
THEORIES OF PROFIT FROM RICARDO TO DEBREU:

AN ANALYSIS IN TERMS OF PIERO SRAFFA ' 3 

’PRODUCTION OF COÎ-MODITIES BY IMEANS OF COîE-îODITISS ’

BY

M. C. HOWARD

A t h e s i s  su b m it te d  f o r  

t h e  d e g re e  o f  

D o c to r  o f  P h i lo s o p h y

U n i v e r s i t y  o f  L e i c e s t e r

D epartm ent o f  Economics 

I9Ü0



UMI Number: U310765

All rights reserved

INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,

a note will indicate the deletion.

Disscrrlation Publishing

UMI U310765
Published by ProQuest LLC 2015. Copyright in the Dissertation held by the Author.

Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against 

unauthorized copying under Title 17, United States Code.

ProQuest LLC 
789 East Eisenhower Parkway 

P.O. Box 1346 
Ann Arbor, Ml 48106-1346





n

A c K N O W L E D G E M E N T S

I would l ik e  to  express my g ra titu d e  to  the  

fo llo w in g  people fo r  th e ir  help in  th e  preparation  of  

t h i s  t h e s is .  Ronald Meek, under whose su p erv is io n  I 

worked u n t i l  h is  sad death in  August 1978, taught me 

a great d ea l about th e  h is to r y  o f economic a n a ly s is  

and th e s ig n if ic a n c e  o f S r a ffa ’ s a n a ly s is .  I am 

enormously indebted to  him. P eter Jackson, who took  

over the su p erv ision  in  September 1978, has been most 

generous w ith h is  tim e and provided v a lu a b le  comments 

on many o f the ideas presented  in  th e  t h e s i s .  He did  

t h i s  in  s p it e  o f a very  heavy work load o f h is  own and 

I am s in c e r e ly  g r a te fu l .  I would a ls o  l ik e  to  thank 

Chris A rchibald , Ian B radley, the la t e  Maurice Dobb, 

John King, Michio Morishima and L ionel Needleman for  

d iscu ss io n s  on various p o in ts  o f economic theory and 

th e  h is to r y  of thought. F in a lly , thanks are due to  

H arriet Bradley and M arjorie Richardson fo r  e f f i c ie n t  

production o f the ty p e s c r ip t .

March 1980. M. 0 . H.



IE
C O N T E N T S

Acknowledgement s

I. INTRODUCTION 1

( i )  The Topic of the T hesis 1

( i i )  P r o f it  5

( i i i )  Theory • 6

I I  PIERO SRAEEA'S ’PRODUCTION OF COMMODITIES
BY MEANS OF COmODITIES’ 10

( i )  In trod u ction  10

( i i )  The Problems Considered 12

( i i i )  The Assumptions ‘ \ 12

( iv )  The Systems Considered 19

(v) R econstructing  a System 22

I I I  THE RICARDIAN THEORY OF PROFIT 33

( i )  In trod u ction  33

( i i )  The Problems Considered by Ricardo 34

( i i i )  A sp ects o f R icardo’ s Method 36

( iv )  The Argument of the Essay 37

(v) The Argument of the P r in c ip le s  41

(v i)  The ’Ricardo E f f e c t ’ 43

( v i i )  An ’ In variab le  Standard o f Value* 43

( v i i i )  C onclusion 49



M

IV THE RICARDIAN THEORY OF PROFIT AND THE
’PRODUCTION OF COMMODITIES BY MEANS OF 
COrUIODITIES’ 50

( i )  In trodu ction  50

( i i )  The Argument o f th e  Essay 50

( i i i )  Wage Goods and Luxuries 53

( iv )  R icardo’ s G en era lisa tio n : The Role o f a Theory
of Value 56

(v) R icardo’ s G en era lisa tion : The Labour Theory
o f Value 60

(v i)  R icardo’ s G en era lisa tio n : The Curious E ffec t 68

( v i i )  R icardo’ s G en era lisa tion : The In variab le
Standard 71

( v i i i )  The R icardian Theory of Rent 77

( ix )  C onclusion 80

THE MARXIAN THEORY OF EXPLOITATION AND PROFIT 82

( i )  In trodu ction  82

( i i )  The Theory o f E x p lo ita tio n  84

( i i i )  The Transformation of V a lu e  in to  P r ic e s  of
Production and Surplus Value in to  P r o fit  87

( iv )  The Theory o f th e  F a llin g  Rate o f P r o f it  93

(v) Marx’ s Method 94

VI THE MARXIAN THEORY OF EXPLOITATION AND PROFIT: 
AN ANALYSIS IN TERMS OF THE ’PRODUCTION OF 
COmODITIES BY MEANS OF COMMODITIES’

96

( i )  In trodu ction  96

( i i )  Indeterm inate, N egative and Zero labour Values 97

( i i i )  The Rate o f P r o f it  99

( iv )  Transform ation 101

(v) E x p lo ita tio n , P r o fit  and th e Standard Commodity 105

(v i)  The Theory o f the F a llin g  Rate o f  P r o f it  109

( v i i )  C onclusion 111



Y

VII THE NEOCLASSICAL THEORY OF CAPITAL
PRODUCTIVITY AND PROFIT 115

( i )  General C h a r a c te r is t ic s  of N e o c la ss ic a l
Economics 115

( i i )  The N e o c la ss ic a l Theory of C a p ita l
P ro d u ctiv ity  119

( i i i )  C ap ita l 123

( iv )  The Model o f Modern P ro d u ctiv ity  Theory 127

V III CAPITAL PRODUCTIVITY AND SRAFFA*S ’PRODUCTION
OP COMMODITIES BY MEANS OF COMMODITIES’ 135

( i )  S ra ffa , N e o c la s s ic a l Economics and th e
P ro d u ctiv ity  T h eor ists  135

( i i )  C ap ita l and th e  Marginal Product of C a p ita l 138

( i i i )  The Rate o f P r o f it  and the S ca rc ity  o f  C ap ita l 140

( iv )  The M arginal Product o f C ap ita l and th e
Rate of P r o f it 150

(v) The Inverse R e la tio n  of the Wage and Rate 
of P r o fit 153

(v i) The One-Commodity Model again 154

( v i i ) W icksell 155

( v i i i ) The D eterm ination of the Rate o f P r o fit  by 
the Supply and Demand fo r  C ap ita l

158

IX THE AUSTRIAN THEORY OF CAPITAL AID PROFIT 161

( i ) A ustrian  Economics 161

( i i ) C ap ita l, P ro d u ctiv ity  and Time 164

( i i i ) Roundaboutnes s , Period o f Production and 
Equilibrium 168

( iv ) W icksell and th e Average Period o f Production 175



Y .

X AUSTRIAN THEORY AND SRAFFA*S ’PRODUCTION OF
COmODITIES BY MEANS OF COMMODITIES’ 178

( i )  The Two Frameworks 178

( i i )  The A ustrian  C on cep tu a lisa tion  o f  Production
Structure 182

( i i i )  The Degree o f  Roundaboutness and the
Rate o f P r o f it  187

( iv )  C a p ita l R eversa l 194

(v) The R e la tio n  of the Wage and Rate of P r o f it  196

(v i)  The D eterm inants of E q u ilib r ia  in  A ustrian
Theory 200

( v i i )  A note on More Recent A ustrian  Theory 200

XI WALRASIAN GENERAL EQUILIBRIUM ANALYSIS AND
THE THEORY OF PROFIT

( i )  In trod u ction  204

( i i )  The Problems Considered by W alrasian A nalysis
and the Theory o f P r o f it  205

( i i i )  W alras’ A n a lysis  o f E xisten ce  and the
Theory o f P r o f it  208

^  .

( iv )  L im ita tio n s o f W alras’ Theory o f C ap ita l
and P r o f it  21 6

(v) D efec ts  in  W alras’ Theory of General
Equilibrium  220

(v i)  Comparative S ta t ic s  226

( v i i )  The D is tr ib u t io n a l P ro p erties  o f  a Debreuvian 
In tertem poral Equilibrium  of Supply and 
Demand 227



Y

X II  WALRASIAN PROFIT THEORY AND’THE PRODUCTION
OF COmiODITIES BY MEANS OF COIllODITIES’

( i )  In trod u ction  237

( i i )  W alrasian Economics and Marginalism 238

( i i i )  The E x isten ce  o f an Equilibrium  o f Demand
and Supply 241

( iv )  P r o f it s  and Equilibrium  247

(v) P r ic es  as 'Indexes of S ca rc ity ' 253

(v i)  The Assumptions o f S ra ffa*s A nalysis and
Those o f Modern W alrasian Theory 259

( v i i )  C onclusion 267

X III CONCLUSION 268

B ibliography 273



CHAPTER I 

INTRODUCTION

( i )  The Topic o f th e  T h esis

The to p ic  o f  t h i s  t h e s is  i s  th e o r ie s  o f  p r o f it  in

economic a n a ly s is .  More p a r t ic u la r ly , the aim i s  to  analyse
1 /th e o r ie s  o f th e r a te  o f  p r o f i t .  ' The procedure i s  h is t o r ic a l ,  

beginning w ith  R icardian  theory  and f in is h in g  w ith  modern 

W alrasian theory  as form ulated by D ebreu.^/ The standard o f  

ev a lu a tio n  throughout i s  in  term s o f  th e  framework and r e s u lt s  

developed by P iero  S ra ffa  in  h is  ’Production of Commodities
*5 /

by means o f Commodities’ . ' T his has been h a iled  a s a path- 

breaking work in  economic theory  and most c e r ta in ly  provides 

a new p ersp ec tiv e  in  terms o f which c r i t i c a l  ev a lu a tio n  can 

be stru ctu red .

The standard o f  ev a lu a tio n  determ ines in  part th o se  th e o r ie s  

which are subjected  to  a n a ly s is .  S r a ffa ’ s work i s  concerned  

w ith  p a r tic u la r  ty p es  o f  economic s t a t e s  which econom ists have 

t r a d it io n a l ly  re ferred  to  as ’ e q u i l ib r ia ’ . Furthermore, the  

e q u il ib r ia  considered  by S ra ffa  are o f a p a r t ic u la r  kind: 

namely com p etitive  e q u il ib r ia  where co n sid era tio n s of 

u n certa in ty  do not p lay  a major r o le .  T h is im p lies th a t  

c e r ta in  th e o r ie s  of p r o f it  cannot be considered  in  terms of 

S r a ffa ’ s work. The most n otab le  ex cep tio n s are th e p r o f it

1 / The term ’p r o f i t ’ i s  used in  a d e lib e r a te ly  lo o se  sense  
in  t h i s  s e c t io n . The concept i s  more p r e c is e ly  d efin ed  
in  s e c t io n  ( i i )  below .

2 /  Debreu (1 9 5 9 ).
3 /  S ra ffa  (1960).
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1 /  9 /th e o r ie s  o f Schumpeter ' and K night. ' Schumpeter considered  

th e  (temporary) market power a sso c ia ted  w ith  d is e q u il ib r ia  

engendered by in novatin g  entrepreneurs to  be the c e n tr a l  

exp lanatory fo rce  re lev a n t to  p r o f i t s ,  w h ile  Knight emphasised 

th a t th e o r ig ih  o f p r o f it  la y  in  non-insurable u n c e r ta in t ie s .  

These are important and in f lu e n t ia l  works in  econom ics, but 

must be om itted from th e su bject m atter of t h is  t h e s is  because 

th e  standard of ev a lu a tio n  does not encompass th o se  m atters 

which they  s t r e s s .

The th e o r ie s  o f  p r o f it  which are , th e r e fo r e , examined are 

th o se  where d iseq u ilib r iu m , non-com petitive fo rce s  and 

u n certa in ty  do not form an in te g r a l part o f  th e  a n a ly s is .

As such th ere  are f iv e  th e o r ie s  o f importance: th o se  o f

R icardian  and Marxian econom ics, n e o c la s s ic a l  p r o d u c tiv ity  

theory  and A ustrian  c a p ita l  th eory , and W alrasian gen era l 

eq u ilib rium  t h e o r y . ' In th e  fo llo w in g  chapters th e  p r in c ip a l  

a sp e c ts  o f each of th e se  th e o r ie s  are o u tlin ed  and then  

su b jected  to  ev a lu a tio n  in  terms of S ra ffa * s a n a ly s is .

The importance of th e se  p r in c ip le s  o f s e le c t io n  ought to  

be em phasised. D is e q u il ib r ia , market power and u n certa in ty

1 / a±umpeter (1 912).
2 / Knight (1 9 2 1 ).
3 /  Each of th e se  th e o r ie s  d ea ls  w ith p r o f it  in  th e  con text of 

co m p etitiv e  e q u ilib r ia  and, w ith  th e  excep tion  o f W alras, 
a l l  n e g le c t  u n certa in ty . C onsiderations of u n certa in ty  do 
en ter Walras* theory b u t, in so fa r  as th e  form al a sp ec ts  of 
t h i s  theory  are concerned, they do so in  an in e s s e n t ia l  way. 
Walras* theory  r e la t e s  to  a temporary equ ilibrium  o f supply  
and demand in  which economic agents a ct in  terms o f  
c o n fid e n tly  held  s t a t i c  e x p e c ta t io n s . See chapter XI, 
s e c t io n s  ( i i i )  and ( i v ) .

4 / There are other th e o r ie s  o f p r o f it  which f a l l  w ith in  th e  pur
view o f S ra ffa*s a n a ly s is :  fo r  example, M ercantilist, P h ysio -
c r a t ic  and Smithian th e o r ie s .  However, th e se  th e o r ie s  are no 
lon ger important in  the sense th at th e ir  in flu e n c e  on modern 
theory i s  e ith e r  n e g l ig ib le  or occurs through th e  th e o r ie s  
considered  in  t h i s  t h e s i s .



would seem in t u i t iv e ly  to  be c r u c ia l  to  develop ing an 

e m p ir ica lly  re lev a n t theory  o f p r o f i t .  I t  i s ,  however, true  

to  say th a t th e  a n a ly s is  o f  th e se  phenomena has been n eg lected  

by economic t h e o r is t s .  The reason  fo r  t h is  i s  easy to  under

stan d . They are a l l  extrem ely d i f f i c u l t  to  model p r e c is e ly  

and most economic th e o r is t s  have considered th e  problems of 

p r o f it  q u ite  com plicated enough even when they are ignored .

Furthermore, u t i l i s in g  S ra ffa*s work as the standard o f  

ev a lu a tio n  means th a t monetary fa c to r s  cannot be con sid ered . 

S ra ffa  d ea ls  w ith economic system s in  which th ere  i s  no 

s p e c ia l is e d  means o f payment. However, th is  c h a r a c te r is t ic  

does not r e s t r ic t  th e  th e o r ie s  o f p r o f it  w ith which t h i s  th e s is  

i s  concerned. T heories o f p r o f it  in  economic a n a ly s is  have 

overwhelmingly been *real* ra th er  than ‘monetary* th e o r ie s .

Many of the th e o r is t s  whose work i s  considered  d id  develop  an 

a n a ly s is  of money but in  no case does t h is  s ig n i f ic a n t ly  

impinge upon the a n a ly s is  of p r o f i t s .  These t h e o r is t s  con

s id ered  that th e  main fo r c e s  operating to  determ ine p r o f i t s  in  

com p etitive  equ ilibrium  were la r g e ly  independent o f  monetary 

m agnitudes.^ /

S ra ffa * s ‘Production o f Commodities by means o f  

Commodities* i s  a very dense work. P ro p o sitio n s  are developed  

from h ig h ly  a b stra ct m odels. These p ro p o sit io n s  show th e  form 

which economic r e la t io n s h ip s  have to  take in  c e r ta in  typ es of 

com p etitive  eq u ilib rium . The im p lica tio n s  o f th e se  r e la t io n 

sh ip s are not made e x p l ic i t  by S raffa  and fo r  th e  g rea ter  part 

th ere  are not even h in ts  a s to  th e ir  im portance. Many th e o r is t s

1 / Schumpeter (1954), pp. 277, 282, 588-589, 925 and 1118-1119.
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who have stiid ied  Sraffa* s work have attem pted to  s p e l l  th e se  

ou t. However, the ta sk  i s  fa r  from com pleted. The major 

fo cu s o f a t te n t io n  has been the n e o c la s s ic a l  theory of c a p ita l  

p ro d u c tiv ity  and to  a le s s e r  ex ten t th a t o f Marxian economics 

and W alrasian gen era l equ ilibrium  th e o r y .^ / By comparison, 

R icardian  and A ustrian  economics have rece iv ed  v ir tu a l ly  no 

co n sid era tio n  at a l l .  Moreover, in  carrying  out a S raffa-based  

c r it iq u e  o f n e o c la s s ic a l  p r o d u c tiv ity  th eo ry , Llarxian economics 

and W alrasian a n a ly s is ,  important m isconceptions have a r isen  

w h ile , in  some areas in  which th e  c r it iq u e  i s  v a l id ,  i t  has 

not been pushed fa r  enough. T his t h e s i s  seek s to  make a c o n tr i

b u tion  to  r e c t i f y in g  th ese  d e fe c ts  and in  doing so to  provide  

an o v e r a ll  assessm ent o f S ra ffa * s work.

In th e  fo llo w in g  se c tio n s  o f t h is  chapter two key con cep ts, 

*theory* and * p r o fit* , are d iscu sse d , and d e f in i t io n s  o f them 

are form ulated in  th e way in  which they are used in  the  

fo llo w in g  ch ap ters.

1 / The S raffa -b ased  c r it iq u e  o f n e o c la s s ic a l  p ro d u c tiv ity  theory  
arose in  the course of th e  famous * Cambridge controversies*  
in  th e  theory o f c a p ita l .  See Harcourt (1 9 7 2 ). The c r it iq u e  
o f  Marxian economics has been most developed by Steedman 
(1977) and th e  c r it iq u e  o f W alrasian theory  by Garegnani 
(1970a) and (1 9 7 6 ).
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( i i )  P r o f it

The term ’p ro fit*  i s  used throughout t h i s  t h e s is  as  

synonymous w ith  the term ’ in t e r e s t* .  Both r e la t e  to  the income 

d erived  from a production a c t iv i t y  which r e s u lt s  from the  

d iffe r e n c e  between th e  revenues rece iv ed  from outputs and the  

co s t  o f  in p u ts needed to  produce th ose o u tp u ts. The p r o f ita 

b i l i t y  o f any production a c t iv i t y  i s  computed on th e b a s is  of 

a se t  o f p r ic e s  by which in p u ts and outputs are va lu ed . The 

re lev a n t p r ic e s ,  in  a l l  the th e o r ie s  considered  in  t h is  t h e s i s ,  

are th o se  a sso c ia te d  w ith  com p etitive  markets in  equilibrium  

and in  an environment where u n certa in ty  i s  o f no a n a ly tic  

s ig n if ic a n c e •

Some econom ists, by c o n tr a s t , have d is t in g u ish ed  between 

in te r e s t  and * pure p r o f it  *. For example, i t  has been  

customary to  use th e  term * in te r e s t*  to  r e fe r  to  the d iffe r en c e  

th a t would a r is e  between co m p etitiv e ly  determ ined revenues and 

c o s ts  in  an equ ilibrium  of an economic system  in v o lv in g  

a b so lu te  c e r ta in ty . Pure p r o f it  d e s ig n a te s  any su rp lu s over 

and above in te r e s t  and i s  a sso c ia ted  w ith  th e  absence o f  

com p etition , d iseq u ilib r iu m  and u n cer ta in ty . S ince non- 

c o n p e t it iv e  economic s tr u c tu r e s , d is e q u il ib r ia  and u n certa in ty  

p lay  no e s s e n t ia l  r o le  in  the th e o r ie s  th a t are d e a lt  w ith  in  

th e  fo llo w in g  chapters such pure p r o f i t s  would always be zero . 

The only d iffe r e n c e  between revenues and c o s ts  in  any production  

a c t iv i t y  would be in t e r e s t ,  or, a s  we s h a l l  use th e  term, 

p r o f i t s .  The d is t in c t io n  between t h is  and pure p r o f i t s  i s ,  

however, a u se fu l one. V/hile the two term s, in te r e s t  and 

p r o f i t ,  are used to  r e fe r  to  the same con cept, a s  d efined  above, 

th e  phrase ’m axim isation of p r o fits*  w i l l  r e fe r  to  th e  

m axim isation o f th e  d iffe r e n c e  between revenues and c o s t s  per s e .



ir r e s p e c t iv e  o f whether th e  context i s  one o f equ ilibrium , 

com p etition  and c e r ta in ty .

There are other d is t r ib u t io n a l  co n cep ts, used throughout 

th e  fo llo w in g  ch ap ters, which a lso  need to  be d e fin ed . The 

term ’rent* w i l l  be used to  r e fe r  to  th e  income which accrues  

to  th e  owners o f re so u rces , or i s  imputed to  them, over and 

above what i s  n ecessary  to  m aintain th e  resou rces in  th e ir  

present u se . In some ca ses  t h i s  concept i s  important: fo r

example, in  R icardian th eo ry . In other th e o r ie s , l ik e  neo

c l a s s i c a l  p ro d u c tiv ity  th eo ry , i t  i s  n o t . By th e  term ’return* 

i s  meant an income accru ing over some period  of tim e, which i s  

rece iv ed  by th e  owners o f an a s s e t .  T his income may in clu d e  

*p u re -p r o fit  * a s w e ll  as p r o f i t .  I f  pure p r o f it  were zero i t  

would r e fe r  to  p r o f it  a lo n e . The term *net ren ta l*  i s  used 

synonymously w ith  th a t o f r e tu rn . Corresponding to  th ese  two 

concepts are th e terms ’r a te  of return* and ’net r e n ta l r a te * . 

