r k i n g  on the s t r e e t  
f r o n t a g e  i s  necessary f o r  d e l i v e r y  t o  these 
o u t l e t s .

3. I t  would a l so  be b e n e f i c i a l  t o  o b t a i n  the  f o l l o w i n g
i n f o r m a t i o n  on the  procedures  c u s t o m a r i l y  f o l l o w e d  f o r  the  
d e l i v e r y  o f  the oeverages t o  the v a r i o u s  r e t a i l  o u t l e t s

(A) T im ing o f  d e l i v e r i e s ,  e . g .  -  peak,
-  o f f  peak;
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(B) d u r a t i o n  o f  d e l i v e r i e s ,  i . e .  l o a d i n g / u n l o a d i n g  
t ime .  One source g i v e s  28 minu tes  as the 
average t ime  spent  l o a d i n g / u n l o a d i n g  beverage 
c o n t a i n e r s  a t  the  r e t a i l e r s .  The d u r a t i o n  o f  
the  d e l i v e r y  may be de term ined  by the q u a n t i t y  
and t ype  o f  beverage t o  be d e l i v e r e d .
There fore  i n f o r m a t i o n  may a l so  be needed on the  
average ba tch  s i z e  o f  the  d e l i v e r i e s  and t h e i r  
s u b - d i v i s i o n  between r e t u r n a b l e s  and 
n o n - r e t u r n a o l e s ;

(C) the normal  t ime p e r i o d  between the d e l i v e r i e s  
and p i c k  up o f  empt i es  f rom each o u t l e t  ( t h i s  
i s  a l s o  u s e f u l  f o r  the  hyg iene aspect  o f  the 
s tudy  s i nce  i t  w i l l  a f f e c t  t he  e x te n t  t h a t  
empty r e t u r n a b l e  b o t t l e s  pose a co n ta m in a t i o n  
and odour  problem ( e s p e c i a l l y  i n  summer) w h i l e  
t hey  are be ing s to r e d  a t  the  r e t a i l  o u t l e t s  
a w a i t i n g  c o l l e c t i o n .

I t  may w e l l  be t h a t  the  d e l i v e r y  p rocedures  and 
t r a f f i c  c o n d i t i o n s  w i l l  be d i f f e r e n t  f o r  t he  v a r i o u s  t ypes  o f  
o u t l e t s  served by the  b o t t l e r / b r e w e r  ( e . g .  a h ig h  s t r e e t  
supermarket  as opposed t o  a s m a ll suburban ' o f f  l i c e n c e  o r  
c o r n e r  s t o r e ) .  I f  t h i s  i s  so, then i t  w i l l  be necessary to 
a s c e r t a i n  the  method t h a t  the  D i s t r i b u t i o n  Manager uses to 
c l a s s i f y  t he  v a r i o u s  t ypes  o f  o u t l e t s ,  t o  which he d e l i v e r s  
beverages,  and t o  o b t a i n  h i s  o p i n i o n  on the  t r a f f i c  
c o n d i t i o n s  and d e l i v e r y  procedures  f o r  each o f  these o u t l e t  
t y p e s .  I t  w i l l  a l so  be u s e f u l  t o  de te rm ine  the  s u b d i v i s i o n  
o f  the  f i r m ' s  beverage sa le s  between t he  a l t e r n a t i v e  beverage 
c o n t a i n e r s  ( d ra u gh t ,  cans,  r e t u r n a b l e  and n o n - r e t u r n a b l e  
D o t t l e s )  f o r  the  d i f f e r e n t  o u t l e t  t ypes  g i v en  i n  t h i s  
c l a s s i f i c a t i o n .
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PUBLIC SECTOR ECONOMICS RESEARCH CENTRE

Director: Dr. P. M. J A C K S ON

March, 1979.