These express th e  r a t io  o f income (over some tim e period) to  

th e  value, o f an a s s e t  (a t  some d a te ) . I f  pure p r o f it  was non

zero , both of th e se  terms would r e fe r  to  the r a t io  o f * p r o f it  

p lu s pure p r o f it  * to  th e va lu e  o f an a s s e t .  In th e  case where 

pure p r o f it  was zero , they would r e fe r  to  th e  ’r a te  of p r o fit  * 

o r , to  g iv e  th e same concept another name, the ’r a te  o f in terest*

( i i i )  Theory

T heories attempt to  l in k  e f f e c t s  to  causes o r , to  s ta te  

th e  same th in g  in  an a lte r n a t iv e  way, to  determ ine the  

magnitudes which are the su b ject o f th e  th eory . I t  i s  as w e ll  

to  be c le a r  about th e  meaning o f the terms cau sation  and d eter

m ination from th e  s t a r t .  They are used in  t h is  t h e s is  to  mean



th e  same th in g ; both r e fe r  to  a r e la t io n s h ip  between exogenous 

and endogenous elem ents.

An economic theory can be decomposed in to  a number of  

components. There are assum ptions sp e c ify in g  what i s  to  be 

taken as g iv en . These assumptions f i x  th e  v a lu es  o f c e r ta in  

magnitudes and sp e c ify  th e  r e la t io n s h ip s  which are taken to  

hold between c e r ta in  v a r ia b le s . Such components are c a lle d  

exogenous. On th e other hand, th ere  are th e  endogenous compon

en ts  o f the th eo ry . These c o n s is t  of th o se  v a r ia b le s  whose 

v a lu es  th e theory seeks to  determ ine. The th ir d  component i s  

a process o f d eduction . By t h i s  p rocess o f deduction , th e o r is t s  

seek  to  f in d  what im p lica tio n s  th e  assum ptions about th e  

exogenous elem ents have fo r  the endogenous v a r ia b le s .

The terms ’ca u sa tio n ’ and 'determ ination* are used in  

regard to  t h i s  r e la t io n s h ip . More s p e c i f i c a l l y ,  i t  i s  affirm ed  

th a t th e exogenous elem ents cause or determ ine th e  v a lu es  

a tta in ed  by the endogenous v a r ia b le s . However, th ere  are a 

number of p o in ts  that should be noted in  t h is  regard . F ir s t ly ,  

i f  th e theory i s  an eq u ilib rium  th eory , ca u sa tio n  w i l l  r e la t e  

to  th e determ ination  o f  th e  equilibrium  v a lu es  o f th e  

endogenous v a r ia b le s . The theory  may not imply anything about 

th e  v a lu es  o f th e endogenous v a r ia b le s  o u ts id e  o f equ ilibrium  

and, th e r e fo r e , of th e  p ro cesses  which lead  to  the e s ta b lis h 

ment of equ ilibrium  v a lu e s . Secondly, determ ination  or 

cau sa tion  may be in com plete. T his would be the case i f  a theory  

was an equ ilibrium  theory  and equ ilibrium  was non-unique. 

T h ird ly , th e  theory may be empty. T his would be the case i f  

th e  theory was s o le ly  concerned to  determ ine the v a lu es  o f  the  

endogenous v a r ia b le s  in  equ ilibrium  but th e  exogenous components
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were not com patible w ith  the ex is te n c e  o f any eq u ilib riu m . In  

t h i s  case the theory has no cau sa l connotations a t a l l .

The c la s s i f i c a t io n  o f elem ents in to  exogenous and endogen

ous components r e la te s  to  th e ir  ro le  in  a th eo ry . A p a r ticu la r  

economic magnitude may be an exogenous component in  one theory  

and an endogenous one in  another. Indeed, one o f  the p r in c ip a l  

fe a tu r e s  o f th e  d iffe r e n c e s  between th e  th e o r ie s  d iscu ssed  in  

th e  fo llo w in g  chapters i s  what they take as exogenous and 

endogenous. Furthermore, i t  i s  d i f f i c u l t  to  la y  down any 

c r ite r io n  as to  what should and what should not be regarded as  

exogenous or endogenous, other than cla im ing th a t the  

appropriate methodology i s  the one which i s  l ik e ly  to  prove 

most u se fu l fo r  the purposes of the th eo ry .

This i s  o fte n  not accep ted . Instead  i t  i s  argued that th e  

’proper* procedure i s  to  con sid er  as exogenous on ly th ose  

m atters which are *non-econom ic*.^/ T h is , however, r a is e s  a 

whole host o f problems regarding what i s  to  be c la ssed  as 

economic. C erta in ly , in  th e  case of th e  th e o r ie s  considered  

in  subsequent ch ap ters, th o se  m atters which are trea ted  as 

exogenous could not be considered as o u ts id e  th e  le g it im a te  

enquiry o f econom ists.

Given the above s p e c if ic a t io n  as to  what c o n s t itu te s  a 

th eo ry , a theory may be d e fe c t iv e  in  two p o s s ib le  ways. I t  

could be c r i t i c iz e d  on th e  grounds o f lo g ic  or i t  could be 

em p ir ica lly  inadequate. The eva lu a tion  o f th e o r ie s  o f p r o f it  

in  terms o f S raffa*s work i s  confined  to  th e  former c r ite r io n ,  

th a t of a s se s s in g  lo g ic a l  v a l id i t y .  In chapters I I I  to  XII

1 / See, for  example. B l is s  (1975), pp. 29-37 .
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th e  f iv e  th e o r ie s  o f p r o f it  w ith  which th e  t h e s i s  i s  

concerned are evaluated  on t h is  b a s is .  The mode of procedure 

i s  th e  same in  each ca se . F ir s t ly ,  th ere i s  a chapter  

sp ec ify in g  th e  content o f th e th eory . T his i s  then  followed*  

by another chapter which uses th e  S raffa  a n a ly s is  to  a s se ss  

th e  th eo ry ’ s lo g ic a l  s tr u c tu r e . Chapter I I  provid es an 

o u tlin e  of th e  main elem ents in  S r a ffa ’ s a n a ly s is .
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CHAPTER II

PIERO SRAFFA’3 "PRODUCTION OF COMMODITIES 

BY MEANS OF COMODITIES*'

( i )  In trodu ction

S ra ffa*s book i s  d i s t in c t ly  p e c u lia r . I t  i s  s u b - t it le d  a 

”prelude to  a c r it iq u e  o f economic theory" although no economist 

la t e r  than M arshall i s  c ite d  and few h in ts  as to  what t h i s  c r i t 

ique c o n s is t s  o f are g iv e n . . Furthermore, th ere  i s  no e x p l ic i t  

su g g estio n  th at the framework in  which th e  a n a ly s is  i s  presented  

might have a p o s it iv e  r o le  in  any reform u la tion . The assum ptions 

on which th e  co n c lu sio n s r e s t  are not sy s te m a tic a lly  presented  

but are sca tter ed  throughout the te x t  and appendices. Moreover, 

th e se  assum ptions do not con ta in  a statem ent o f th e  in s t i t u t io n a l  

stru c tu r e s  to  whicji th e  a n a ly s is  r e la t e s .  There i s ,  fo r  example, 

no assum ption p erta in in g  to  economic a g en ts . In p a r t ic u la r  there  

i s  no s p e c if ic a t io n  th a t producers maximise p r o f i t ,  th a t consum

ers choose r a t io n a lly  and th ere  i s  no re feren ce  to  demand or 

supply r e la t io n s .  C onclusions are drawn from a reason ing  which 

i s  not only t e r s e ,  but in  i t s e l f  inadequate, when judged by the  

standards o f proof g e n er a lly  demanded by economic t h e o r is t s .

The m athem atical ex p o s it io n  i s  o ften  expressed in  terms now no 

longer used although th e  p reface acknowledges the a u th o r's  in 

debtedness to  a number o f d is tin g u ish ed  m athem aticians and S raffa  

has expressed th e view th a t economic theory  can b e , and should be, 

con stru cted  w ith  a b so lu te  p r e c is io n .^ /

I t  i s ,  however, th e  case  th a t S ra ffa*s work can be rep res

ented as a s e l f  contained p iece  o f a n a ly s is ,  fo r  which r igorou s

1 / S raffa  (1 961), p p .305-306 and Bose (1 9 7 5 ), p . 11.



p roofs can be shown to  e x i s t , a n d  one th a t may be shown to  

undermine c o n c lu s iv e ly  th e  b a s is  o f much economic th eo ry . The 

n e o c la s s ic a l  tr a d it io n  o f d is tr ib u t io n  theory  founded by 

J .B . C la r k ,d e v e lo p e d  by H i c k s , S o l o w , ^ /  and Sam uelson,^/ 

and which has been embraced by co u n tle ss  o ther l e s s  notab le econ

o m ists , i s  th rea ten ed . So i s  Marx's th eory  o f  e x p lo ita t io n ,^ /  

a fundamental aspect o f a l l  forms o f Marxian s o c ia l  th eo ry . I t  

i s  a ls o  tru e o f A ustrian  c a p ita l  th eo ry , o r ig in a ted  by Menger*^/ 

and Bohm-Bawerk,®/ and which has, in  d iv e r se  ways, been extrem ely  

in f lu e n t ia l .  Furthermore, S raffa*s work may be used t o  re in fo r ce  

a t h e o r e t ic a l  approach a ttr ib u te d  to  R ica rd o ,^ / although  

R icardian  economics too  su ffe r s  sev ere ly  when th e  im p lica tio n s  

o f  S ra ffa * s r e s u lt s  are sp e lle d  o u t. In  a l l  ca ses  th e  c r it iq u e  

i s  not one o f ta n g e n t ia l re levan ce but s t r ik e s  at th e  foundations  

o f th e  conceptual coherence and lo g ic a l  stru ctu re  o f th e se  

th e o r ie s .  In Joan R obinson's p ercep tive  phrase S ra ffa*s

1 / S ra ffa * s r e s u lt s  have been examined by a number o f mathem
a t i c a l  econom ists. See, in  p a r t ic u la r , B lack ley  and 
G osslin g  ( 1967 ) ,  Bruno, Burm eister and S hesh insk i (1966), 
Burm eister (1968) Garegnani (1966) (197QJ, Miyao (1977), 
Morishima (1966), Newman (1962), P a s in e t t i  (1966) (1977<0,
Schaik (1976), Schefold  (1971) (1976a) (1976b) and Tucci (1976)

2 / Clark (1899).
3 /  H icks (1932).
4 /  Solow (1956).
5/  Samuelson (1962).
6 /  Marx (1867) (1 894).
7 /  Monger (1871).
8 /  Bohm-Bawerk (1 8 8 8 ).
9/  S raffa  (1951) and Works (IV) p p .9-41 .
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a n a ly s is  i s  a " d o u b ly -d is t il le d  e l ix ir "  th a t can be savoured 

"drop by drop, fo r  many a day". /̂  Nor may the damage stop  at 

t h i s  p o in t . I t  has been maintained by se v e r a l th e o r is t s ^ /  th at  

S raffa*s a n a ly s is  r e v e a ls  c r i t i c a l  d e fe c t s  in  the g en era l e q u il

ibrium approach emanating from W alras^/ and form alised  by Debreu.

I t  i s  c le a r , th e r e fo r e , that th e "Production o f Commodities 

by Means o f Commodities" rep resen ts a fundamental work on economic 

th eo ry . This chapter rep resen ts  an ex p o s it io n  of i t s  c e n tr a l  

a n a ly t ic a l  s tru c tu r e . Subsequent chapters apply i t s  r e s u lt s  to  

an ev a lu a tio n  o f R icard ian , Marxian and A ustrian  th e o r ie s ,  as  

w e ll  as o f th e  n e o c la s s ic a l  theory o f c a p ita l  p ro d u ctiv ity  and 

W alrasian gen era l equ ilibrium  th eory .

( i i )  The Problems Considered

Sraffa*s concern i s  to  examine the r e la t io n s h ip s  which e x is t  

between tech n o logy , r e la t iv e  p r ic e s , the ra te  o f  p r o f it  and the  

wage w ith in  p a r t ic u la r  typ es o f economic system s which are d efined  

by th e  assum ptions in  s e c t io n  ( i i i ) .  In every such system , the  

wage and r e la t iv e  p r ic e s  are determined by tech n o logy , once the  

ra te  o f  p r o f it  i s  s e t  a t a s p e c i f ic  v ia b le  l e v e l .  Changing the  

magnitude of t h i s  v a r ia b le  i s  a sso c ia ted  w ith  changes in  r e la 

t iv e  p r ic e s  and th e  wage, so the gen era l forms which th ese  

r e la t io n s h ip s  take can be examined. A r e la te d  problem which i s  

a ls o  examined i s  th e  comparison o f d if fe r e n t  economic systems 

w ith  p a r ticu la r  re feren ce  to  how th e system which maximises the  

wage a lt e r s  as th e  ra te  o f p r o f it  i s  se t  a t d if fe r e n t  l e v e l s .

( i i i )  The Assumptions

The typ es o f economic system considered  are s p e c if ie d  by

S raffa*s assum ptions. These r e la t e  to  the form o f  tech n ology , 

r e la t iv e  p r ic e s , th e  wage and th e r a te  o f  p r o f i t .

1 / Robinson (1961), p . 197.
2 / Notably Garegnani (1976), E atw ell (1976) and R oncaglia  (1978). 
3 / Walras (1874).
4 /  Debreu (1959).
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1 . Productive P rocesses

Each o f th e  economic systems considered  i s  represented  

te c h n o lo g ic a lly  by a s e t  o f productive p ro cesses  which tra n s

form input v e c to r s  in to  output v e c to r s .  Any p a r tic u la r  product

io n  process w ith in  a system i s  d is tin g u ish ed  from th e others by 

th e  p roportions in  which i t  u t i l i s e s  and produces th e  various  

com m odities.

2 . P eriods o f Production

Each process o f production in  every system  has th e  same 

period  o f production  between the a p p lic a t io n  o f in p u ts and the  

r e a l is a t io n  o f ou tp u ts. In S ra ffa*s words, th ere  i s  an "annual 

c y c le  o f p rod uction " .^ / This i s  by no means as r e s t r ic t iv e  as  

i t  appears. For example, a production p rocess th a t in v o lv es  t  

y ea rs can be decomposed in to  t  su b -p rocesses by in troducing  t - 1  

in term ed iate input v ec to r s  and t - 1  in term ediate output v e c to r s .  

Each sub process can then  be taken to  be a separate process w ith  

t^he same period o f production . Every such m u lti-p er io d  production  

p rocess can be tre a ted  an alogously  and moreover th e  periods 

chosen so th a t each o v e r a ll  process i s  an in te g e r  m u ltip le  o f  

some "unit period" (S raffa*s y e a r ) . A ll  such m u lti-p er iod  

production p ro cesses  can, th e r e fo r e , be decomposed in to  a se t  of 

u nit period su b -p rocesses and th e se  taken to  be th e  production  

p ro cesses  o f th e  system  under c o n s id e r a tio n .^ /

1 / S ra ffa  ( i9 6 0 ) , p. 10.
2 / There are c e r ta in  l im ita t io n s  on th is  procedure however.

I t  cannot d ea l w ith  th e  case where in pu ts and outputs are 
continuous in  tim e . Furthermore, to  keep p ro cesses  f i n i t e  
in  number th e  o v e r a ll  p rocesses from which they are derived  
have to  term inate in  some p erio d .



1 4

3 . S e l f - Replacement

Each system i s  capable o f being brought in to  a " s e l f 

rep la c in g  sta te"  w ith  regard to  produced com m odities. Produced 

commodities are commodities which can be te c h n o lo g ic a lly  produced

as new goods w ithout lo s s  a t th e  p r e v a ilin g  p r ic e s , wage and ra te  
1 /o f  p r o f i t .  ' The system would be in  a s ta te  o f se lf-rep lacem en t  

i f  th e  aggregate o f any produced commodity used as input was no 

g rea ter  than i t s  aggregate output. S r a f fa 's  assum ption i s  not 

th a t the system s considered  are a c tu a lly  in  a s t a te  o f s e l f 

replacem ent but only th at every system considered  i s  capable o f  

being brought to  such a s ta te  by changing th e  p roportions in  

which th e  in d iv id u a l p rocesses en ter i t T h i s  co n d itio n  

rep resen ts  an assum ption o f economic v ia b i l i t y  and i s  ob viously  

a p e r fe c t ly  s e n s ib le  one to  make.

4 . Uniform ity o f Wages. P r ices  and P r o f it s

In every system  each unit o f labour r e c e iv e s  the same wage

r e f l e c t in g  the su p p o sitio n  th at labour i s  "uniform in  q u a lity  or,

whataamounts to  th e  same th in g , we assume any d if fe r e n c e s  in

q u a lity  to  have been p rev io u sly  reduced to  equ ivalen t d iffe r e n c e s  
3 /in  quantity" .^ ' In a d d itio n  the p r ice  stru ctu re  o f every system  

i s  such th a t th e  p r ic e  o f a commodity i s  th e  same ir r e s p e c t iv e  

of whether i t  i s  an input or output and th e  p r ic e  o f each  

produced commodity i s  equal to  i t s  co st o f  p r o d u c t i o n .

1 / There are two other ty p es of commodity considered  by S ra ffa . 
These are scarce n a tu ra l reso u rces, whose supply i s  f ix ed  by 
nature, and "obsolete" means of production  th a t can be pro
duced te c h n o lo g ic a lly  but the production of which would not 
cover c o s ts  o f production at the p r ev a ilin g  p r ic e s , wage and 
r a te  o f  p r o f i t .  Labour i s  not considered  a commodity.

2 /  S ra ffa  (1960), pp. 4 -5 , 11.
3 /  S raffa  ( i9 6 0 ) , p . 10.
4 /  S raffa  ( i9 6 0 ) ,  p . 91.
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In system s which in v o lv e  p r o f it s  i t  i s  assumed th a t th e

r a te  o f p r o f it  i s  th e  same in  each process and p r o f i t s ,

determined by t h i s  uniform r a te ,  are considered  part o f the  

c o s ts  o f p rod u ction .^ /

The assum ption concerning th e uniform ity  o f wages, p r ices  

and p r o f it  r a te s  d e fin e  what may be c a lle d  a "Sraffa equilibrium "  

although S ra ffa  does not use th e  term eq u ilib r iu m .^ /^ /

5 . Payment o f Wages

In most economic system s which in v o lv e  a surplus o f produced

commodities over replacem ents i t  i s  assumed th a t th e  wage i s

paid "post factum" a t th e  end o f th e  production  period and not

advanced a t th e  b e g i n n i n g . ^/ C ertain r e s u lt s  depend on t h is
c /

assum ption and others do n o t . ' S raffa*s m odels, however, can 

be reform ulated and r e s u lt s  derived  assuming advance payment o f  

wages.

6 . D eterm ination

Each economic system  i s  assumed to  be comprised of data and 

r e la t io n s  which ensure th a t ,  g iven  th e r a te  of p r o f i t ,  the wage 

and r e la t iv e  commodity p r ic e s  are determined uniquely and are  

econom ically  m eaningful. S ra ffa  e x p l ic i t ly  exp resses t h is

1 / S raffa  (1 9 6 0 ), p . 6 .
2 /  Such uniform ity  may not ch a ra c ter ise  an equ ilibrium  of supply 

and demand. In t h i s  form o f th eory , equ ilibrium  i s  defined  
in  terms of th e  co n sis te n cy  of agents* plans and in  gen era l 
w i l l  not in v o lv e  a uniform ity o f p r ic e s .

3 /  With a p o s i t iv e  r a te  of p r o f it  p rev a ilin g  and w ith  a l l  p r ices  
and th e  wage p o s it iv e  the assumption of se lf-rep lacem en t  
ob viously  needs strengthen ing  s l ig h t ly  so th a t a surplus of  
produced commodity outputs over inputs i s  p o s s ib le .

4 /  S raffa  ( i9 6 0 ) , p . 10.
5 / For example, in  order to  d erive  an in v erse  l in e a r  r e la t io n  be

tween th e  wage and r a te  o f  p r o f it  th e  assum ption i s  e s s e n t ia l  
but th e in v erse  r e la t io n  i s  u naffected  i f  i t  i s  changed. I t  
i s  a lso  not c le a r , a p r io r i ,  whether i t  i s  more reasonable to  
assume ex-p ost payment o f wages or treatm ent as an advance. 
See Steedman (1 9 7 7 ), pp. 103-105.
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assum ption by s ta t in g  th a t ,  in  each system , the number of

d i s t in c t  p ro cesses^ / i s  equal to  the number o f com m odities, both
2 /produced and non produced. ' However, he reco g n ise s  th a t t h is  i s  

not in  gen era l an adequate rep resen ta tio n  o f h is  assum ption con

cern in g  d eterm in a tio n .^ / T herefore, th e  statem ent o f  t h is  

assum ption by S raffa  lack s c la r i t y .  We proceed in  terms o f cases  

where th e  con d ition s are such that th e eq u a lity  o f p rocesses and 

commodities ensures the determ ination  o f r e la t iv e  p r ic e s  and th e  

wage when th e  r a te  o f p r o f it  i s  known and v ia b le .

7 . B asic  Commodities E x ist

The commodities com prising any system  are d iv id ed  in to  two 

ty p e s , b a s ic  and n o n -b a sic . This d is t in c t io n  i s  important w ith  

regard to  understanding th e  determ ination  o f r e la t iv e  p r ic e s  and 

th e  wage g iven  a r a te  of p r o f i t .  S raffa  form ulates th e d i s t in c t 

ion  between b a sic  and non-basic  commodities as fo llo w s:

"In a system of k productive p rocesses and k commodities 

We say th a t a commodity or more g en era lly  a group o f n linked  

commodities (where n must be sm aller than k and may be equal 

to  1) are non-basic i f  o f the k rows (formed by th e  2n q u a n tit ie s  

in  which they  appear in  each process) not more than n rows are 

independent, the others being lin e a r  com binations o f th e s e .  A l l  

commodities which do not s a t i s f y  th is  co n d itio n  are b a s ic ."  ^/

1 / D is t in c t  in  th e  sense th a t no process can be represented  as a 
l in e a r  com bination o f th e o th ers .

2 / S ra ffa  ( i9 6 0 ) , pp. 5, 7 , 44, 63, 77 and 78.
3 / See, fo r  example, S raffa  ( i9 6 0 ) , pp. 59, 74-75 and 90-91 . 

S ra ffa * s statem ents in  terms o f "counting equations and un
knowns" have m isled a number of econom ists. See, fo r  example, 
Meek (1967), p. 164, Blaug (1974), p . 22 and (1978), p . 143.

4 /  S ra ffa  (i960), pp. 5 1 -2 .
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This means th a t i f  we had a system  o f k p rocesses and k

commodities we would d e le te  from th e  m atrix o f non labour inputs

th o se  elem ents p erta in in g  to  th e  commodities other than the n

commodities we are co n sid er in g . C a ll t h is  M atrix  A*. We do th e

same fo r  th e output m atrix. C a ll t h i s  m atrix  B*. We then

combine A* and B* as a s in g le  m atrix o f dim ension k x 2n and i f

i t s  rank i s  n, or l e s s ,  th e n commodities are n o n -b a s ic .

Repeated a p p lic a t io n  o f t h is  procedure w i l l  a llow  a s p l i t t in g  o f

th e  k commodities in to  th e  two m utually e x c lu s iv e  ca teg o r ie s  o f

b a s ic s  and n o n -b a s ic s .

This form al d e f in i t io n  provides no in t u i t iv e  economic

in te r p r e ta t io n  o f th e  nature o f b a s ic s  in  th e  g en era l ca se .

However, dn the case o f  a system composed only o f  produced

com m odities, where each i s  produced by only one p ro cess , i t  d oes.

In t h i s  s p e c ia l  case  b a s ic  commodities are th ose  which en ter ,

d ir e c t ly  or in d ir e c t ly ,  as means of production in to  a l l  
2 /com m odities. '

S raffa  assumes th a t every economic system  in c lu d es at le a s t  

one b a s i c . E a c h  system , th e r e fo r e , in v o lv es  a "whirlpool"  

production s tru c tu re  where i t  i s  im p ossib le , even in  th e  case  

where each good i s  produced by only one p ro ce ss , t o  arrange th e  

commodities in  a h ierarchy as in  A ustrian  th e o ry .

1 / I t  i s ,  n e v e r th e le s s , p o ss ib le  in  a l l  ca ses  to  sp e c ify  the  
economic c h a r a c te r is t ic s  o f  n o n -b a s ics .
See S raffa  (1960), pp. 49-51 , 74 and 78 .

2 /S r a ffa  ( i9 6 0 ) , pp. 7 -8 .
3 / S ra ffa  ( i9 6 0 ) , pp. 8 and 50.
4 /  See below. Chapters IX and X
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8 . Labour Inputs

S ra ffa  does not e x p l ic i t ly  s t a te  th a t labour i s  involved  

a s an input in  a l l  production  p rocesses o f every system . Never

t h e le s s  i t  seems im p lic it  th a t t h is  assum ption i s  made, so th ere  

are no com pletely  automated production p rocesses in v o lv in g  no 

d ir e c t  labour. However, S raffa*s r e s u lt s  could be preserved  

w ithout t h is  assum ption as long as d ir e c t  labour was involved  in  

th e  production of a b a s ic  commodity.

9» Returns to  S ca le

The a n a ly s is  i s  "concerned e x c lu s iv e ly  w ith  such p ro p erties

o f an economic system  as do not depend on changes in  th e  s c a le
1 /o f production  . . . "  ' Consequently th ere  i s  no need fo r  any 

assum ptions concerning retu rn s t o 's c a le  or s p e c if ic a t io n  of  

demand and supply r e la t io n s .  Instead th e  a n a ly s is  assumes pre

determined le v e ls  o f  inputs and outputs. I t  fo llo w s th at S raffa  

does not appeal to  any c la s s  o f n o n -su b stitu tio n  theorem to  

su b s ta n tia te  h is  a n a ly s is  regarding th e determ ination  of p r ices  

and th e  wage when th e  r a te  o f  p r o f it  i s  f ix e d . Thus h is  work i s  

not properly  c la s s i f i e d  as lin e a r  economics or, indeed, as 

economics w ith in  a supply and demand framework, This point has 

fo r  th e  most part been misunderstood or ignored by com m entators.^/

1 / S raffa  (1960), p. v .

2 / See, fo r  example, Blaug (1974) (1978), Bose (1964a) (1964b), 
Burm eister (1975) (1977), Collard (1963) (1964), E atw ell (1977) 
Howard (1979), Levine (1974) (1975) (1977) and Quandt ( I 9 6 l ) .



. 1 9
( iv )  The Systems Considered

The most g en era l type o f system d efin ed  by th e  above 

assum ptions can in clu d e jo in t  production as w e ll  as s in g le 

product p ro cesse s , f ix e d  as w e ll  a s c ir c u la t in g  c a p ita l  and th e  

u t i l i s a t i o n  o f non-produced as w e ll  as produced com m odities.

Such a system  can be w r itte n  as:

Ap (1 + r )  + Ds + fw = Bp (1)

where A i s  an m x n input m atrix o f  produced means o f  production , 

D i s  an m x q m atrix o f non-produced means o f production , B i s  an 

m X n output m atrix , p i s  an n element column v ec to r  of r e la t iv e  

p r ic e s  r e la t in g  to  produced goods, s i s  a q element column v e c to r  

o f r e la t iv e  p r ic e s  r e la t in g  to  non-produced goods, f  i s  an m 

element column v ec to r  o f  labour in p u ts , r  i s  th e  r a te  o f p r o f it  

and w th e  wage. By assum ption 6 , m = n + q . Once r  i s  s e t  a t a 

v ia b le  l e v e l  and a numeraire chosen p, s and w are determined 

uniquely and at econom ically  m eaningful l e v e l s .

S ra ffa  b u ild s  up to  th e  c o n cep tu a lisa tio n  and a n a ly s is  o f  

such a complex system by con sid er in g  variou s sim pler system s 

which are s p e c ia l is a t io n s  o f i t  and a ls o  by con centratin g  a n a ly s is  

on p a r t ic u la r  segments o f  such system s. The sim p lest system  

considered  i s  a su b s is te n ce  and, th e r e fo r e , z e r o -p r o fit  economy, 

where a l l  commodities are produced and th ere  i s  no jo in t  pro

d uction  or any form o f f ix e d  c a p ita l .  Such a system  can be 

represented  by th e  m atrix equation:

Ap = p (2)

The second form o f system considered  i s  ex a c tly  th e  same as t h i s  

except th a t a surplus e x i s t s  which i s  d is tr ib u te d  according to  

th e equal p r o f i t a b i l i t y  assum ption. I t  can, th e r e fo r e , be rep re

sented by th e m atrix equation:

Ap (1 + r ) = p (3)

In both th ese  ca ses  wages are regarded as c o n s is t in g  only o f what 

i s  n ecessary fo r  su b s is ten ce  and en ter the system s as commodity



in p u ts  "on th e  same fo o tin g  a s the f u e l  fo r  th e  engines or feed  

fo r  th e  c a t t le " ;^ /  consequently  labour in p u ts do not appear 

e x p l i c i t l y .  In th e  second case wages a re , th e r e fo r e , considered  

a s advanced from c a p it a l .

The th ird  form i s  th e  same as th e  second except fo r  a recon

c e p tu a lis a t io n  of wages as paid out o f  su rp lu s, ex -p o st, so th at  

th e  input m atrix now in corp orates only non-labour inputs and 

p r o f it  i s  a r a te  only on th e  va lu e  o f such in p u ts . Such a system  

can be represen ted  by th e  m atrix equation:

Ap (1 + r ) + fw = p (4)

The fourth  form in troduces f ix e d  c a p ita l  and t h i s  i s  

accom plished by con sid er in g  such durable goods in  terms o f a 

jo in t  production framework. These goods a t d if fe r e n t  sta g es o f  

ob so lescen ce  are tr e a te d  as d if fe r e n t  goods and o ld er goods, 

rem aining a t th e  end o f the production p eriod , a s  b ye-products. 

Consequently every such c a p ita l  good la s t s  fo r  on ly  one p eriod . 

T his i s  th e  appropriate procedure in  a gen era l theory  o f ca p ita l.^  

The m atrix equation  rep resen tin g  such a system can be w r itten  as: 

Ap (1 f  r ) + fw = Bp (5)

The f i f t h  form in trodu ces pure jo in t  production , i . e .  

jo in t  products other than th o se  which a r is e  from the use o f  

f ix e d  c a p it a l .  Formally i t  can a ls o  be represen ted  by equation

( 5 ) .

1 /  S ra ffa  ( i 960) ,  p.  9*
2 / "Only by tr e a t in g  c a p ita l  goods at d if fe r e n t  s ta g es  o f  wear 

and te a r  as q u a li ta t iv e ly  d iffe r e n t  goods, so th a t each 
c a p it a l  good newly d efined  can serve only fo r  one p eriod , can 
we adequately  d e a l w ith  th e  age stru ctu re  o f ca p ita l"
Morishima (1969) ,  p . 89 . See a ls o  Morishima (1969) chapter 6 
and Morishima (1973) chapter 13. S ra ffa  a t tr ib u te s  th e  o r ig in  
o f t h i s  co n cep tu a lisa tio n  to  Torrens, but i t  i s  u su a lly  
a sso c ia te d  w ith the Von-Neuman growth model.
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S ra ffa  a ls o  co n sid ers th e  production p rocesses in v o lv in g  

non- produced inputs which may form a su b -se t o f p rocesses in  

any o f  th e  above typ es o f  system .

Although t h i s  chapter i s  purely ex p o sito ry , Sraffa*s con

c e p tu a lis a t io n  h ig h lig h ts  a problem o f which i t  i s  as w e ll  to  

be aware at th e  o u ts e t . Non-produced in p u ts cover both scarce  

n a tu ra l reso u rces and "obsolete"  produced goods, i . e .  produced 

goods employed as means o f production in  a system w h ile  not 

cu rren tly  produced by th a t sy stem .^ / Now, we have seen  th a t in  

a d d it io n  to  p o ss ib ly  using th e se  typ es o f  in p u ts , a l l  system s 

th a t S ra ffa  a n a ly ses  have "whirlpool" production  s tr u c tu r e s ,  

because i t  i s  assumed th a t th ere  i s  at le a s t  one b a s ic  commodity. 

An obvious q u estion  which th e re fo r e  a r is e s  i s  how a system  ever 

comes in to  b e in g . The modern gen era l equ ilibrium  theory of  

Arrow-Debreu d ea ls  w ith t h i s  m atter by p o stu la tin g  an endowment 

o f resou rces which d e fin e s  th e  transform ations f e a s ib le  w ith in  

th e  production s e ts  o f producers and, th e r e fo r e , th e  economic 

stru c tu res  capable o f emerging. S ra ffa , however, does n o t.

There i s  no assum ption made concerning such h i s t o r ic a l ly  g iven  

endowments r e la t in g  to  produced commodities in  th e  systems 

con sid ered . In other words, S ra ffa  sim ply assumes th e  p o ss ib le  

op eration  o f such system s or, a lt e r n a t iv e ly ,  assumes im p lic i t ly  

th a t a t th e  beginning o f th e  period a produced input stru ctu re  

can be p u lled  fo r th  p r e c is e ly  of th a t com position  required by 

th e  system . T his kind o f assum ption i s  not unusual in  economic 

th eo ry . I t  i s  t y p ic a l ly  made by R icardo, Marx and n e o c la s s ic a l  

th e o r is t s  o f th e  s ta tio n a ry  or steady s t a t e .  I t  i s  a lso  made in  

l in e a r  economics in  the th e o r e t ic a l  study o f L eo n tie f and 

Von-Neuman m odels. This im p lies  th a t fo r  a work in  economic

1 / S ra ffa  (1960) ,  Chapter XI.
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theory  to  he fundam ental, i t  does not have to  be " r e a l i s t ic " .  

However, i t  does mean th a t using such a framework to  d ep ict th e  

consequences o f economic d ec is io n s  i s  p o te n t ia l ly  treach erou s. 

T his point w i l l  be returned to  a t a la t e r  s ta g e .

(v) R econstructing a System

S ra ffa  exp lores th e  r e la t io n s h ip s  which can be shown to  

e x is t  between tech n o logy , r e la t iv e  p r ic e s , th e  wage and r a te  o f  

p r o f it  in  a l l  th e se  typ es o f  economic system . In a d d it io n , h is  

a n a ly s is  in v o lv es  a comparison o f d if fe r e n t  typ es o f  economic 

system  w ith  sp e c ia l  re feren ce  to  th e  problem o f how th e  se t o f  

p ro cesses  which maximise th e  wage fo r  any v ia b le  predetermined  

r a te  o f p r o f it  changes as th e  r a te  o f p r o f it  changes. In  

gen eratin g  h is  r e s u lt s  S ra ffa  u t i l i z e s  v a r io u s d ev ic es  which r e 

stru ctu re  th e  economic system s under exam ination so as to  r e v e a l  

th e ir  p ro p er tie s  more c le a r ly .  These d ev ices  w i l l  be used exten

s iv e ly  in  th e  fo llo w in g  chapters and i t  i s ,  th e r e fo r e , important 

to  ex p la in  th e ir  main fe a tu r e s .

1. Reduction to  Dated Labour

In any system  where d ir e c t  labour inputs are e x p l ic i t ly  

sta ted  and where th ere  are no non-produced m a te r ia l inputs 

"reduction  to  dated labour" c o n s is t s  o f r e so lv in g  th e  p r ice  o f  

a commodity in to  the s e r ie s  o f  labour inputs which may be sa id  to  

be embodied in  th e  commodity to  which th e p r ic e  r e f e r s .  Each 

such dated labour input i s  m u ltip lied  by th e  wage and th e  p r o f it  

fa c to r  ( l  + r )  to  a power in d ic a tin g  the number o f periods which 

have occurred between th e  u t i l i s a t io n  of th a t labour and th e  

emergence o f th e f in a l  product. Each term i s  thereby weighted  

by an appropriate magnitude in d ic a tin g  i t s  d a te . S raffa  g iv e s  an

1 / See below, Chapter X II.
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example of such a procedure fo r  a p a r t ic u la r  commodity produced 

in  a system represented  by th e  m atrix equation ( 4 ) .

A p ( l + r ) + f w = p  

Let us w r ite  the equation rep resen tin g  th e process as:

+  & 1 2 P 2  +  • • •  (1 +  r )  +

■where a^. (j  = 1 . .  .n) rep resen ts  the amount o f commodity j used 

a s  input in  th e  production o f commodity 1, f^ rep resen ts th e  

labour input and pj ( j = 1 . . .n )  i s  the p r ice  o f commodity j .

"We begin  by rep la c in g  th e  commodities forming th e  means o f  

production  o f commodity 1 w ith  th e ir  own means o f  production and 

q u a n tit ie s  o f labour: th a t i s  to  say, we rep la ce  them w ith the

commodities and labour which, as appears from th e ir  own r e sp e c t iv e  

eq u ation s, must be employed to  produce th o se  means o f production; 

and th ey , having been expended a year e a r l ie r  • • •  w i l l  be m u lti

p lie d  by a p r o f it  fa c to r  at a compound r a te  fo r  th e  appropriate  

p erio d , namely th e  means o f production by (1 + r ) and the labour 

by (1 + r )  . . .  We next proceed to  rep la ce  th e se  la t t e r  means o f  

production w ith th e ir  own means o f production and labour, and to  

th e se  w i l l  be applied  a p r o f it  fa c to r  fo r  one more year , or , to  

th e  means o f production (1 + r)^ and to  th e labour (1 + r )^ .

We can carry t h is  operation  on as fa r  as we l ik e  and i f  

next to  the d ir e c t  labour f^ we p lace  th e su c c e ss iv e  aggregate  

q u a n tit ie s  o f labour which we c o l le c t  a t each step  . . .  we s h a ll  

ob ta in  a red u ction  equation . . .  B esid es th e  labour terms th ere  

w i l l  always be a "commodity residue" . . .  but i t  i s  always 

p o s s ib le ,  by carrying the redu ction  s u f f ic ie n t ly  fa r , to  render 

th e  resid u e  so sm all as to  have, at any p refixed  r a te  o f p r o f it s  

short o f . . .  (th e  maximum)... a n e g lig ib le  e f f e c t  on p r ice" .

S ra ffa  n otes th a t ,  although the form al procedure of  

red u ction  i s  a p p lica b le  to  jo in t  production p r o ce sse s , i t  w i l l

1 / S ra ffa  (1960), pp. 34-35 . The n o ta tio n  has been a lter ed  to  
conform w ith t h is  chapter.
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n o t, in  g en era l, be appropriate . He r e fe r s  to  a case in vo lv in g  

two p ro cesses  each producing two com m odities.

" . . .W e . . .  have to  g iv e  a n ega tive  c o e f f ic ie n t  to  one o f the  

two jo in t  production equations and a p o s it iv e  one to  th e  other so  

a s to  e lim in a te  one o f th e  products w hile r e ta in in g  th e  other in  

i s o la t io n .  Consequently some o f th e terms in  th e  redu ction  

would rep resen t n eg a tiv e  q u a n tit ie s  o f  lab our, fo r  which no 

reason ab le in te r p r e ta t io n  could be su ggested . What i s  worse, 

s in c e  th e  s e r ie s  would con ta in  both p o s it iv e  and n eg a tiv e  term s, 

th e  "commodity residue" in stea d  of d ecreasing  toward z e r o . . .  

might show stead y  or even widening f lu c tu a t io n s  so th e  s e r ie s  

would not converge, th a t i s  to  say th e  sum would not tend to  a 

f i n i t e  l im i t .

T his procedure i s  o f  importance for  understanding th e  l im it 

a t io n s  inherent in  th e  th e o r ie s  o f  va lu e and d is tr ib u t io n  d ea lt  

w ith  in  th e  fo llo w in g  ch ap ters. I t  can be expressed  more 

sy s te m a tic a lly  fo r  a whole economic system i f  we use m atrix  

n o ta t io n .

Take th e most g en era l form o f a system to  which th e  operation  

i s  r e le v a n t . T his i s  represented  by the m atrix equation (5 ) .

Ap ( 1. + r ) + fw = Bp 

The problem i s  to  represent th e  p r ice  v ec to r  p in  terms o f a 

s e r ie s  o f  v e c to r s  each composed o f ap p rop ria te ly  dated labour 

q u a n t it ie s .  D efine d^^as th e  column v ecto r  o f  d ir e c t  labour in 

puts involved  in  th e  production of a un it o f each commodity, such 

th a t f  = B d ^ , so d^  ̂ = B~^f. T his rep resen ts  th e  v ec to r  o f u n it 

d ir e c t  labour requirem ents and i s ,  th e r e fo r e , th e  labour v ec to r  

o f d ate 0 .

D efin e  f^^^ as th e  v ec to r  o f d ir e c t  labour requirem ents 

n ecessa ry , togeth er  w ith  a m atrix o f  non-labour inputs A^^^,

1/ Sraffa  ( i9 6 0 ) ,  pp. 58-59.
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to  produce A (which, in  tu rn , togeth er w ith  f ,  produces B ).
( 1 )f  i s ,  th e r e fo r e , th e  f i r s t  stage  in d ir e c t  labour requirem ents

needed to  produce B. A lso  d e fin e  d^^  ̂ as th e  corresponding f i r s t

sta g e  in d ir e c t  labour requirem ents to  produce one u n it o f each

commodity as f in a l  output, such that f (^ )  = B d ^ ^ \ so d^^  ̂ =

B S ince f^^^= Ad^^^* d^^^= B"\AB"^f. T his rep resen ts the

v ec to r  o f  f i r s t  stage  u n it in d ir e c t  labour requirem ents and i s ,

th e r e fo r e , th e  labour v ec to r  o f date 1 •
(2 )D efin in g  d' a s  th e  second stage  in d ir e c t  u n it labour 

requirem ents and carrying out a procedure analogous to  th e  above 

we would fin d  th a t d^^  ̂ = (B"^A)^ B” ^ f. T his would represent 

th e  labour v ec to r  o f  d ate 2 . T his procedure may be repeated fo r  

d^^), d^4) • • •  Such terms are components o f  th e  m atrix redu ction  

s e r ie s  which rep resen t th e p r ice  v ec to r  p:

B ' i f w  + (1 +  + ( l  + r ) ^ ( B " U ) ^ B “ ''fw + . . .  ( 6 )

Hence we have a s e r ie s  o f dated labour v e c to r s  each o f which i s  

m u ltip lie d  by the r e le v a n t ly  powered p r o f it  fa c to r  and th e  wage. 