To:

U N I V E R S I T Y  OF L E I C E S T E R
L E I C E S T E R
LEI  7RH

Tel: LE I CEST ER ( 0 5 3 3 )  5 9 7 8 6

STUDY OF RETURNABLE/NON-RETURNABLE BOTTLES 

To the Occupier

Dear Sir/Madam,

You may have noticed in the local press that some research is being 
undertaken at Leicester University into the question of returnable/non- 
returnable bottles and cans for soft drinks and beer. The research team 
are currently undertaking a survey of consumers' attitudes on this subject 
and your household has been selected as one of the houses for the survey. 
This survey is designed to find out what your views are on the issue of 
returnable/non-returnable bottles. A member of the research team will be
calling at your house on t h e .......... dof  .................. .......
to ask you some straightforward questions on this matter.

The government is currently reviewing this topical issue and the 
information from this survey will be a valuable input into both the 
research at Leicester University and also the government's review of this 
important subject. We therefore hope that you will participate in this 
survey.

If the date and time given above proves to be inconvenient to you, 
and you would like to participate in this study, please complete and post 
the form below and arrangements will be made for a member of the research 
team to call at a time suitable to you.

Thank you, Yours faithfully.

Jonathan Fisher

J. C. D. Fisher,
Public Sector Economics Research Centre,
University of Leicester, Leicester LEI 7RH.

Study of Retnrnable/Non-Retumable Bottles

It is not convenient for me to be available for interview at the date and time stated
but would be at home on  .................................    at.........
if the interviewer would like to call.

Yours faithfully.

(Name) 
(Address )
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Introductory Letter - 3 Lanonages
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Appendix XII

QUESTIONNAIRES USED FOR THE
CONSUMER SURVEYS IN LEICESTER AND BLACKBURN
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QUESTIONNAIRE USED FOR THE CONSUMER SURVEY IN 
LEICESTER

Part I
lA Soft Drinks

(1) Do you or your family buy carbonated (fizzy) 
soft drinks in bottles or cans? Where 
carbonated soft drinks include such drinks 
as lemonade, coca cola, tonic water, bitter 
lemon, lucozade etc., like the drinks shown on 
these two cards A + B.

Yes,

No,

If NONE of these bottles bought, move on to Question 4.

Bottle No. Soft drinks

1 2 3 4 5 6 7 8

(2) Do you ever buy any 
of these bottles?
If yes, then ask whether 
(b), (c) or (d), 
either:

(a) Never ) tick answer given
(b) Rarely ) by each member of
(c) Occasionally) the HH replying -
(d) Frequently ) use subscripts

I.e. >^2 ^^3

(3) Can you tell me which of these 
bottles are returnable (RB) or 
non-returnable (NRB)? Or if 
you do not know whether the 
bottle is a returnable or a 
non-returnable (DK)? State 
each member of the HH's 
reply of RB, NRB or don't 
know (DK).

HH member No. 1

-

HH member No. 2
HH member No. 3
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(4) Do you buy any other brands of carbonated soft drinks in
returnable bottles? If so, can you give the names of these 
brands.

- YES/NO.

- BRANDS BOUGHT .........

(5) Of these returnable bottles that you
buy (refer back to answers to Other State return rate for
questions 2 + 4 ) ,  what proportion RB's the specific RB's that
do you normally return to the shops, bought HH buys
pubs, off-licence?--------------------- ------------------------------------

Either - All

75%/most

50%

25%/few

NONE

Don't know

Other replies 
specify_______

IB Beer and Cider

(6) Do you or your family ever purchase Yes
any beer or cider in bottles or cans?

No

If yes - go to Question 7
no - move on to question 11 (If answer to both Questions 1 and 6

is no - finish interview).



Show Cards C & D Bottle No. XII. 3

(7) Do you ever buy any of these bottles.
If yes - then how often (b), (c) or (d)? ^ 10 11 12 13 14 15 16

(a) Never ) tick answer given by
(b) Rarely ) each member of HH
(c) Occasionally) replying
(d) Frequently ) i.e. ^  'O

(8) Can you tell me which of these
bottles are returnable (RB) and 
which are non-returnable (NRB) 
or if you do not know whether 
the bottle is returnable or 
non-returnable (DK). State 
(RB), (NRB) or (DK) for each 
member of HH replying.