Given a "whirlpool" production  stru ctu re  such a s e r ie s  i s  

n e c e s s a r ily  in f i n i t e  and w ith  only a f i n i t e  number o f  terms re 

presented  th ere  should a lso  appear a commodity resid u e  m atrix  

m u ltip lie d  by th e  p r ic e  v ec to r  and w eighted by a p r o f it  fa c to r .

Equation (6) g iv e s  a more complete form ulation  than th a t  

contained in  S ra ffa  but th e  p o in ts  made by S ra ffa  remain. I t  may 

not be p o s s ib le  to  compute th e  s e r ie s ,  fo r  th e  in v erse  m atrix B”*̂ 

w i l l  not e x is t  i f  th e  output v ec to rs  o f  th e  production  p rocesses  

are not a l in e a r ly  independent s e t .  Some o f th e  dated labour 

terms may be n eg a tiv e  (B“ Â need not be a non-negative m a tr ix ). 

The s e r ie s  does not n e c e s s a r ily  converge. (B*’^A)^ need not tend  

to  0 as t  tends to  in f i n i t y .  However, in  th e  case  where each 

commodity i s  produced by only one process B becomes a d iagonal 

m atrix which, by a su ita b le  ch o ice  of u n it s , can be represented
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by th e  id e n t i ty  m atrix I and in  t h i s  case  (6) becomes:

fw + (1 + r ) Afw + (1 + r)^A^fw •• •  (?)

Here, g iven  S r a ffa ’s assum ptions, th e  terms can be computed, they  

are a l l  p o s it iv e  and th e  s e r ie s  converges fo r  0 ^  r  Maximum r .^ /  

While the dated labour a n a ly s is  has been ap p lied  to  the  

p r ic e  v ec to r  p , in  th e  ca ses  where i t  i s  a v a lid  procedure, the  

sum o f th e  dated labour v ec to r s  would represen t th e  v ec to r  o f  

t o t a l  labour v a lu e s . However, to  compute t h is  v ec to r  S raffa  

t y p ic a l ly  uses another restru ctu r in g  d ev ice  c a lle d  a sub-system  

a s i t  i s  of wider a p p l ic a b i l i t y .

2 . Sub-Systems

A sub-system  i s  d efin ed  as a re stru c tu r in g  o f an economic 

system  such th a t th e system  i s  transform ed in to  one which i s  in  a 

s e lf - r e p la c in g  s ta te  and in  which only one u n it o f a p a r ticu la r  

commodity appears in  net o u tp u t.^ / Thus, fo r  example, g iven  a 

system  whose produced input m atrix i s  A and whose output matrix  

i s  B, we seek  a row v ec to r  o f m u lt ip lie r s , s ,  such th a t sB -  sA = ( 

so th a t s = e(B -  A)"^ where e i s  some u n it row v e c to r . The 

m u lt ip lie r s  are then/88^^he a c tu a l system  to  convert i t  in to  the  

su b-system .

Although th e  aggregate o f labour involved  in  th e  sub-system  

produces not only th e  commodity appearing in  net output, never

t h e le s s ,  s in c e  a l l  th e  other commodities produced are replacem ents 

t h i s  labour can be regarded as being "embodied" in  th e commodity. 

"Thus in  a sub-system  we see  at a g la n ce , as an aggregate , the  

same q u an tity  o f labour th a t we ob ta in  as a sum of a s e r ie s  o f  

terms" in  th e  red u ction  equation .

1 / Schefold  (1976b), pp. 1 -2 , Steedman (1 9 7 7 ), pp. 164-166 
2 / S raffa  ( i9 6 0 ) ,  p. 89.
3 /  S raffa  ( i9 6 0 ) ,  p. 89.
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In any economic system th ere  are p o te n t ia l ly  a s  many sub

system s as there are produced com m odities. However, such sub

system s may not be capable o f  being d er ived , fo r  th e  matrix  

(B -  may be s in g u la r . A lso , in  the case o f jo in t  production ,

some of th e elem ents o f s may be n eg a tiv e  so th at th ere  i s  no way 

such a sub-system  could represent an a c tu a l sy stem .^ / Neverthe

l e s s ,  fo r  many purposes, t h i s  asp ect does not prevent i t s  u s e fu l

n e s s .  Indeed i t  i s  u se fu l in  great part p r e c is e ly  because o f
2 /t h i s  p roperty . ' However, g iven  S ra ffa*s assum ption, in  a 

production  system  in v o lv in g  only produced joodls and no jo in t  

production , th e  sub-system  fo r  each good i s  capable o f c a lc u la t io n  

and th e  m u lt ip lie r s  are n o n -n eg a tiv e .^ /

3 . The B asic System ^ /

In th e  previous s e c t io n  we have d ea lt  w ith th e  d is t in c t io n  

between b a sic  and non-basic com m odities. The importance o f t h is  

d is t in c t io n  i s  th at th e  former can be shown to  p lay a fa r  more 

fundamental r o le  in  determ ination  than th e  la t t e r .  We can 

e n t ir e ly  e lim in ate  n on -b asics from a system  and preserve c e r ta in  

r e la t io n s h ip s  unchanged.

Assuming we have a system com prising k p rocesses and k 

commodities "we can f in d  a s e t  of m u lt ip lie r s  . . .  which app lied  

to  the o r ig in a l  k equations make i t  p o ss ib le  to  combine th ese  

in to  a sm aller number o f equations (equal in  number to  the b a sic  

products) in  each of which any quan tity  o f a non-basic i s  

ca n ce lled  by an equal q u an tity  o f o p p o site  s ig n , so th at only

1/  S ra ffa  (1960), pp. 56-58, 60-61, and 68-69 .
2/  See below . Chapter IV.
3 /  P a s in e t t i  (1977a), p p .  6 2 - 6 3 .
4/  The d isc u ss io n  here ign ores c e r ta in  com plications which a r is e  

when non-produced means o f production e x i s t .  See below. 
Chapter IV ,se c tio n  ( v i i i ) .
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b a s ic s  are included  in  q u a n tit ie s  d if fe r e n t  from zero " .^ /

In other words, S ra ffa  dem onstrates th at i t  i s  p o ss ib le  to  

f in d  a se t  o f elem entary row op eration s app lied  to  A and B which 

w i l l  y ie ld  m atrices A* and B* such th a t th e  elem ents in  

th e  columns a sso c ia te d  w ith n on -b asics w i l l  a l l  be zero .

The r e s u lt in g  se t  o f equations i s  c a lle d  th e  b a s ic
2 / 3 /system . ' This system  i s  equ ivalen t to  th e  o r ig in a l in  th at  

th e  v a lu es  which i t  determ ines fo r  th e  p r ic e s  o f  b a s ic s  and th e  

wage, g iven  th e r a te  o f p r o f i t ,  w i l l  a ls o  be s o lu t io n s  fo r  th e  

o r ig in a l  s y s t e m .H o w e v e r ,  such a system  may not be a f e a s ib le  

arrangement of a c tu a l production p ro cesses because a b a s ic  

equation  may not represent an a ctu a l p rocess and i t  may conta in  

n eg a tiv e  q u a n tit ie s  as w e ll  as p o s i t i v e . H o w e v e r ,  i f  th e  non

b a s ic s  are a l l  produced commodities and th ere  i s  no jo in t  pro

d u ction  th e se  d i f f i c u l t i e s  do not o c c u r . A n d ,  in  any ev en t, 

g iven  th e  determ ining r o le  o f b a s ic s , i t  i s  p o ss ib le  fo r  many 

purposes to  concentrate a t te n t io n  on th e  sim pler b a sic  system s. 

This has important im p lica tio n s fo r  R icardian  theory and th e o r ie s  

o f supply and demand.

4 . Standard P roportions^ /

The b a s ic  system  can be used to  reco n stru ct th e  economic 

system  in to  proportions which h ig h lig h t th e  r e la t io n  between the

1 / S raffa  ( i9 6 0 ) ,  p . 52.
2/  S raffa  ( i9 6 0 ) ,  pp. 52 and 92.
3 /  A ctu a lly  th ere  are an i n f i n i t e  number of b a s ic  system s co rres

ponding to  any a c tu a l system because th e  u n its  in  which the
m u lt ip lie r s  are expressed have not been d e fin e d . We assume 
some convention  has been adopted whereby t h is  degree o f in d e ter 
minacy has been c lo se d .

4 /  S raffa  ( i9 6 0 , pp. 55 and 62.
5 / S ra ffa  (I9 6 0 ), pp. 52-53.
6 /  S raffa  ( i9 6 0 ) ,  p . 52.
7 /  The d isc u ss io n  here again ign ores c e r ta in  com plications which

a r is e  when non-produced means o f production e x i s t .  See below.
Chapter IV, se c t io n  ( v i i i ) .
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wage and r a te  o f  p r o f i t .  To d erive  t h i s ,  we seek a v e c to r , q, 

o f  m u lt ip lie r s  which, when applied  to  th e  b a s ic  system , a l t e r  the  

p rop ortions o f  th e se  equations so th a t th e  aggregate output o f  

each b a s ic  bears the same proportion  to  i t s  use in  aggregate as 

an in p u t. Let th e matrices A and B rep resen t th e input and output 

m atrices o f th e  b a sic  system . What we Seek i s  th e  v ec to r  q 

such th a t;

(1 + R) = (8)

The m atrix equation  (8) g iv e s  an equation  fo r  R o f th e  same degree  

a s th e number o f b a s ic s  so th ere  may be m u ltip le  va lu es o f R, to  

each of which corresponds a s e t  o f m u lt ip l ie r s .^ /  However, on ly  

th e  low est R and i t s  se t  of m u lt ip lie r s  turns out to  be u se fu l  

fo r  S raffa*s purpose, which i s  to  use th e  net product o f  such a 

reco n stru cted  system  as numeraire in  th e study o f th e  a c tu a l  

system . The net product corresponding to  th e  low est R i s  in  

g en era l the only one "in terms o f which, at a l l  l e v e ls  o f the  

wage . . .  (and . . .  a t a l l  the l e v e ls  of th e  ra te  o f  p r o f it s  from 0 

t o  i t s  maximum) i t  i s  p o ss ib le  fo r  th e  p r ic e s  o f commodities to  

be f in i t e " .^ /
3 /The sm a llest R i s  termed, by S ra ffa , th e "standard r a t i o * . ' 

The net product i s  c a lle d  th e "standard net product" or "standard

n a tio n a l income" or "standard (com posite) commodity".^/ The se t

o f equations taken in  th e  proportions which produce th e  standard
3 /commodity i s  c a lle d  th e  "standard system ". ' S ra ffa  tak es as

1 / A ctu a lly  th ere  are an in f in i t e  number of m u lt ip lie r  s e t s
corresponding to  each R because th e  u n it in  which the
m u lt ip lie r s  are expressed has not been d e fin e d . Again we 
assume some convention  has been adopted whereby t h i s  in d e ter 
minacy i s  a b o lish ed .

2 / S ra ffa  ( i9 6 0 ) , p . 54.
3 /  S ra ffa  ( i9 6 0 ) , p . 21 .
4 /  S ra ffa  ( i9 6 0 ) , p . 20.
5 /  S ra f fa  ( i9 6 0 ) ,  p. 20.
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numeraire th a t amount o f th e standard commodity which would form

th e  net product o f th e  standard system , employing th e  whole

annual labour o f th e  a c tu a l system to  which i t  r e la t e s .^ /

The annual labour o f a l l  a c tu a l system s i s  assumed to  equal 
2 /u n ity . ' Consequently w ith  p r o f it s  and th e  wage o f th e  standard 

system  measured in  t h i s  numeraire we have:

P r o f it  = 1 -  wage 

D iv is io n  by th e aggregate means o f production o f th e standard  

system y ie ld s

r  = R(1 -  w) (9)

T his shows that th e  r a te  of p r o f it  in  the standard system i s  a 

d ecreasin g  lin e a r  fu n ctio n  o f th e wage and i s  independent of  

p r ic e s .

The importance o f t h i s  r e la t io n , and of th e  co n stru ctio n

from which i t  i s  d er iv ed , i s  th a t S raffa  shows th at i t  a p p lie s  to

th e  a c tu a l system  from which th e standard system  i s  derived when

th e standard commodity i s  used as numeraire. "The same ra te  o f

p r o f it s  which in  th e  standard system  i s  obtained as a r a t io

between .q u a n tities  o f  com m odities, w i l l  in  th e  a c tu a l system
3 /. r e s u lt  from th e r a t io  o f  aggregate va lu es" .^ ' Furthermore, i f

equation  (9) i s  added to  the a c tu a l system , as a replacem ent fo r

the equation d efin in g  th e  numeraire, then p r ic e s  and wages are

expressed in  terms of th e  standard commodity.^/ I t  fo llo w s that

R may be termed the "maximum ra te  o f p ro fit"  fo r  th e  standard as
c /

w e ll  as th e  a c tu a l system . ' I t  i s  a sso c ia te d  w ith  a zero wage 

and as the wage, measured in  th e  standard commodity, r i s e s  above 

zero , th e r a te  o f p r o f it  f a l l s .  Moreover, t h i s  r e la t io n  i s  indep

endent o f th e  movement o f  p r ic e s .

1 /S ra ffa  ( i9 6 0 ) ,  p .20 
2 /S ra ffa  ( i9 6 0 ) ,  p . 10.
3 /S ra ffa  ( i9 6 0 ) ,  p. 23 and a ls o  61-62. See a ls o  B lakely  and

G osslin g  (1967), Burm eister (1968), P a s in e t t i  ( 1977a) and fliyao
4 /S ra ffa  (I9 6 0 ) , p. 31. (1977)
5 /S ra ffa  ( i9 6 0 ) ,  p . 17 and 22.
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In the absence of jo in t  production and scarce non-produced

commodities a l l  components of th e  standard commodity w i l l  be

p o s i t iv e .^ /  In th e  more complex ca ses  n ega tive  components can 
2 /occur. ' T h is, however, does not r e s t r ic t  the use o f the  

standard commodity as a numeraire, fo r  th e  ch o ice  o f  a numeraire 

i s  a rb itra ry  in  an economic system  which does not in v o lv e  money.

In such a ca se , th e  numeraire i s  only a u n it of accoun t. What i s  

im portant i s  th at th e  numeraire chosen has p ro p ertie s  which aid  

a n a ly s is  and the standard commodity numeraire i s  so endowed 

because o f the sim ple r e la t io n s h ip  i t  e s ta b lis h e s  through 

equation  (9 )* ^ /

In t h i s  s e c t io n  we have considered  four op eration s of recon

s tr u c t io n . I t  i s  important to  note th a t they  do not c o n f l ic t  

w ith  assum ption (9) concerning the absence o f any s p e c if ic a t io n  

r e la t in g  to  returns to  s c a l e . S r a f f a  p o in ts  o u t, in  r e la t io n  

to  th e standard system , th at th e  a c tu a l system  stud ied  " c o n s is ts  

of th e same b a sic  equations as th e  standard system  only in  

d if fe r e n t  proportions . . . " :  and th at " p a rticu la r  p rop ortions, 

such as th e  standard ones, may g iv e  transparency to  a system and 

render v i s i b l e  what was hidden, but th ey  cannot a l t e r  i t s  mathem

a t i c a l  p r o p e r t ie s" .5 / The substance o f t h i s  poin t holds tru e  fo r  

a l l  th e  operations ou tlin ed  above. They in v o lv e  only h y p o th e tica l  

or n o tio n a l rearrangements which are separate from any a c tu a l  

economic changes.

In th e next four chapters we apply th e  r e s u l t s  o f t h is  

a n a ly s is  to  an ev a lu a tio n  of R icardian  and Marxian th e o r ie s  of

1 / S raffa  (1960), p . 29.
2 /  S ra ffa  ( i9 6 0 ) , p . 53, 72 and 77. 
3 / See a ls o ,  S ra ffa  ( i9 6 0 ) , p . 18.
4 /  A number of w r iter s  have m aintained th a t such a c o n f l ic t  e x i s t s ,  

See, fo r  example, Quandt (1961).
5 /  Sraffa  ( i9 6 0 ) ,  p . 23.
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v a lu e  and d is t r ib u t io n . The fo llo w in g  four chapters u t i l i z e  

i t  fo r  an assessm ent o f th e  n e o c la s s ic a l  theory o f  c a p ita l  

p r o d u c tiv ity  and A ustrian  th eo ry . We then seek to  examine the  

r e la t io n  of S raffa*s model to  th a t of W alrasian g en era l  

equ ilibrium  th eo ry .
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CHAPTER I I I  

THE RICARDIAN THEORY OP PROFIT

( i )  In trod u ction

T his chapter i s  concerned w ith R icardo's theory  of p r o f i t .

To seek to  d e fin e  R icardianism  jnore g en era lly  as a t r a d it io n  or

sch o o l in v o lv es  major is su e s  o f controversy which are ta n g e n t ia l  
1 /a t t h i s  s ta g e . ' However, l im it in g  a n a ly s is  to  th e  work of

Ricardo a lone s t i l l  poses problem s. Ricardo was a n o to r io u s ly

3 /

2 /d iso rg a n ised  w r ite r . ' The meanings he attached  to  such terms

as 'v a lu e* , 'p r o f i t * ,  'wages* and 'r e n t ' are sometimes ambiguous. 

D esp ite  h is  fame as an ab stract and c o n s is te n t  model b u i l d e r ,  

th e  variou s p arts o f h is  system  are poorly in te g r a te d .^ / Moreover,

1 / Even i f  we concentrate on p r o f it  theory th e  term 'R icardian  
school* can be used in  very d if fe r e n t  ways, r e f le c t in g  d iv erse  
in te r p r e ta t io n s . For example, i t  i s  p o s s ib le  to  argue, as in  
e f f e c t  does M arshall (1890), th a t th e  labour theory o f v a lu e , 
w ith  i t s  im p lica tio n s  th at p r o f it  rep resen ts  'deduction* or 
e x p lo ita t io n , was fo r  the most part an ir re lev a n ce  and R icardo's  
main achievem ent was to  abandon i c .  A polar op p osite  view i s  
th a t o f Marx ( 1862b) who m aintained th a t R icardo's a n a ly s is  
rep resen ts  a s ig n if ic a n t  stage  in  th e  development of a lo g ic s  
a l ly  w a tertig h t theory of e x p lo ita t io n . O thers, l ik e  
S t ig le r  (1958) imply th a t R icardo's a f f in i t y  to  Marx's r e s u lt s  
stem from a pragmatic commitment to  th e  labour th eory , not a 
p h ilo sop h ic  or even a n a ly tic  o r ie n ta t io n . On th e  other hand, 
Myrdal (1953) and Gordon (1959) rev erse  th e  b a s is  of adherence.

M ill (1848) and ]\1arshall (1890) considered  them selves part 
o f  the R icardian  tr a d it io n  as did Marx and th e  R icardian s o c ia l
i s t s .  Eminent h is to r ia n s  o f thought l ik e  Schumpeter (1954) 
argue th a t by 1831 R icardianism  was no longer a l iv in g  fo r c e .
In co n tra st th e increased  a t te n t io n  r e c e n t ly  g iven  to  works o f  
B ortk iew icz (1907), D m itriev (1898) and S ra ffa  (1951), ( i9 6 0 ) ,  
have led  Dobb (1973) and Meek (1977) to  reco n stru ct th e  h is to r y  
of thought in  terms o f a Ricardo-M hrx-Sraffa t r a d it io n , d i s t 
inguished  from th a t of ' Supply and Demand* in  which both M ill  
and M arshall are lead in g  f ig u r e s .  Moving beyond the con fin es  
of p r o f it  th eory , other uses o f the term R icardianism  appear, 
o f which th at o f Keynes (1936) i s  perhaps th e most w idely  known.

2 /  S raffa  (1 9 5 1 ).
3 /  Dobb (1973), pp. 8 4 -7 .
4 /  See, fo r  example, Schumpeter (1954), p. 474 and Dobb (1973),

pp. 64-7.
5 / Modern econom ists have sought to  reform ulate th ese  parts so as 

to  form a c o n s is te n t  w hole. See, fo r  example. Barkai (1959), 
Brems (1 970), F indlay (1974 ), P a s in e t t i  ( i9 6 0 ) and Samuelson

(1978).
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h is  theory was developed w ith in  a framework o f controversy  and 

he o f te n , i l l e g i t im a t e ly ,  took as support fo r  h is  own theory th e  

d e fe c t s  in  h is  c r i t i c s '  arguments. No attem pt i s  made here to  

so lv e  th e se  problems. Instead  R icardo's term inology i s  in terp reted  

as we would in terp re t th a t o f  a modern econom ist, except where 

t h i s  in te r p r e ta t io n  c le a r ly  m isrepresents what Ricardo meant.

Nor i s  any attempt made to  in te g ra te  R icardo's model in  a 

l o g ic a l ly  s a t is fa c to r y  way, although arguments are made which do 

impinge on such a ttem p ts. However, a t te n t io n  i s  g iven  to  th e  

h is t o r ic a l  development o f R icardo's id e a s , as h is  e a r lie r  work i s  

o fte n  important in  i t s  own r ig h t , and R icardo's id ea s on key 

m atters cannot be understood w ithout knowing t h i s  ev o lu tio n .

( i i )  The Problems Considered by Ricardo

R icardo's c e n tr a l problem was to  exp la in  changes in  c la s s  

incomes w ith in  n a tio n a l incom e.^/ I t  was c e n tr a l because Ricardo 

was concerned w ith  th e  determ inants o f growth. In  h is  view  

growth r e su lte d  predominantly from c a p ita l  accum ulation. Tech

n ic a l  progress was not em phasised.^/ Accumulation was considered  

a fu n ctio n  o f th e  economic su r p lu s .^ / I t ,  th e r e fo r e , became 

n ecessary  to  exp la in  th e s iz e  and com position of th e  su rp lu s .

The two elem ents o f th e su rp lu s , rent and p r o f i t ,  were not o f  

equal s ig n if ic a n c e . Ricardo assumed th at lan d lord s' saving was 

n e g l ig ib le .^ /  The determ inants of p r o f it  thus becomes c r u c ia l.  

Moreover, w ith in  t h i s  framework, the r a te  o f  p r o f it  i s  o f  

s p e c ia l  s ig n if ic a n c e . The sav in gs’ p ropensity  o f th e  c a p i t a l i s t s

1 / (Works I ) ,  p. 5 and (Works V III ) , pp. 7 8 -9 .
2 /  Schumpeter (1954), pp. 585-6.
3 /  T his c o n s is t s ,  in  R icardo's work, of th e  net n a tio n a l product 

minus wages. No net saving i s  assumed to  a r is e  from wage 
income because wages are held  down to  su b s is ten ce  le v e ls  by 
th e  M althusian popu lation  mechanism.

4 /  Ricardo assumes th a t the d e c is io n  to  save i s  a ls o  a d ec is io n  
to  in v e s t .  See Garegnani ( 1978a).



.. 3  5

was assumed to  be a s ta b le  fu n ctio n  o f th e  r a te  o f p r o f i t .

Thus, g iv en  a r a te  o f p r o f i t ,  th e  r a te  o f  accum ulation i s  
1 /determ ined. '

The main p ro p o sitio n  o f R icardo's a n a ly s is  i s  e a s i ly  

summarised. Assuming th a t wages are kept at su b s is te n c e  by th e  

M althusian popu lation  mechanism, th a t a g r ic u ltu r a l production i s  

su b jec t to  d im in ish ing  retu rn s and i s  a component o f th e  s u b s is t 

ence wage, th a t th ere  i s  com petition  and th a t accum ulation i s  a 

fu n c tio n  of th e  r a te  o f p r o f i t ,  then  a g r ic u ltu r a l p ro d u ctiv ity  

must d e c lin e  over tim e lead in g  to  a d ec lin e  in  th e  r a te  of p r o f i t .  

The d e c lin e  in  a g r ic u ltu r a l p ro d u ctiv ity  causes a g r ic u ltu r a l goods 

t o  r i s e  in  p r ic e  r e la t iv e  to  m anufactures, which are produced 

under co n d ition s o f constant retu rn s to  s c a le .  The co st o f th e  

su b s is ten ce  wage bundle o f  commodities a ls o  r i s e s  in  terms o f  

m anufactures and t h i s  reduces p r o f it s  per u n it o f  c a p ita l  through

out th e  economy. This causes the economy to  approach a sta tio n a ry  

s t a t e  where th e  l e v e l  o f r  i s  such th a t no fu r th er  impetus to  

accum ulation e x i s t s  and th e  economy merely reproduces i t s e l f  

w ithout changing s c a l e . T h e  g rea ter  part o f R icard o 's  

t h e o r e t ic a l  work was an attempt to  put th e se  id ea s in to  a con

s i s t e n t  lo g ic a l  system .

His purpose was not s o le ly  a n a ly t ic .  The a n a ly s is  was 

d ev ised  in  order to  a tta ck  th ose in s t i t u t io n s  which hampered th e  

r i s in g  bourgeois c la s s  in  i t s  a c t iv i t y  o f accum ulation. More 

p a r t ic u la r ly , th e  purpose was to  dem onstrate th e  inexpediency  

of th e  r e s t r ic t io n s  on th e  im portation  o f a g r ic u ltu r a l commod

i t i e s  which then p rev a iled . In R icard o 's v iew , th e se  r e s t r ic t io n s

1 / I f  c a p i t a l i s t s  are the only savers and th e ir  sa v in g s'
p rop en sity  (s  ) i s  a cor^ tant, then  th e  r a te  o f accumul
a t io n  (Ï/K ) n e c e s sa r ily  equals s^ r .

2 / (Works I ) ,  pp. 120-121.
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could only hasten  th e  onset o f the s ta tio n a r y  s t a t e .  But, as  

th e  p o l i t i c a l  is s u e s  dimmed, th e theory  in c r e a s in g ly  became o f  

s ig n if ic a n c e  in  i t s e l f  and th e  p o lem ica l m o tiv a tio n s, which 

caused him to  begin  h is  in v e s t ig a t io n s , w ithered .

( i i i )  A spects o f R icardo's Method

R icard o 's problem i s  one of h i s t o r ic a l  developm ent. How

ev er , he o fte n  tack led  th e  problem in  other term s. The o v e r a ll  

model i s  decomposed in to  su b -se ts  of r e la t io n s  which are then  

examined w h ile  holding other v a r ia b le s  co n sta n t. This 'one at a 

tim e' method i s  p a r t ic u la r ly  s ig n if ic a n t  in  th e  theory o f p r o f it  

and v a lu e . Thus, in  stu d y in g  th e  determ inants o f  p r ic e s  and the  

r e la t io n  o f wages, p r ic e s  and p r o f i t s ,  he holds outputs co n sta n t.^ / 

Furthermore, he ign ores r e n t .  Rents are conceived  as in tr a 

m arginal su rp lu ses , determ ined once outputs are f ix e d , so they  

play no r o le  in  the determ ination  o f p r ic e s  or in  th e  r e la t io n  

between th e  wage and p r o f i t s .^ /  Consequently Ricardo g e ts  'r id  

of r e n t ' in  order to  con cen trate  on th e  r e la t io n s  o f the wage, 

p r ic e s  and p r o f i t s .^ /  Moreover, th e  wage, p r ic e s  and p r o f it s  

which Ricardo an a lyses are th o se  a sso c ia te d  w ith  equ ilibrium .

A l l  are assumed uniform over time and between s e c to r s .^ /
There i s ,  th e r e fo r e , a dual concept o f th e 's ta tio n a r y  s ta te '

in  R icardo. I t  rep resen ts  not only an a c tu a l s ta te  where th e

growth process term in a tes, but a ls o  'a  con ceptu al construct or

t o o l  o f a n a ly s is  . . . '

1 / T his i s  p a r t ic u la r ly  tru e  of Chapter 1 in  th e  P r in c ip le s ,  
(Works I ) .  See a ls o ,  Schumpeter (1954), pp. 483, 569 and

652-654.
2 / (Works I ) ,  p. 77.
3 /  S ra ffa  (1951), p . x x i i i  and Schumpeter (1 9 5 4 ) ,pp. 569,673

and 675.
4 /  R icardo was q u ite  e x p l ic i t  on t h i s .  He wrote to  Malthus

'You always have in  mind the immediate and temporary e f f e c t s  
. . . ( I )  . .  f i x  my whole a tte n t io n  on th e  permanent s ta te  of 
th in g s  th a t w i l l  r e s u lt  from them '. See Schumpeter (1954)

pp. 494-5.
5 / Schumpeter (1954)., p . 562.
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These methods were used by Ricardo to  a s s i s t  in  obtain ing

d e f in i t e  r e s u l t s .  As such they have been both p ra ised  and

condemned. For example, Blaug w r ite s , 'H is g i f t  fo r  h ero ic

a b str a c t io n s  produced one o f the most im pressive m odels, judged

by i t s  scope and p r a c t ic a l  im port, in  th e  e n tir e  h is to r y  o f
11economic theory ' On th e  other hand Schumpeter has

w r it te n , 'The comprehensive v is io n  of th e  u n iv e rsa l in terdep

endence of a l l  th e  elem ents o f an economic system  th a t haunted 

Thunen probably never cost Ricardo as much as an hour's s le e p .

H is in te r e s t  was in  th e  c le a r -c u t  r e s u lt  o f  d ir e c t  p r a c t ic a l  

s ig n if ic a n c e .  In order to  get t h i s  he cut th e  g en era l system  

t o  p ie c e s ,  bundled up as la rg e  p arts o f  i t  a s  p o s s ib le , and then  

put them in to  co ld  sto ra g e  . . .  in  the end, th e  d esired  r e s u lt s  

emerged almost as ta u to lo g ie s  . . .  The h ab it o f applying r e s u lt s  

o f  t h i s  character to  th e  so lu t io n  of p r a c t ic a l  problems we s h a l l  

c a l l  th e  R icardian v i c e . ' ^ /

For our purposes, however, i t  only needs to  be stre ssed  th at  

f iica r d o 's  method makes th e  exam ination o f h is  work in  terms of  

S r a f fa 's  a n a ly s is  p a r t ic u la r ly  easy .

( iv )  The Argument o f th e  Essay

In order to  support h is  th eory , Ricardo b e liev ed  he needed 

to  e s ta b lis h  an in v erse  r e la t io n  between th e  numeraire wage and 

th e  ra te  o f  p r o f i t .  Accum ulation, w ith d im in ish ing  retu rn s  

op era tive  in  a g r ic u ltu r e , would not a l t e r  th e  equilibrium  le v e l  

o f  th e  su b s is ten ce  commodity bundle which workers could purchase, 

but i t  would, in  h is  v iew , lead  to  a r i s e  in  th e numeraire wage.

1 / Blaug (1 9 7 8 ), pp. 140-141.
2 /  Schumpeter (1954), pp. 472-473 . See a ls o  pp. 569, 668 and 1171.
3 / 'An Essay on the In flu en ce of a Low P r ic e  o f  Corn on the  

P r o f it s  o f S tock , Showing th e Inexpediency o f  R e str ic t io n s  
on Im portation' (Works IV ), pp. 9 -4 1 .
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T his would be the tran sm ission  mechanism by which d im inish ing  

re tu rn s reduced th e r a te  o f p r o f i t .  However, S ra ffa  argues that  

i n i t i a l l y  Ricardo d e a lt  w ith th e  r e la t io n  o f d im in ish ing  returns  

and th e  ra te  o f p r o f it  in  a s im p lif ie d  co n tex t, which precluded  

th e  need fo r  v a lu a tio n  and allow ed th e  r e la t io n  to  be form ulated  

in  product term s.

*At f i r s t ,  both in  th e Essay and in  R icardo's l e t t e r s  o f  

1814 and ea r ly  1815, a b a s ic  p r in c ip le  had been th a t " it  i s  the  

p r o f i t s  o f  th e  farmer th a t reg u la te  th e  p r o f i t s  o f a l l  other

t r a d e s  " The r a t io n a l foundation  o f . . .  ( th is )  . . .

p r in c ip le  . . .  i s  th a t in  a g r icu ltu re  th e  same commodity, namely 

corn, forms both the c a p ita l  (conceived  as composed o f th e  sub

s is te n c e  n ecessary  fo r  workers) and th e  product ; so th a t the  

d eterm ination  o f p r o f it  by th e d iffe r e n c e  between t o t a l  product 

and c a p it a l  advanced, and a lso  th e  determ ination  o f th e  r a t io  o f  

t h is  p r o f it  to  th e c a p it a l ,  i s  done d ir e c t ly  between q u a n tit ie s  

of corn w ithout any q u estion  o f v a lu a tio n . I t  i s  obvious that 

only one trade can be in  the s p e c ia l p o s it io n  o f not employing 

th e  products o f the other trad es w h ile  a l l  th e  o th ers must 

employ i t s  product as c a p ita l .  I t  fo llo w s  th at i f  th ere  i s  to  

be a uniform ra te  o f p r o f it  in  a l l  tra d es  i t  i s  th e  exchangeable 

v a lu es  o f th e  products o f other tra d es r e la t iv e  to  t h e ir  own 

c a p ita ls  ( i . e .  r e la t iv e ly  to  corn) th a t must be ad justed  so as

to  y ie ld  th e same ra te  o f  p r o f it  as has been e s ta b lish e d  in  the

growing of corn; s in c e  in  th e la t t e r  no va lu e  changes can a l t e r  

th e  r a t io  o f product to  c a p ita l ,  both c o n s is t in g  o f th e  same

commodity .......... The advantage o f R icard o 's method of approach

i s  th a t ,  at the co st o f con sid erab le s im p lif ic a t io n , i t  makes 

p o ss ib le  an understanding of how the r a te  o f p r o f it  i s  determined

w ithout the need of a method fo r  reducing to  a common standard

a heterogeneous c o l le c t io n  o f com m od ities.'^ /

1 / S ra ffa  (1951 ), pp. x x x i -  x x x ii .
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S r a ffa 's  a t tr ib u t io n  o f a 'corn theory o f  p r o f it '  was

1 /a n tic ip a te d  by D m itriev 'and has been w idely  accep ted .

However, i t  has been fo r c e fu l ly  argued by H ollander^/ th a t the  

t e x t u a l  evidence i s  not s u f f ic ie n t  to  j u s t i f y  i t . ^ /  The m erit 

o f th e  S ra ffa  in te r p r e ta t io n , however, i s  th a t i t  makes sense o f  

Ricardo in  a way th a t H ollander does n o t. I t  may be th a t such 

a sen se  i s  an imposed one, but fo r  th e  purpose o f  eva lu a tion  we 

s h a l l  fo llo w  M arsh all's ad v ice^ / and generously  in terp re t  

R icardo by accep tin g  S r a ffa 's  argument.

Ricardo went on in  th e  P r in c ip le s  to  attempt to  g e n e r a lise  

t h i s  argument but i t  i s  opportune to  n ote  here th a t in  doing so  

he remained w ith in  th e  co n fin es o f a model which d is tin g u ish ed  

between wage goods and non-wage goods, b e lie v in g  th a t th e  ra te  

o f  p r o f it  i s  e x c lu s iv e ly  determined by th e  co n d itio n s o f  produc

t io n  in  wage good in d u s tr ie s .  The co n d itio n s  o f production in  

in d u s tr ie s  producing ' lu x u r ie s ' are ir r e le v a n t .^ /

The need to  g e n e r a lise  h is  theory was undoubtedly f e l t  to  

be more acute because o f  th e  c r it ic is m  made by M althus. 'In  no 

case o f production , i s  the product ex a c tly  o f th e  same nature a s  

th e  c a p ita l  advanced. Consequently we can never properly r e fe r  

to  a m ateria l r a te  o f produce . . .  I t  i s  not th e  p a r ticu la r  

p r o f i t s  or ra te  o f produce upon th e  land which determ ines the  

g en era l ra te  of p r o f i t s  o f  stock  . . .  '^ / Moreover, Ifelthus

1 / D m itriev (1898).
2 /  H ollander (1973) and (1975).
3 /  ' I t  fo llo w s from th e  argument o f t h is  paper th at su b stan t

i a l l y  the same p o s it io n  as th a t u ltim a te ly  appearing in  th e  
P r in c ip le s  was m aintained from th e  very o u ts e t ,  namely th a t  
v a r ia tio n s  in  th e  money-wage r a te , in  consequence o f  
changing p r ices  o f wage goods, w i l l  be accompanied by in v erse  
movements in  th e g en era l ra te  of p r o f i t . '  H ollander (1973),

p . 260.
4 /  M arshall (1890), Appendix 1.
5 / (Works I ) ,  pp. 118, 132 and 205.
6 /  (Works V I), pp. 117 -  118.



argued, by im p lic a tio n , th a t R icard o 's p o s it io n  could not be v a l i 

dated in  a g en era l framework. In I^althus's own P r in c ip le s  

he m aintained th a t 'p r o f i t s  depend upon th e  p r ic e s  o f  commod

i t i e s ,  and upon th e  cause th at determ ines th ese  p r ic e s ,  namely 

th e  supply compared to  th e  demand . . .  (R icard o 's) . . .  theory  

o f  p r o f i t s  depends e n t ir e ly  upon th e  circum stance o f th e  mass 

o f commodities rem aining a t the same p r ic e  . . .  We can in fe r  

noth ing re sp ec tin g  th e  ra te  o f  p r o f i t s  from a r i s e  in  money 

wages, i f  com m odities, in stea d  o f rem aining at th e  same p rice  

are v a r io u s ly  a f fe c te d  . . . ' ^ /  Malthus d id  accept th a t th e  

r a te  o f p r o f it  d ec lin ed  w ith  c a p ita l  accum ulation but b e liev ed  

th a t th e  op era tiv e  mechanism was very d if fe r e n t  from th a t  

described*by R icardo. The ra te  o f  p r o f it  f e l l ,  in  M àlthus's  

v iew , because o f an excess o f c a p ita l  in  r e la t io n  to  aggregate  

demand. ' . . .  A l l  w i l l  in  my opinion  depend on th e  s ta te  o f  

c a p ita l  compared w ith  th e  demand fo r  i t .  This w i l l  be th e  prime 

mover, and i t  i s  t h is  which w i l l  determ ine th e  p r o f i t s  which a
2 /c a p ita l  employed in  a g r icu ltu re  s h a l l  y ie ld  . . . '  '

Ricardo y ie ld e d  nothing su b s ta n tia l to  Ife,lthus. He 

adhered throughout to  th e  view  th a t p r o f it  arose from th e  con

d it io n s  of production and th a t th e  fo r c e s  o f  supply and demand

1 / Malthus (1 8 2 0 ), pp. 326-334 (quoted in  Dobb (1973), p . 7 4 ) .  
M althus, o f cou rse, was not R icardo's on ly c r i t i c .  West 
b e lie v ed  th a t th e wage and r a te  o f p r o f it  were p o s it iv e ly  
r e la te d . See S t ig le r  (1952), p . 177. Other econom ists 
were, in  g en era l, not w e ll  d isposed to  a ccep tin g  R icardo's  
a n a ly s is .  See Gordon (1959), Meek (1 9 6 7 ), pp. 51-74 . 
and Dobb (1 973), pp. 96-136.

2 /  (Works V I), p . 111.  Malthus*s p o s it io n , l ik e  th at o f
R icardo, r e f le c te d  an id e o lo g ic a l  commitment. In M althus's 
case  h is  o p p o sitio n  to  Say's law r e f le c t e d  h is  attempt to  
r e c o n c ile  th e  in t e r e s t s  o f th e  landlord  and c a p i t a l i s t s .
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played only a su b sid iary  r o le  o f d is tr ib u t in g  t h i s  p r o f it  

according to  th e  requirem ents o f a uniform r a te  on c a p ita l .

What Malthus*s arguments d id , however, was to  bring home to  

Ricardo th e  need fo r  a g e n e r a liz a tio n  and to  lead  him to  

b e lie v e  th a t h is  arguments were contrary to  th o se  o f ' supply 

and demand* theory and th a t , as such, th e  la t t e r  was d e f ic ie n t# ^ /

(v) The Argument of th e  P r in c ip le s

In th e  l ig h t  o f th e  above, i t  i s  not su rp r is in g  that

Ricardo b e liev ed  th a t a g e n e r a liz a tio n  o f h is  argument required  

a theory o f v a lu e  by which he could determine th e  e f f e c t  which 

a r i s e  in  th e  numeraire wage would have on p r ic e s  and through 

th e se  on th e  r a te  o f p r o f i t .^ /  He b egin s by adopting a labour 

theory  o f  va lu e  where th e  r a t io  o f equilibrium  p r ic e s  of any two 

commodities w i l l  equal the r a t io  o f th e ir  embodied labour co

e f f i c i e n t s .  The point which Ricardo s t r e s s e s  i s  th a t Smith, 

and h is  fo llo w e r s , had r e je c te d  th e  labour theory fo r  erroneous 

reason s and th a t th e  theory i s  o f more gen era l a p p lic a b il i ty  

than they  had b e lie v e d .

Smith m aintained th a t th e  labour theory of va lu e  held only  

in  * e a r ly  and rude* s o c ie ty  which 'precedes both th e  accum ulation  

o f sto ck  and th e  ap propriation  o f l and. ' However,  as soon as

p r iv a te  property in  th e  means o f production develops i t  ceases

to  be a v a lid  p r in c ip le  governing r e la t iv e  v a lu e s . In e f f e c t ,  

Smith argues th at th e  very ex is te n c e  o f  property incomes

1 / (Works I ) ,  Chapters IV, XX and XXX. See a lso  Schumpeter (1954),
pp. 600-601.