HH member No. 1
HH member No. 2
HH member No. 3

(9) Do you buy any other brands of beer and cider in 
returnable bottles?

Yes ............
No ............ .

Brands Bought ..

(10) Of these returnable bottles 
that you buy, refer back to replies 
to Questions 7 + 9 ,  what 
proportion do you return to 
the shops?

Other
RB's
Bought

Tick return rate for specific 
RB's bought by each HH

Bottle No.
11 12 13 14 U

Either - All

75%/most

50%

25%

NONE

Don't know

Other replies 
specify

Tick a p p r o p r ia te
c rc e g o ry  ano use 
subscripts if
different 
replies given
by different 
members of HH
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Part II

(11) Why do you return these bottles? 
State reasons given.

112) Is there any particular reason why 
you do not return these bottles?

(13) What do you think would encourage 
you to return more bottles? 
Specify factor(s) stated:

If HH's state 'easier return' 
then prompt fori in what way 
easier and note down reply.

(14) Do you know the Deposit level on the ten returnable soft drinks, 
beer and cider bottles shown in these four cards?

Beverage Card Bottle No.
Reply of HH 

HH No. 1 HH No. 2 HH No. 3

Soft Drinks A 1
4

B 5
8

Beer C 9
11
12

Cider D 13
14
16

(15) Talking of Deposits, what is the level of deposit 
that would just make it worthwhile for you to 
return bottles?
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(lé) How easy or difficult do you think 
it is for you to return bottles to 
the shops, pubs or off licences?

i) very difficult
ii) difficult

iii) a little difficult
iv) no trouble/easy
v) others - specify

A = Normal reply.
B = Reply which may be given by HH,

in addition to (or instead of)
A, For abnormal conditions don't 
ask for B, but note any such reply 
given and specify the abnormal 
conditions stated, e.g.:
- random purchase
- holiday
- other.

If answer to Question 16 is easy, then ask Question 17

(17) In what way do you find it easy to
return bottles?

State factors given.

If answer to Question 16 is difficult (i.e. (i) - (iii)), 
then ask Question 18, "In what way is the returning of 
bottles to the retail outlets difficult for you?" State 
factors given.

If retailers' attitude is cited then find 
out in what way retailer's attitudes/ 
actions creates problems.
State reasons given.



X II. 6

As a result of these difficulties, 
did you give up the attempt to 
return the bottles?

Yes

No

(19) What factors would make it easier for you 
to return (more) bottles?
State factors given.

Finally there are just a few general questions I would like to 
ask you about your household so that we can group these useful 
responses of yours into the various household classifications.

(1) Area ......................................................

(2) Type of house - Terrace..............................

Semi ...................

Detached ...................

Flat - multi-storey ................

- ̂ 4  floors ................

(3) Sex of respondent 1.....................
2 .........................................

3.....................
..............  , ̂ , 1-16 17-30 31-50 51-6Û él-T(4) Age of respondent 1 — --------------------------- 77~T~

2

3

(5) Number in household ...................... Adults
...................... Children

(6) Occupation in household 1......................
2 .........................................

3 ...........................................



Vnank you for your co-operation. I t  has been most interest 
The results of the survey w ill be useful to our researcl I L.

X II.7
n n. r o t n 1 k to you .

r University
and perhaps also the Government in its review of the returnable/non-returnable 
bottle question. The results w ill be ready next mon tit and v.ill be announced in the 
local newspaper and on Radio Leicester, i f  you are interested in seeing what comes 
out of the study.

Your impression 
DON'T ASK

( Interested 
(
( Indifferent/can't te ll
( Not interested

Time finished 

Length of interview