2 /  More s p e c i f i c a l ly ,  Ricardo b e lie v ed  he required a theory o f  
v a lu e  a p p lica b le  on ly to  commodities 'which can be increased  
in  q uan tity  by th e  ex er tio n  of human in d u stry , and' on the  
production  o f which com petition  op erates w ithout re stra in t.' 
(Works I ) ,  p . 12. By va lu e Ricardo g en er a lly  means 
equ ilibrium  p r ic e . See (Works I ) ,  p . 92. However, see  
below , se c tio n  ( v i i ) .

3 /  Smith (1776), p. 53.
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in v a lid a te s  th e  labour th e o ry . In t h is  context he develops  

an *adding up* theory o f  v a lu e  where th e  equ ilibrium  p rice  o f  

a commodity equals th e  sum o f  th e  remuneration paid to  th e  

fa c to r s  th a t produced i t ,  i . e .  wages, rent and p r o f i t .^ /

Ricardo showed th a t , provided th a t th e d if fe r e n t  forms of 

c a p it a l  were used in  th e same proportions in  a l l  productive  

p ro c e sse s , th e e x is te n c e  o f p r o f i t ,  when a llo c a te d  on th e  b a sis  

o f a uniform r a te , was not incom patib le w ith  the labour theory . 

Moreover, th e  e x is te n c e  o f r e n t , whatever the circum stances, 

did  not con trad ict th e theory because rent was price-determ ined , 

not p r ice -d e term in in g .^ /

In defending th e  labour theory o f  va lu e  in  t h i s  way 

Ricardo e x p l ic i t ly  recogn ized  i t s  l im it a t io n s .  Where th e  

* c o n s t itu t io n s  o f ca p ita l*  were d if fe r e n t  between in d u s tr ie s ,  

th e  com p etitive  requirement of a uniform r a te  o f p r o f it  ensured 

th a t r e la t iv e  equilibrium  p r ic e s  no lon ger ex a c tly  equalled  

embodied labour r a t io s .^ /  However, he argued th a t th e  d ev ia tio n s  

were unimportant and th a t although th e  labour theory was not 

a n a ly t ic a l ly  co r re c t , n e v e r th e le s s , i t  gave a s u f f i c ie n t ly  good 

approxim ation fo r  h is  purpose.^ /

On t h i s  b a s is ,  Ricardo provided a g e n e r a liz a t io n  o f h is  

theory on p r o f i t .  He did so by su b s t itu t in g  embodied labour 

fo r  corn as the u n it in  terms o f which economic magnitudes 

were measured. P r o f it  was now determined by th e  * proportion  of  

th e  annual labour . . .  d irec ted  to  th e  support o f  th e  la b o u rers.* ^ / 

Consequently th e r a te  o f p r o f it  would f a l l  w ith  d im inish ing  

retu rn s because o f  th e  r is in g  labour co st o f  corn, a necessary  

component o f the su b s isten ce  wage bundle.

1 / Smith (1776), pp. 54-55. 
2 / (Works I ) ,  Chapter I I .  
3 / (Works I ) ,  Chapter I .
4 /  (Works I ) ,  p. 36.' See a ls o  S ra ffa  (1951 ), pp. x x x v ii and x l ,  

and S t ig le r  (1958).
f W c rk n  T ^ . n . AQ_
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(v i)  The 'R icardo E f f e c t *

Ricardo never su b s ta n t ia lly  improved upon t h i s  form ulation  

o f h is  th eory . However, he did  attempt to  argue h is  p o s it io n  

ra th er  than sim ply a s se r t  i t .  These arguments are important in  

t h e ir  own r ig h t  and, moreover, form th e  b a s is  o f  a problem, th e  

s o lu t io n  o f which evaded him during th e  r e s t  of h is  l i f e ,  

i . e .  th e  problem o f determ ining an * in v a r ia b le  standard o f va lu e  *.

In h is  working out o f  th e  labour theory o f v a lu e , Ricardo 

d iscovered  what he termed th e  'cu r iou s e ffe c t*  o f  an in crease  

in  th e  numeraire wage and th e  corresponding decrease in  the  

r a te  o f  p r o f i t .* ^ /  Such a wage and r a te  o f  p r o f it  change, he 

argued, would, in  in d u s tr ie s  which were s u f f i c ie n t ly  c a p ita l-  

in te n s iv e , cause p r ic e s  to  f a l l . In such a ca se , th e  redu ction  

in  p r o f it  c o s ts  would more than compensate fo r  th e  in crea se  in  

wage c o s t s .

Although t h is  im plied  th at th e  labour theory did not 

s t r i c t l y  h o ld ,^ / R icardo, rath er than regarding i t  as weak

ening h is  attem pt to  g e n e r a liz e  h is  p r o f it  th eory , took i t  as  

a phenomenon in  h is  favour. The reason fo r  t h i s  i s  c le a r .

Malthus had argued, in  h is  o p p osition  to  R icardo, th a t * supply  

and demand* would operate to  in crea se  a l l  p r ic e s , i f  th e  wage 

r a te  r o s e . This p ro p o sit io n  was i n i t i a l l y  put forward by 

Smith and represented  a deduction  from h is  'adding up* theory  

o f  v a lu e . R icard o 's examples in d ica ted , by c o n tr a st , th a t  

p r ic e s  would f a l l .  In  fa c t  Ricardo was more e x p l i c i t .  In th e

f i r s t  e d it io n  o f  th e  P r in c ip le s  he wrote * i t  a p p e a r s .........

th a t no commodities whatever are ra ised  in  a b so lu te  p r ic e .

1 / (Works V II ) , p . 82.
2 / The d e fec t  o f th e labour theory o f va lu e  due to  d iffe r e n t  

c o n s t itu t io n s  o f c a p ita l  can be looked at in  two d iffe r e n t  
ways. 'F ir s t ,  th at o f  occasion in g  a d iffe r e n c e  in  th e  
r e la t iv e  v a lu es  o f two commodities which are produced by 
equal q u a n tit ie s  o f labour. Second, th a t o f th e e f f e c t  • 
which a r i s e  o f wages has in  producing a change in  th e ir  
r e la t iv e  va lu e .*  S raffa  (1 951), p . x i v i i .
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m erely because wages r i s e ;  th a t th ey  never r i s e  u n less  a d d it

io n a l  labour i s  bestowed on them; but th a t a l l  commodities in  

th e  production  of which f ix e d  c a p ita l  e n te r s , not only do not 

r i s e  in  wages, but a b so lu te ly  f a l l * .

R icard o 's  p résen tâ t ion,, was, however, co n tr iv ed . The fa c t  

th a t no p r ice  r o se , and th o se  o f commodities using f ix e d  

c a p ita l  f e l l ,  r e su lte d  only because h is  numeraire commodity 

was produced under co n d itio n s  o f ' u n a ss isted  labour' which r e 

presen ted  th e  low est 'c o n s t itu t io n  o f c a p i t a l ' .  Malthus 

pointed  t h i s  o u t ,^ / and in  th e  th ir d  e d it io n  o f h is  P r in c ip le s  

Ricardo responded by choosing as numeraire th a t commodity 

which had an 'average c o n s t itu t io n  o f c a p i t a l ' H i s  examples 

were then* form ulated t o  show th a t , when numeraire wages rose  

and th ere  was a d e c lin e  in  th e  r a te  o f  p r o f i t ,  th o se  commodities 

w ith  a 'c o n s t itu t io n '  above average f e l l  in  p r ice  and th ose

1 / (Works I ) ,  p . 63.
2 / Understanding o f Ricardo here w i l l  be aided i f  a c r it ic is m  

to  be made la t e r  i s  a n tic ip a te d . The reason why Ricardo 
took th e  ' curious e f fe c t*  o f a r i s e  in  wages to  support 
h is  p o s it io n  i s  c le a r  but not v a l id . I t  i s  not v a l id ,  as 
he form ulated i t ,  because i t  does not lo g ic a l ly  bear upon 
th e  problem o f the r e la t io n  o f th e  numeraire wage and r a te  
o f p r o f i t . In h is  num erical examples d ea lin g  w ith  t h is  
m atter he p o s tu la te s  an in c r e a s e .in  th e  numeraire wage and 
a f a l l  in  th e  p r o f it  r a te  rath er than properly  deducing the  
l a t t e r  from th e  form er. Obviously any r e s u lt  derived from 
such a procedure i s  ir r e le v a n t  to  h is  problem. I t  would 
appear th a t Ricardo was 'd istra c ted *  from h is  proper course  
by th e  c r it ic is m s  o f  M althus. In any even t, to  undermine 
o n e 's  c r i t i c s  does not in  i t s e l f  j u s t i f y  on e's  own argument. 
Malthus* method was no b e t te r , however. His main point 
rep resen ted  no more than an in d ica tio n  th a t a tru e  m u lti
se c to r  a n a ly s is  was more complex than th a t o f the 'corn  
m odel*, and an a s s e r t io n  th at t h is  com plexity undermined 
R icard o 's p o s it io n .

3 /  (Works I I ) ,  pp. 62 -4 .
4 /  (Works I ) ,  p . 45.
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w ith  a below average 'c o n st itu t io n *  ro se  in  p r ic e . In  th e  

former ca se , th e  in cr ea se  in  wage c o s ts  was more than com

pensated  by a d e c lin e  in  p r o f it  c o s ts , and th e  rev erse  occurred  

in  th e  l a t t e r .  He s t i l l  regarded t h is  as supporting h is  th eory , 

fo r  th e  c r i t i c s '  arguments remained f a u lt y .^ /

The argument which he used d ir e c t ly  to  support or gen era l

iz e  h is  own theory  remained th a t sta ted  at th e  end o f  th e  la s t  

s e c t io n .  Ricardo m aintained th a t the m o d ifica tio n s  required  

t o  be made to  th e  labour theory o f va lue on account o f  une qua], 

'c o n s t itu t io n s  o f c a p ita l '  were secondary. On t h i s  b a s is  he 

considered  th a t h is  theory was g en era liz ed .

( v i i )  An * In v a r ia b le  Standard o f  V alue'

R icardo's problem o f  fin d in g  an ' in v a r ia b le  standard* i s

r e a l ly  a se t  o f  problems and th ey  are b est kept d i s t in c t ,
2 /although they  do not appear as such in  h is  work. '

1 / W ithin th e  terms o f R icard o's argument, to  get th e  Smith-Malthus 
r e s u lt  th e  numeraire would have to  be th a t commodity w ith th e

' h ig h est c o n s t itu t io n  of c a p it a l .  We have a lread y seen , above 
P*4+. th a t t h i s  a n a ly s is  was lo g ic a l ly  ir r e le v a n t  to  a proper 
g e n e r a liz a tio n  of R icardo's th eory .

2 /  A gain, an understanding o f Ricardo w i l l  be aided by a n t i
c ip a tin g  c r it ic is m . Both R icardo's own a n a ly s is  concern
in g  an in v a r ia b le  standard o f v a lu e , and that o f many 
commentators on R icardo, are g en era lly  sta ted  in  terms which 
can only be d escrib ed  as g ib b e r ish . Indeed, th e  very  phrase 
' in v a r ia b le  standard of value* i s  prob lem atic. Modern econ
om ists th ink  of va lu e  as r e la t iv e  v a lu e , i . e .  v a lu e  r e la t iv e  
to  some numeraire. Once a numeraire i s  chosen and i t s  p rice  
s e t  equal to  u n ity  i t  i s  n e c e s s a r ily  in v a r ia b le  by d e f in it io n .
In any framework in v o lv in g  more than one commodity th ere  are  
an in f i n i t e  number o f ' invariab le*  standards, because there  
are an in f in i t e  number o f p o ss ib le  num eraires. However, 
R icard o 's a n a ly s is  o f  the 'in v a r ia b le  standard of value* was 
p a r tly  based on r a t io n a l grounds. There were m eaningful 
problems he was s tru g g lin g  w ith , although in terp en etra tin g  
w ith  th ese  were problems created  by h is  om  con ceptu al 
framework and p re ju d ic es , ra th er  than problems which were 
inherent in  th e  su b je c t . In t h i s  s e c t io n  we s t a t e  what th ese  
problems were and in  the next chapter examine them in  the  
l ig h t  of S raffa*s a n a ly s is ,  p a r t ic u la r ly  w ith  regard to  the  
p ro p ertie s  o f S ra ffa * s standard commodity. T his has a ls o  
been c a lle d  an in v a r ia b le  standard o f v a lu e , and has a lso  
been d iscu ssed  in  confused term s.
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a) The concept a r is e s  in  th e  problem o f f in d in g , whenever 

th e r e  i s  a change in  th e  exchange r a te  o f  two com m odities, in  

which commodity th ere  has occurred a change in  r e a l  or a b so lu te  

v a lu e . Thus, Ricardo w r ite s , 'When commodities varied  in  r e la 

t i v e  v a lu e , i t  would be d es ir a b le  to  have th e  means o f a scer 

ta in in g  which of them f e l l  and which ro se  in  r e a l  v a lu e , and 

t h i s  could  be e f fe c te d  only by comparing them one a f t e r  another 

w ith  some in v a r ia b le  measure of v a lu e , which should i t s e l f  be 

su b jec t to  none of th e f lu c tu a t io n s  to  which other commodities 

are ex p o sed '.^ / In g en era l such a statem ent makes no sen se  

because va lu e  i s  a r e la t iv e  concept. However, in  a con text  

where th e  labour theory o f v a lu e  h o ld s , i t  i s  m eaningful to  ta lk  

in  terms o f r e a l  or a b so lu te  v a lu e . With each commodity can

be a sso c ia te d  a number, equal to  i t s  embodied labour, which can 

be d efin ed  as i t s  a b so lu te  or r e a l v a lu e . A change in  th e  ex

change r a t io  ( r e la t iv e  v a lu e ) o f two commodities can then  be 

regarded as th e  r e su lt  o f a change th at has occurred in  abso

lu te  or r e a l  v a lu e s . Ricardo m aintained th at a commodity whose 

production co n d itio n s  never changed would, in  such a co n tex t, 

provide an appropriate numeraire which would show changes in  

a b so lu te  v a lu e s . A v a r ia t io n  in  th e  exchange r a te  between i t  

and another commodity would mean th a t th e  a b so lu te  v a lu e  o f  

th e  other commodity had changed.^/

b) R icardo, however, continued to  con ceive o f th e  above prob

lem as a m eaningful one o u ts id e  th e  context o f th e  labour 

theory  o f v a lu e . In other words, he b e liev ed  th a t a concept 

o f a b so lu te  or r e a l va lu e  made sense even when embodied labour 

r a t io s  no longer equalled  r e la t iv e  p r ic e s  so th a t th e  term  

•v a lu e ' could no longer r e fe r  to  both embodied labour and

1 / (Works I ) ,  p . 43.
2 / (Works I ) ,  p . 54. •
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eq u ilib riu m  p r ic e . He f a i le d  to  s p e c ify , or even to  concept

u a l i s e ,  th e  co n d itio n s  which an in v a r ia b le  standard would have 

t o  meet in  th e se  circum stances. He d id , however, m aintain that 

th e  commodity which was produced w ith an average c o n s t itu t io n  

o f  c a p it a l  provided th e  b est approxim ation .^ /

c) In h is  la s t  paper on 'A bsolute Value and Exchangeable
2 /V alue' ' th ere  i s  a reform u lation  o f th e  problem. E s s e n t ia lly  

what Ricardo does i s  to  merge the two concepts d ea lt  w ith above. 

He w r ite s , 'I  may be asked what I mean by th e word v a lu e , and 

by what c r ite r io n  I  would judge whether a commodity had or had 

not changed i t s  v a lu e . I answer, I know o f  no other c r ite r io n  

o f  a th in g  being dear or cheap but by th e  s a c r i f ic e s  o f labour 

made to  obtain  i t ' . ^ /  On t h is  b a s is ,  he sought a numeraire 

which would r e f l e c t  only changes in  embodied labour q u a n tit ie s ,  

even when c o n s t itu t io n s  o f  c a p ita l  were not the same. In other  

words, p r ic e s  measured in  such a numeraire would not change 

u n le ss  th e  embodied labour involved  in  t h e ir  production changed. 

T his concept o f th e  in v a r ia b le  standard 'would act as a sort  

o f  s ie v e ,  a llow in g  through th e mesh th e  e f f e c t s  produced by a 

change in  wages and r e ta in in g  only th o se  produced by a change 

in  th e  q uan tity  o f embodied labour . . . . ' . ^ /

d) The above problem does not e x p l i c i t ly  appear in  th e  Prin

c ip le s  , although i t  may indeed help  to  understand what 

Ricardo meant on c e r ta in  m a tter s .^ / However, according to  

S r a ffa , an analogous problem i s  ta c k le d . In th e  course o f h is  

in v e s t ig a t io n s  in to  d is tr ib u t io n , R icardo, 'was troubled  by

1 / (Works I ) ,  pp. 4 5 -6 .
2 /  (Works IV), pp. 361-412.
3 /  (Works IV),  p.  397.
4 /  Meek (1956) ,  p.  112.  Meek argues th a t Ricardo took t h i s  

l in e  because he came to  id e n t ify  'labour embodied' as th e  
s o le  'r e a l  c o s t '  o f production . I t  i s  not c le a r , however, 
whether t h i s  rep resen ts  a p o s it io n  o f w elfare  economics 
or m etaphysics.

5 /  For example, in  h is  c r it iq u e  o f  Sm ith's concept of an 
in v a r ia b le  standard. (Works I ) .  Chapter I .
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th e  fa c t  th a t th e  s iz e  o f  • • •  (th e n a tio n a l product) 

appears to  change when th e  d iv is io n  changes. Even though 

nothing has occurred to  change the magnitude o f  th e  aggregate , 

th ere  may be apparent changes due s o le ly  to  change in  measure

ment, owing to  th e fa c t  th a t measurement i s  in  terms o f va lu e  

and r e la t iv e  v a lu es have been a lter ed  as a r e s u lt  o f  a change

in  th e  d iv is io n  between wage and p r o f i t s .................Thus th e  problem

o f  v a lu e  which in te r e s te d  Ricardo was how to  fin d  a measure o f  

v a lu e which would be in v a ria n t to  changes in  th e  d iv is io n  o f  

th e  product; fo r , i f  a r i s e  or f a l l  o f  wages by i t s e l f  brought 

about a change in  th e magnitude o f th e  s o c ia l  product, i t  

would be hard to  determ ine a ccu ra te ly  th e  e f f e c t  o f  p r o f i t s * .^ /  

Each 'Of th e se  problems can be understood in  terms o f  

R icard o 's approach to  th e  g e n e r a lisa t io n  o f th e  th e o ry . He 

b e lie v ed  th a t a s u c c e s s fu l g e n e r a lisa t io n  depended on the  

form ulation  o f a theory o f v a lu e . A l l  h is  problems w ith an 

' in v a r ia b le  standard' can be seen as attem pts to  show th a t the  

co m p lex itie s  o f  a genuine m u lt i-s e c to r  economy could not be 

appealed to  in  order to  support a case contrary to  h is  o\m.

In sh o rt, Ricardo b e liev ed  th a t in  a l l  ca ses  th ere  were 

d e f in i t e  r e la t io n s h ip s  between dim inishing re tu rn s , changes in  

p r ic e s , changes in  th e  wage and in  th e  r a te  o f  p r o f it  and that  

as a consequence, i t  must be p o ss ib le  to  choose a numeraire, 

or se t  o f num eraires, which would c le a r ly  r e v e a l th e se  

r e la t io n s h ip s .

1 / S ra ffa  (1951) ,  p. x l v i i i .
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( v i i i )  C onclusion

R icard o 's th e o r e t ic a l  work remained in com plete. He 

never succeeded in  g e n e r a lis in g  h is  theory r ig o ro u s ly  and 

had to  content h im se lf  w ith  'patch ing up h is  argument as 

b est he c o u l d ' . W i t h  modern tech n iq u es, i t  i s  p o ss ib le  

to  do much b e t te r ;  In th e  fo llo w in g  chapter S r a ffa 's  

a n a ly s is  i s  u t i l i z e d  to  eva lu a te  th e  lo g ic  o f  th e  r e la t io n s h ip s  

Ricardo sought to  d er iv e  and th e  methodology he employed 

in  doing s o .

1 / Robinson and E atw ell (1973) ,  p.  22.



CHAPTER IV

THE RICARDIAN THEORY OF PROFIT AND THE 

"PRODUCTION OF COmODlTIES BY MEANS OF COmODITIES"

( i )  In trod u ction

T his chapter examines R icardo's theory o f p r o f it  in  terms

of S r a f fa 's  a n a ly s is .  Some cau tion  i s  warranted in  th a t

R icard o 's problem i s  e s s e n t ia l ly  h i s t o r ic a l  w hile t h i s  aspect
1 /does not f ig u r e  a t a l l  in  S r a ffa . However, as we have se en ,'  

Ricardo employed a methodology which makes an exam ination o f  

th e  r e la t io n s  he sought to  e s ta b lis h  p a r t ic u la r ly  easy in  terms 

o f S r a ffa .

( i i )  The Argument o f th e  Essay
2 /We have in d ica ted  in  th e  previous chapter ' how Ricardo 

i n i t i a l l y  based h is  a n a ly s is  on th e  assumption o f  an independent 

corn s e c to r . In  sh o r t , he considered  an economy embedded in  

which was an in du stry  which allow ed th e r a te  o f p r o f it  to  be 

determined once i t s  output and th e  wage had been s p e c if ie d .

The co rrec tn ess  o f  R icard o 's form ulation  i s  very e a s i ly  seen .

Assume th a t th e  fo llo w in g  production process i s  involved  

at th e  margin, i . e .  on th e  no-rent land .

+ r)p^ = (1)

where a,j  ̂ i s  th e  input o f  commodity 1 in  th e  production  of  

commodity 1 and b^  ̂ i s  th e  output o f th e  same commodity, p̂  

i s  th e  p r ic e  o f  commodity 1 and r  i s  th e r a te  o f  p r o f i t . We 

can see  im m ediately th at  

r  = ^11/a^^ -  1 

In equ ilibrium  th e  r a te  o f p r o f it  i s ,  th e r e fo r e , determined

1 / Chapter I I I ,  s e c t io n  ( i i i )  and ( i v ) .  
2 / Chapter I I I ,  s e c t io n  ( i i i ) .
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by th e  production c o e f f ic ie n t s  o f  t h i s  se c to r  as a r a t io  o f  

homogeneous q u a n t it ie s ,  independently o f v a lu a tio n .

In equation ( l ) ,  labour inputs and th e  wage do not appear 

e x p l i c i t l y .  T his r e f l e c t s  R icardo's assum ption th a t in  t h is  

se c to r  wages are advanced and c o n s is t ,  as do any other c a p ita l  

in p u ts , o f th e  same commodity as output. However, th e  r e su lt  

i s  not s e n s i t iv e  to  t h is  assum ption. I f  in stea d  th e  process  

was represented  by

(1 + r)p^+f^ wp̂  = b^^p  ̂ (2)

where a^^, b^^, r ,  and p̂  stand as b efore w h ile  f^ rep resen ts  

th e  labour input and w i s  th e  wage measured in  commodity 1, we 

can see th a t

*11

Again r  i s  determined by t h is  se c to r  independently o f  v a lu a tio n .

S r a ffa 's  a n a ly s is  dem onstrates th at t h i s  a n a ly t ic a l  frame

work i s  more g en era l than Ricardo r e a l is e d .  A ssoc ia ted  with  

every economic system  o f th e  type considered  by S ra ffa  i s  a 

unique standard commodity.^/ Given the wage, measured in  t h i s  

standard commodity, th e  ra te  o f  p r o f it  i s  determined fo r  the

economic system as a r a t io  o f homogeneous q u a n tit ie s  o f  the
*5/standard commodity, independently o f v a lu a tio n .^ ' S r a ffa 's

1 /

1 / In equation (2) we not only e x p l ic i t ly  rep resen t labour  
in pu ts but a lso  tr e a t  the wage as paid ex p o s t . However, 
th e  same r e s u lt  o f r  appearing as a r a t io  o f  homogeneous 
q u a n tit ie s , independently o f  v a lu a tio n , would s t i l l  hold i f  
we trea ted  th e  wage as advanced.

2 /  However, see s e c t io n  (viif) below .
3 /  S raffa  always d isc u sse s  th e  standard commodity assuming 

labour inputs are s ta ted  e x p l ic i t ly  and th e  wage i s  paid 
ex p o st. However, the co n stru ctio n  i s  a p p lica b le  to  the  
R icardian c a se . Here th e maximum r a te  o f  p r o f it  (R) and 
r co in c id e .
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standard commodity i s ,  th e r e fo r e , a g e n e r a lisa t io n  o f  R icardo's  

corn s e c to r .^ /  Moreover, i t  i s  a powerful g e n e r a lisa t io n  

a p p lic a b le  a s i t  i s  t o  system s in v o lv in g  f ix e d  c a p ita l  and 

jo in t  production .

The standard commodity co n stru ctio n , th e r e fo r e , in d ic a te s  

th a t Ricardo was under no lo g ic a l  n e c e s s ity  to  abandon the  

e s s e n t ia l  id ea  involved  in  h is  corn model because o f the c r i t i 

cism s o f M althus. The fa c t  th a t th ere  may be no s in g le  'corn  

sector* in  an economy i s  a n a ly t ic a l ly  ir r e le v a n t . Indeed, i t  

i s  not even n ecessary  fo r  th e  standard to  be a commodity capable  

o f  being produced. A n ecessary  requirement fo r  f e a s ib le  pro

d u ction  i s  th a t a l l  elem ents o f  th e  standard be p o s it iv e  but 

such a co n d itio n  i s  not required  so fa r  as th e  lo g ic  o f  d e ter 

m ination i s  concerned. The 'determ ining se c to r ' need only be 

capable o f c o n c e p tu a lisa t io n .

• However, t h i s  point cea ses  to  be tru e i f  we con sid er  th e  

w ider a sp ec ts  o f R icardo's model. I t  i s  not p o s s ib le  to  use 

th e  standard commodity where outputs are changing in  th e way 

th a t the corn model can be used. D im inishing re tu rn s in  the  

l a t t e r  w i l l  r a is e  a^  ̂ and/or f^ but th e  ra te  o f  p r o f it  i s  d eter

mined a s  b e fo r e . In th e  more g en era l ca se , a change in  tech 

nique can a l t e r  th e  com position o f th e  standard commodity and, 

as a consequence, th ere  w i l l  be no p o s s ib i l i t y  o f appropriate  

com parisons. T herefore, using th e  standard commodity does not 

a llow  us to  in fe r  th e  e f f e c t  o f  d im inish ing retu rn s on the  

r a te  of p r o f i t .

There i s  a ls o  a deeper d i f f i c u l t y .  R icardo's model i s  

one in v o lv in g  a su b s is ten ce  wage or, a t l e a s t ,  i t  i s  a model 

where th e  commodity com position  of th e  wage bundle i s  f ix e d .

1/  Or, s ta ted  a lt e r n a t iv e ly ,  R icardo's corn se c to r  rep resen ts  
th e  standard system when th ere i s  only one b a sic  commodity.
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Only by a f lu k e  would th e com position  o f th e  wage bundle 

c o in c id e  w ith  th e  com position  of th e  standard commodity, even 

when th e  la t t e r  involved  only p o s it iv e  e lem en ts. In th e  case  

where th ere  were n eg a tiv e  elem ents i t  i s  out o f  th e  q uestion  

th a t t h i s  could  be th e  c a se . S r a f fa 's  g e n e r a lisa t io n  i s ,  

th e r e fo r e , o f  lim ite d  s ig n if ic a n c e  when we con sid er  th e  over

a l l  s tru ctu re  o f R icard o 's m odel.

( i i i )  Wage Goods and Luxuries

I t  was in d ica ted  in  th e previous chapter^ / th a t a l l  

form ulation s o f R icard o 's th e o r ie s  in volved  a d is t in c t io n  

between 'wage goods' and ' lu x u r ie s ' .  Assuming th a t each 

commodity i s  produced by a s in g le  -process th e d is t in c t io n  i s  

stra igh tforw ard . Wage goods are th o se  which en ter , d ir e c t ly  

or in d ir e c t ly ,  in to  th e  su b s is ten ce  wage bundle. Luxuries 

are th o se  that do n o t. Ricardo m aintained that th e  production  

co n d itio n s  o f th e  la t t e r  were ir r e le v a n t to  th e  determ ination  

o f th e  r a te  o f p r o f i t .
2 /T his p ro p o sitio n  was subsequently proved by D m itriev '

? /
and v o n -B o r tk ie w ic z ,' fo r  R icardo's s in g le  process model.

The p ro p o sit io n  i s  proved in  a more g en era l s e t t in g  by S ra ffa , 

through h is  d is t in c t io n  between b a s ic s  and n o n -b a s ic s . The 

d is t in c t io n  between wage goods and lu x u r ie s  appears not to  be 

th e  same as th e  d is t in c t io n  between b a s ic s  and n o n -b a s ic s . The 

former appears to  be based  on use; th e la t t e r ,  on tech n o logy . 

However, when proper a t te n t io n  i s  paid to  th e  d if fe r e n t  

stru c tu r es  o f th e  two frameworks, th e  d is t in c t io n s  are  

eq u iv a len t. In th e  R icardian system , u n lik e  th a t o f  S ra ffa ,

1/  s e c t io n  ( i v ) .
2 /  D m itriev (1 8 9 8 ).
3 /  B ortk iew icz (1 9 0 7 ). See Chapter V, s e c t io n  ( i i i ) .
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labour i s  a produced commodity. The in pu ts required to  

produce labour are th e  components o f the su b sisten ce  wage 

bundle. Since Ricardo im p l ic i t ly  assumes that labour en ters  

d ir e c t ly  or in d ir e c t ly  in to  th e  production o f a l l  com m odities, 

wage goods are n e c e s s a r ily  b a sic  in  terms o f S r a ffa 's  d is t in c 

t io n .  Moreover, no commodity in  R icardo's system can be b asic  

in  S r a f fa 's  sense u n le ss  i t  i s  a wage good s in ce  labour i s  a 

produced commodity. Thus R icardo's d is t in c t io n  i s  r e a l ly  a 

te c h n o lo g ic a l d is t in c t io n  and id e n t ic a l  to  S r a ffa 's  when we 

re c o g n ise  that labour i s  a produced commodity.

S r a f fa 's  a n a ly s is ,  th e r e fo r e , shows th a t R icardo's in s ig h t  

in to  th e  determ ining r o le  o f wage goods was w e ll  founded and 

i s  capable o f  being g e n er a lised  to  th e  case o f f ix e d  c a p ita l  

and jo in t  production . The d ev ice  o f th e 'b a s ic  system ' shows 

th a t b a s ic s  alone are s ig n if ic a n t  fo r  th e  determ ination  o f the  

r a te  of p r o f i t .  I f ,  in  any a c tu a l system , the output or input 

o f any non-basic  were a lte r e d , th e  e f f e c t  on th e  ra te  o f

1 / In S r a f fa 's  a n a ly s is  wage goods may be n on -b asic . In
most models in v o lv in g  a surplus S ra ffa  con sid ers th e  wage 
as v a r ia b le  and paid out o f  surplus (p p .9 -1 0 ) . T his  
im p lies  th at th e  'n e c e s sa r ie s ' o f consumption are not 
a u to m a tica lly  c l a s s i f i e d  as b a s ic s .  For example, in  th e  
ca se  where each commodity was produced by a s in g le  p ro cess , 
th ey  would only be b a s ic  i f  they entered, d ir e c t ly  or 
in d ir e c t ly ,  as means o f production in to  the production  o f  
a l l  commodities other than through wage payments to  
lab ou r .
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p r o f it  would be z e r o .^ /

This i s  important to  the R icardian  system  in  a number o f  

w ays. I t  provides a r igorou s foundation  fo r  R icard o 's s t a t e 

ments on ta x a tio n . Given h is  o b je c tiv e  fu n ctio n  and 

assum ptions, Ricardo was correct to  recommend th e  ta x a tio n  o f  

lu x u r ie s  ra th er  than wage goods. Taxes on lu x u r ie s  reduce 

consumption ra th er  than accum ulation w h ile  a tax  on wage goods 

must reduce accum ulation v ia  a f a l l  in  th e  r a te  o f  p r o f i t .

More im portantly i t  shows th a t , in  g en era l, the ra te  o f p r o f it  

w i l l  not be fu n c t io n a lly  r e la te d  to  th e  s iz e  o f the aggregate  

c a p ita l  stock  as Smith^/ and lyfe-lthus^/ had m aintained. The 

c a p ita l  stock  in c lu d es n on -b asics and, th e r e fo r e , elem ents 

ir r e le v a n t to  th e determ ination  o f  th e  r a te  o f  p r o f i t .  As such 

an a ggregate , th e  c a p ita l  stock  can change in  m ^y ways without

1 / In  th e  case  where each commodity was produced by a s in g le  procès 
'an improvement . . . .  in  th e  method o f production o f a b a sic  
commodity . . .  would n e c e s sa r ily  change . . .  th e  r a te  o f  
p r o f i t s  and . . .  p r ic e s  o f a l l  com m odities, w hile  a s im ila r  
improvement in  th e  ca se  of a non-basic would . . .  (n o t) .

T his cannot be extended d ir e c t ly  to  a system o f m u ltip le  
products where both b a s ic s  and n on -b asics may be produced 
by th e  same p ro cess . We can, however, fin d  an eq u iva len t 
in  a ta x  (or subsidy) on th e  production o f a p a r ticu la r  
commodity . . .  (paid  in  k in d ).

A ta x  on a b a s ic  product then w i l l  a f f e c t  a l l  p r ic es  
and cause a f a l l  in  th e  r a te  o f p r o f it s  th a t corresponds 
to  a g iven  wage, w hile  i f  imposed on a non-basic i t  w i l l  
have no e f f e c t  beyond th e  p r ice  o f th e taxed commodity and 
th o se  o f such other n on -b asics as may be lin k ed  w ith  i t .
T his i s  obvious i f  we consider th at th e  transformed system  
o f  b a sic  eq u ation s, which by i t s e l f  determ ines th e  r a te  o f 
p r o f i t s  and th e  p r ic e s  o f b asic  com m odities, cannot be 
a ffe c te d  by changes in  th e  quan tity  or p r ice  o f  n on -b asics  
which are not part o f th e  svstem .' S ra ffa  (1960), pp. 54-55. 
See, however, s e c t io n  ( v i i i ;  below .

2 / Smith (1 776), pp. 98 and 375.
3 /  See chapter I I I ,  s e c t io n  ( i v ) .
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a f f e c t in g  th e  ra te  o f p r o f i t .  I t  a ls o  shows th a t w ith in  

R ica rd o 's  system i t  i s  d im inish ing re tu rn s in  wage goods 

a lo n e  which are o f s ig n if ic a n c e , not d im in ish ing  retu rn s  

in  g e n e r a l.

Again we see th e S ra ffa  system  provid ing support fo r  

R icard o 's in s ig h t s .  However, as in  th e  p rev ious s e c t io n ,

S r a f fa 's  support i s  much l e s s  strong when th e  f u l l  model i s  

co n sid ered . The d is t in c t io n  between th e  two typ es o f  commodity 

i s  c le a r  fo r  any g iven  se t  o f  production p ro ce sse s . I f ,  how

ever , th ere  i s  a change in  production p r o ce sse s , th e compo

s i t i o n  o f each c la s s  can change; commodities th a t were 

p rev io u sly  b a sic  or wage goods can become non-basic or lu x u r ie s .  

Thus, i f  d im in ish ing  returns in  a g r ic u ltu re  in v o lv e s  the  

u t i l i s a t i o n  of new in p u ts, p rev io u sly  employed only in  luxury  

u s e s , th e se  inputs n e c e s sa r ily  become wage goods. I t  fo llo w s  

th a t a system  of ta x e s  designed to  a id  accum ulation may f a i l  

to  do so a f te r  a te c h n ic a l change, and production p rocesses  

p rev io u sly  ir r e le v a n t  to  th e  determ ination  of th e  r a te  o f  p r o f it  

now become r e le v a n t .

( iv )  R icardo's G en era lisa tion ; The Role o f a Theory o f  Value

Ricardo sought to  g e n er a lise  h is  a n a ly s is  through the  

development of a theory  o f v a lu e . No doubt t h i s  approach 

seemed to  him to  be a necessary  one. The ra te  o f p r o f it  in  any 

se c to r  w i l l  appear as a r a t io  of v a lu e s . Moreover, i t  was to  

th e  movement o f p r ic e s , fo llo w in g  a changé in  th e  numeraire wage, 

th a t Malthus appealed in  an attempt to  counter R icard o 's a n a ly s is .  

I t  i s ,  th e re fo re , p e r fe c t ly  understandable fo r  Ricardo to  have 

sought a g e n e r a lisa t io n  through a theory o f va lu e  in  th e  way 

th a t he d id .
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We have, however, a lready seen in  s e c t io n  ( i i )  th a t th e  

typ e o f va lu e  theory he developed was unnecessary. Provided  

th a t th e  p r in c ip le s  o f  p r ic e  uniform ity and eq u a lity  w ith co st  

o f  production are accep ted , the standard commodity co n stru ctio n  

can be employed to  determ ine th e r a te  o f p r o f it  and r e v e a l i t s  

in v er se  r e la t io n  w ith  th e  wage q u ite  independently o f  the  

movement o f p r ic e s .  I t  i s ,  o f cou rse, a ls o  tru e  th a t the  

d ev ice  o f  th e  standard commodity i s  o f  lim ite d  u se fu ln e ss  to  

Ricardo g iven  h is  assum ption o f th e  su b s is ten ce  wage and th e  

h is t o r ic a l  nature o f h is  model. However, i t  i s  easy to  show 

th a t th e  key p o in t remains : R icard o's ovm endeavours in  va lu e  

theory  were an unnecessary d etou r.

Assuming th a t each commodity _ is produced by a separate  

p ro ce ss , th a t p r ic e s  are uniform and equal to  c o s ts  o f production, 

then  th e  ra te  o f p r o f it  i s  n e c e s s a r ily  in v e r se ly  r e la te d  to  

th e  numeraire ivage. T his i s  tru e  fo r  any num eraire. ' . . .  I f  

th e  wage i s  cut in  terms o f  any commodity . . .  th e  r a te  o f  

p r o f i t s  w i l l  r i s e ;  and v ic e  versa  fo r  an in crea se  in  th e wage.

I t  a lso  fo llo w s  th a t i f  th e  wage i s  cut in  term s o f one 

commodity i t  i s  thereby cut in  terms o f a l l ;  and s im ila r ly  fo r  

an in c r e a se . The d ir e c t io n  o f th e  change i s  th e  same in
1 /r e la t io n  to  a l l  commodities however d if fe r e n t  may be the e x t e n t ' /  

Indeed, th ere  i s  an even more fundamental c r it ic is m  im plied  

by S r a ffa 's  a n a ly s is .  Ricardo need not have even considered  

th e  r e la t io n s h ip  between th e  numeraire wage and the ra te  of  

p r o f it  to  e s ta b lis h  h is  c e n tr a l th e s is  concerning th e  trend o f  

th e  r a te  o f p r o f i t .  D im inishing re tu rn s, or more g en e r a lly ,

1 / S raffa  (1960), p. 40 . See a ls o  P a s in e t t i  (1977«), PP« 87-89 . 
T his r e s u lt  i s  u n affected  by the method o f wage payment, 
whether advanced or paid ex p o st.
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a r i s e  in  any input c o e f f ic ie n t ,  w i l l  n e c e s s a r ily  reduce the  

r a te  o f p r o f i t ,  g iven  th e  su b s is ten ce  r e a l  wage, providing  

each commodity i s  produced by a s in g le  p ro cess .

S ince n on -b asics are not re lev a n t to  th e  determ ination  of  

th e  ra te  o f p r o f i t ,  they can be ignored and a t te n t io n  confined  

to  th e  s e t  o f b a s ic s .  The input m atrix o f  such a s e t  i s  square, 

n on-negative and indecom posable. There have been important 

theorems e s ta b lish ed  about such m atrices and th e  u t i l i s a t io n  

o f  th e se  g iv e s  th e  d esired  r e s u l t .^ /

The sim p lest of th e  S raffa  surplus system s i s  most r e le 

vant in  t h is  con n ection . The b a sic  p ro cesses  can be represented
2 /by th e  m atrix equation  '

Ap (1 + r) = p (3)

Labour in p u ts and su b s is ten ce  wage payments are not shown 

e x p l i c i t ly  but are included in  th e  elem ents o f  A. The 

r e c ip r o c a l o f th e  p r o f it  fa c to r  i s  th e  dominant eigenvalue o f  

m atrix A .^ / The dominant eigenvalue i s  a continuous in crea sin g  

fu n ctio n  o f every element o f A. Consequently th e  r a te  o f

1 / S raffa  does not in d ic a te  th e  m athem atical b a s is  on which h is  
work r e s t s .  However, i t  seems c e r ta in  th a t th e  r e s u lt s  o f  
Part 1 were e s ta b lish ed  on th e  b a s is  o f  such theorem s.
See Newman (1962), P a s in e t t i  ( 1977%) and Tucci (1 9 7 6 ).

2 /  See Chapter I I ,  s e c t io n  ( i v ) .
3 /  Equation (3) im p lies [a. -  A IJ p=0 where A = l / l  + r .  A 

n ecessary  con d ition  fo r  t h i s  to  have n o n - tr iv ia l  so lu t io n s  
fo r  p i s  th a t th e determ inant |A - A11 =0. I f  A i s  k x k 
in  dim ension then t h i s  c h a r a c te r is t ic  equation i s  a 
polynom ial of th e  kth degree in  A .  To each so lu t io n  fo r  A 
th ere  corresponds an e igen vector  p . Economic v ia b i l i t y  o f  
th e system  req u ires th a t th e  dominant X be le s s  than 1 to  
which corresponds an r>  0 . This e igen va lu e a lone can be 
a sso c ia te d  w ith norm alised a l l - p o s i t i v e  p . See Newman (1962), 
P a s in e t t i  (19770, pp. 76-78 and 267-276, and Debreu and 
H erste in  (1 9 5 3 ).
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p r o f it  i s  a continuous decreasing  fu n ctio n  o f every element 

o f  A. T herefore, d ecreasing p ro d u c tiv ity  in  th e  production o f  

any b a sic  i s  n e c e s s a r ily  a sso c ia te d  w ith  a d e c lin in g  ra te  of  

p r o f i t .  I t  fo llo w s  from th is  th a t not only did Ricardo not 

need a theory  o f va lu e  in  th e sen se  in  which he developed such 

a th e o ry y but he a ls o  did not need to  concern h im se lf  w ith th e  

r e la t io n  between th e  numeraire wage and r a te  o f  p r o f i t .

T his r e s u lt  con tin u es to  hold i f  th ere  i s  jo in t  production . 

However, in  t h i s  case d im in ish ing returns may not be a sso c ia ted  

w ith  a d e c lin e  in  th e  r a te  of p r o f i t ,  assuming a f ix e d  sub

s is te n c e  wage. R icard o 's con clu sion , th e r e fo r e , i s  not g en era lly  

v a l id •

Consider th e  system

Ap (1 + r )  + fw = Bp (3 )^ /

and assume th a t d im in ish ing retu rn s occur. We can, th e r e fo r e ,

rew r ite  equation  (3 ) as

A ^ + k j p (1 + r ) + fw = B [ l  + k] p (4)

where k i s  a d iagonal m atrix w ith elem ents kj along th e  p r in c ip a l

d ia g o n a l, a l l  o f  which are n o n -p o s itiv e  and l e s s  than unity  in  

a b so lu te  v a lu e . These elem ents kj thus r e f l e c t  a d ec lin in g  

p ro d u c tiv ity  o f  labour in  transform ing in p u ts in to  ou tp uts.

1 / At one point Ricardo indeed seems to  have p erceived  t h is
in t u i t iv e ly .  For example, he wrote to  McCulloch in  June 1820, 
'A fter a l l ,  th e great q u estion s of r e n t , wages and p r o f it s  
must be exp lained  by th e proportions in  which th e  whole o f  
th e  produce i s  d iv id ed  between la n d lo rd s, c a p i t a l i s t s  and 
lab ou rers, and which are not e s s e n t ia l ly  connected w ith th e  
d o ctr in e  of v a lu e ' .  (Works V III ) , p . 194.

2 /  But, u n lik e  th e  case where each commodity i s  produced by a 
separate p ro cess , when th ere  i s  jo in t  production an in crease  
in  th e  numeraire v/age can be a sso c ia ted  w ith  an in crease  in  
th e  r a te  o f p r o f i t .  However, i f  the standard commodity i s  
used as numeraire th e  wage and ra te  o f  p r o f it  are always 
in v e r se ly  r e la te d . See S ra ffa  ( i9 6 0 ) , pp. 60-61.

3 /  See Chapter I I ,  s e c t io n  ( i v ) .



Equation (4) can be rew ritten  as  

p = [ I  + k] -  A(i:-r)] fw (5)

Assume, w ithout lo s s  o f  g e n e r a lity , th a t p r ic e s  are measured 

in  labour-commanded u n its  so th at w = 1 and that labour i s  

measured such th a t th e  t o t a l  labour u t i l i s e d  i s  alw ays 1•

A lso , d e fin e  w* as th e  row v ecto r  rep resen tin g  th e  f ix e d  r e a l  

wage bundle of commodities consumed by w orkers. Consequently  

w*p = 1 and ( 5 ) becomes

1 = w* f l  + k ] [B -  A (1 + r )]  f  

D im inishing retu rn s imply th a t th e  kj become la r g er  in  a b so lu te

v a lu e . T herefore, th e  elem ents o f  [ l  + kQ become sm aller and

th e  elem ents o f ( l  + k] become la r g e r . This w i l l  always 

r e s u lt  in" a d e c lin e  in  r  only i f  [B -  A (1 + r)J *”̂ f i s  an 

in crea sin g  v ec to r  fu n ctio n  o f r .  But t h is  cannot be assured  

u n less B = I ,  which im p lies  th e  absence o f jo in t  p ro d u ctio n .^ / 

I t  fo llo w s th a t in  a system  in v o lv in g  jo in t  production i t  i s  

p o ss ib le  fo r  d im inish ing retu rn s to  be a sso c ia te d  w ith  an in 

crease in  th e  r a te  o f p r o f i t .

(v) R icard o 's G en era lisa tion : The Labour Theory of Value

Although Ricardo had no a n a ly t ic a l  need fo r  a theory o f  

v a lu e  as he p erceived  i t ,  n e v e r th e le s s , i t  i s  important fo r  an 

o v e r a ll  ev a lu a tio n  o f h is  theory o f p r o f it  to  con sid er  th e  

va lu e  theory he did d evelop . A fter  a l l ,  r e s u lt s  may be 

e s ta b lish e d  by more than one method. In t h i s  s e c t io n  we d ea l  

w ith R icardo's statem ent o f th e  labour theory o f v a lu e , in  th e  

next w ith th e  ' curious e f f e c t '  and in  th e  fo llo w in g  se c t io n  

w ith  'in v a r ia b le  stan d ard '.

1 /See P a s in e t t i  (1977a), pp. 267-276 and Steedman (1977),
pp. 175-178.
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P e c u lia r ly  enough, Ricardo never d efined  th e  procedure 

fo r  computing embodied labour magnitudes and took i t  as s e lf^  

ev ident th a t they  could  be c a lc u la te d . S ra ffa  p rov id es two 

a lt e r n a t iv e  methods, th a t o f red u ction  and th a t o f  sub

sy stem s,^ / th e  la t t e r  being th e  more g e n e r a l. Moreover, 

s in c e  th e method o f  sub-system s i s  not precluded by th e  e x i s t 

ence o f f ix e d  c a p ita l  and jo in t  production , h is  a n a ly s is  shows

th a t th e  labour theory i s  not rendered in a p p lica b le  by th ese
2 /com p lication s per s e .  ' Although th e se  methods are s a t is fa c to r y  

th ere  i s  a th ir d  procedure fo r  computing v a lu e s . Given a 

system  represented  by th e  equation  

Ap (1 + r ) + fw = Bp 

embodied labour magnitudes can be derived  from th e  equation  

Av* + f  = Bv*

where v* rep resen ts  th e  column v ecto r  o f labour v a lu e s .

Obviously

V * =  ( B - A ) " ^  f

S raffa  confirm s th e  a n a ly s is  o f Smith and Ricardo concern

ing th e  a p p l ic a b i l i t y  o f th e  labour theory o f v a lu e . Provided  

th e r a te  o f p r o f it  i s  zero , and a l l  commodities are  produced, 

equilibrium  p r ice  r a t io s  n e c e s sa r ily  equal r a t io s  o f  labour 

v a lu e s .^ /  A lso in  th e  case where each commodity i s  produced

1 / Or a v arian t o f th e  sub-system  approach. See S ra ffa  ( i9 6 0 ) ,  
pp. 56-58, 68-69*

2 /  The d i f f i c u l t i e s  which th e  red u ction  procedure meets w ith in  
jo in t  production systems i s  seen by Blaug to  be a major 
c r it ic is m  o f th e  labour theory o f v a lu e . Blaug (1978), p . 145* 
T his i s  not th e c a se . Labour v a lu es  need to  be defined  but 
th ere  i s  no requirement th a t they have to  be computed by 
means o f red u ction  to  dated labour.

3 /  S ra ffa  ( i9 6 0 ) ,  pp. 12, 56-58, 68-69* See a ls o  P a s in e t t i  
(19770, PP* 7 4 -7 6  and below p .g 5 .
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by a s in g le  p rocess and a l l  production p ro cesses  have th e  same 

s tru ctu re  regarding input proportions then  th e  labour theory  

o f  va lu e  i s  v a lid  even w ith  a p o s it iv e  r a te  o f  p r o f i t . M o r e  

im portan tly , however, S r a f fa 's  a n a ly s is  shows th a t R icardo's  

f a i t h  in  th e  labour theory being approxim ately v a lid  when th ese  

co n d itio n s are not f u l f i l l e d  was m isp laced . There are ca ses  

where th ere  can be no degree o f approxim ation because embodied 

labour magnitudes are indeterm inate, zero or n eg a tiv e  w hile  

p r ic e s  are p o s i t iv e .

Labour v a lu es  w i l l  be indeterm inate when th e  m atrix [B-AJ 

i s  s in g u la r . For example, con sid er a system  composed o f th e  

fo llo w in g  production p rocesses:

Inputs Outputs
Commodity Commodity Labour Commodity Commodity 

1 2  1 2
P rocess 1 4  0 1 5 1

P rocess 2 0 6 1 2 8

In attem pting to  compute labour v a lu es  we end w ith  two 

in c o n s is te n t  equations

1 = v ^ *  + Vg*

1 = 2v^* 4- 2Vg*

However, t h i s  system i s  capable o f  rep resen tin g  an eq u ilib rium . 

Assuming th at commodity 1 i s  th e numeraire and th a t the r e a l  

wage i s  one u n it o f commodity 2 , paid in  a rr e a r s , we fin d  th a t  

p̂  ” 1, P2 “ 4 and r  ~ 25Ŝ *

Even i f  |B-A] i s  n o n -sin g u la r , so th a t labour v a lu es  are  

determ inate, th ere  i s  no assurance th a t they  w i l l  be p o s it iv e .  

For example, con sid er the fo llo w in g  system:

1/  S ra ffa  (I9 6 0 ), p . 13 and P a s in e t t i  (19770, p . 92. However, 
see s e c t io n  (v i)  regarding R icardo's n o tio n  o f equal 
'c o n s t itu t io n s  of c a p i t a l ' .
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Input s Outputs
Commodity Commodity Labour Commodity Commodity 

1 1 1 2
P ro cess 1 4  0 1 5 1

P rocess 2 0 16 1 2 20

Computation o f  labour v a lu es shows th a t v^* = 1-J- and Vg* = - t 

However, t h i s  system  i s  capable o f  rep resen tin g  an eq u ilib rium . 

Assuming th a t commodity 1 i s  th e  numeraire and th a t th e  r e a l  

wage i s  one u n it o f  commodity 2, paid in  a rrea rs , we fin d  th at

Pi = 1, pg = 2 and r  = 250».

In th e  system

Inputs Outputs
Commodity Commodity Labour Commodity Commodity 

1 2 1 2
P rocess 1* 4 0 1 5 1

P rocess 2 0  12 1 2 13

computation o f labour v a lu es  shows vy* = 0 and V2* = 1 where,

w ith  th e  same wage and numeraire as above, p̂  = 1 ,P2 = 2 /3

and r  =

Ricardo took th e determ inate and p o s it iv e  nature o f labour 

v a lu es  as s e l f  ev id en t. These examples in d ic a te  th a t he should  

not have done so . They a ls o  in d ic a te  th a t th e  labour theory  

o f  v a lu e  . cannot, in  g en era l, be regarded as an approxim ately  

v a lid  theory .

This point i s  a ls o  o f  some re lev a n ce  in  a s s e s s in g  Marx's
2 /theory  o f e x p lo ita t io n  ' and i t  i s  p ertin en t to  enquire in to  

th e  economics th at l i e s  behind the a lg eb ra . F ir s t ly ,  note that  

w ith  th e u t i l i s a t io n  o f p o s it iv e  d ir e c t  labour in p u ts in  a l l  

p ro ce sse s , the labour va lu e  o f aggregate net output must be 

p o s it iv e ,  fo r  i t  i s  equal to  th e  t o t a l  o f  t h i s  d ir e c t  labour.

1/  S ra ffa  does not e x p l i c i t ly  c a l l  a t te n t io n  to  th e f i r s t  and 
th ir d  p o s s ib i l i t y  although he does to  th e  second. Morishima 
( 1973 ) and Steedman (1975) seem to  have been th e  f i r s t  to  
s p e l l  out the s ig n if ic a n c e  o f n eg a tiv e  labour v a lu es  in  the  
context o f an ev a lu a tio n  o f  Marx.

2 /  See Chapter (VI)
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In th e  ca ses where labour v a lu es  are determ in ate, t h i s  means 

th a t a t le a s t  one commodity must have a p o s it iv e  labour v a lu e . 

However, i t  may not be p o ss ib le  in  th e  fa ce  o f jo in t  product

ion  to  a l lo c a te  the labour va lu e  o f n a tio n a l income between 

i t s  component p a r ts . T his i s  th e  s itu a t io n  in  th e  f i r s t  

example above, because both p ro cesses  produce net outputs in  

th e  same p rop ortion s. A n ecessary  co n d itio n  fo r  th e  c a lc u l

a t io n  o f  in d iv id u a l labour v a lu e s  i s  th a t th e  p rocesses  

produce net outputs in  d if fe r e n t  p rop ortion s.

T h is co n d itio n  h o ld s in  th e second example. But in  t h is  

case p rocess 2 i s  more p h y s ic a lly  productive w ith  regard to  

both net ou tp u ts. Consequently one can tr a n s fe r  labour from 

P rocess i  to  P rocess 2 and get more o f both commodities in  net 

o u tp u ts . However, th e se  g rea ter  net outputs must absorb, or 

embody, no more labour than th at saved by reducing th e  

op eration  o f th e  le a s t  productive p ro ce ss . This i s  only p oss

ib le  i f  one commodity has a n eg a tiv e  labour v a lu e .

In th e  th ir d  example, we have a s itu a t io n  where Process 2 

i s  more p h y s ic a lly  productive w ith  regard to  th e  net output o f  

commodity 1 and has the same p ro d u c tiv ity  in  th e  production o f  

commodity 2 . By th e  same argument i t  fo llo w s  th a t commodity 1 

must have a zero lab oui' v a lu e . T ransferring  labour from 

process 1 to  process 2 r e s u l t s  in  the same labour va lu e o f  

n a tio n a l income and the same p h y s ica l com position , except th at  

more o f  commodity 1 i s  produced. T his im p lie s  a zero labour 

value fo r  commodity 1 .

I t  fo llo w s  th a t a l l  labour v a lu es  w i l l  be determ inate and 

p o s it iv e  only when net outputs are produced in  d if fe r e n t  

proportions by th e  d if fe r e n t  p ro cesses  and when no process 

dominates in  p r o d u c tiv ity . Such co n d itio n s  are not required  

to  hold fo r  an equilibrium  to  e x i s t .
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I t  was s ta ted  e a r l ie r  th a t S r a ffa 's  a n a ly s is  supports 

R icard o's p ro p o sit io n  th at th e  labour theory h o lds when the  

r a te  o f p r o f it  i s  equal to  zero . The above examples might 

seem to  ca st doubt on the v a l id i t y  o f t h is  p r o p o s it io n . But, 

in  f a c t ,  th e  examples do not undermine th e  p r o p o s it io n . They 

in d ic a te  only th a t th e  p ro p o sitio n  should properly  be prefaced  

w ith  an assum ption: namely, th a t commodity labour v a lu es  can

be c a lc u la te d . N egative or zero labour v a lu es  would not be 

re lev a n t in  such a case  fo r  th e  le a s t  productive process would 

not be u t i l i s e d .  Operating only the more productive process  

would, o f  cou rse, mean that labour v a lu es became in d eterm in ate .^ / 

A ll  th e se  ca ses  in v o lv e  jo in t  production -  a phenomenon 

which Ricardo did not tr e a t  a n a ly t ic a l ly .  However, th e  

c r it ic is m  i s  v a lid ;  jo in t  production cannot le g it im a te ly  be 

considered  a com plicating d e t a i l  o f  lim ite d  em p irica l or theor

e t i c a l  re lev a n ce . As has been noted above, a proper treatm ent
2 /o f f ix e d  c a p ita l  req u ires  the jo in t  production framework. ' 

N everth e less th e  main th ru st o f  th e  argument a g a in st Ricardo  

i s  unaffected  i f  a t te n t io n  i s  confined  to  system s in v o lv in g  

no jo in t  production . Take th e  S ra ffa  system  represented  by 

th e  equation

Ap (1 + r) + fw = p

1 / T his example in d ic a te s  th a t when th ere  i s  jo in t  production  
th ere  i s  n e c e s sa r ily  a ch o ice  o f technique problem fo r  
agen ts to  s o lv e . Systems in v o lv in g  jo in t  production which 
maximize the wage a t a g iven  r a te  o f  p r o f it  may n o t, 
th e r e fo r e , be operated at another ra te  o f p r o f it  even i f  
th ere are no other p rocesses a v a ila b le . In other words, 
some p ro cesses  may be je t t is o n e d  and rep laced  by no o th er . 
S ra ffa  im p l ic i t ly  reco g n izes  t h i s  (p . 59) but does not 
examine i t  because i t  i s  not com patible w ith  the assum ption  
concerning d eterm ination .

2 / See above. Chapter I I ,  s e c t io n  ( i v ) .
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H ere  l a b o u r  v a l u e s  a r e  d e t e r m i n a t e  and p o s i t i v e 1/ 2/ b u t

th ere  i s  no assurance that labour values w i l l  provide an 

approximation to  equilibrium  p r ic e s . S ra ffa ’s ’reduction  to  

dated labour’ i s  the c lea re st  way o f understanding t h i s .  Indeed 

S raffa  provides an example which, w hile not used by him for  

t h i s  purpose, does make the point con vin cin g ly . ’ . . .  We may 

suppose two products which d if fe r  in  three o f th e ir  labour 

terms . . .  w hile being id e n t ic a l in  a l l  o th ers. One of th ese , 

’a ’ , has an excess of 20 u n its  of labour applied  8 years b efore, 

whereas the excess o f the other, b, c o n s is ts  of 19 u n its  

employed in  the current year and 1 unit bestowed 25 years 

e a r lie r  . . .  The d iffe r en ce s  between the standard p rices  at 

various r a te s  of p r o f it s ,  namely

p  ̂ -  p^ = 20 w (1 + r)® -  19w + w( 1 + r)^5 

i s  represented in  ...........  (the figu re  below)

♦  8 -

♦ 6 -

♦ 4 -

♦  2 -

10%
RA T E  O F  P R O F I T S  ( n

20*.

- 8 -

where w = 1 -  r / . 2 5

1 /  F o rm a l ly  t h e  sys tem  r e p r e s e n t e d  i n  e q u a t i o n  (4)  can  g e n e r a t e  
n e g a t i v e  l a b o u r  v a l u e s .  However,  t h i s  would o c c u r  o n ly  when 
t h e  sys tem  was n o t  e c o n o m ic a l ly  v i a b l e .  Labour v a l u e s  a r e  
p o s i t i v e  i f  t h e  sys tem  i s  v i a b l e  and a t  l e a s t  one b a s i c  
u t i l i s e s  d i r e c t  l a b o u r  i n  i t s  p r o d u c t i o n .

2 /  The f o l l o w i n g  d i s c u s s i o n  i s  u n a f f e c t e d  by t h e  t r e a t m e n t  o f  
wage paym en ts .

3 /  Sraffa ( i9 6 0 ) ,  pp. 37-38.
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We see im m ediately th a t *a* and *b* have th e same labour v a lu es  

but th e p r ice  of *a* r e la t iv e  to  th at o f *b* changes w ith  

d if fe r e n t  r a te s  o f  p r o f i t .  The example, th e r e fo r e , in d ic a te s  

th a t th e degree o f approximation provided by embodied labour  

c o e f f ic ie n t s  depends on th e  r a te  o f p r o f it  and th e  im p lic it  

tim e stru ctu re  o f  th e  labour inputs in  each process o f  

production .

In th e  above c a se , labour v a lu es  have been regarded as

independent o f  equ ilibrium  p r ic e s  and th e ra te  o f p r o f i t .

However, t h i s  r e f l e c t s  a very s p e c ia l  ca se  which a r is e s  when
2 /th ere  i s  no ch o ice  as t o  which p ro cesses  to  u se . ' The e x i s t 

ence o f  a lte r n a t iv e  te c h n ic a lly  e ffic ien t p ro cesses  makes i t  

im p ossib le  to  determ ine the labour v a lu es  o f commodities p r ior  

to  th e  determ ination  o f the ra te  o f  p r o f i t .  The p rocesses  

which are operated w i l l  change as th e  r a te  o f p r o f it  changes. 

T his means th a t th e  te c h n o lo g ic a l data  from which labour v a lu es  

are c a lcu la te d  w i l l  change as the r a te  o f  p r o f it  changes. 

C onsequently, any theory which seeks to  determ ine th e  r a te  o f  

p r o f it  on th e  b a s is  o f labour v a lu es  i s  c ir c u la r . 'The d e ter 

m ination o f th e p r o f it  r a te  i s  . . .  lo g ic a l ly  p rior  to  any 

determ ination  of va lu e magnitudes -  i t  i s  hardly su rp r is in g , 

th en , that th e la t t e r  have nothing to  co n tr ib u te  to  the
■5/form er*. '

1 / The production p rocesses and r a te s  o f p r o f it  operating  in
R icardo's tim e could con ceivab ly  have been such as to  p rovid e, 
at w orst, a 93% labour theory o f v a lu e . See S t ig le r  (1 9 5 8 ). 
But whether t h is  was, or was n o t, so Ricardo could hot 
p o ss ib ly  have known. He sim ply did  not have th e  in form ation  
a v a ila b le  from which to  make a c a lc u la t io n . Moreover, th e  
h y p o th e tica l c a lc u la t io n s  which he did make are s ig n i
f ic a n t ly  flaw ed . See below, s e c t io n  ( v i ) .

2/  I t  has a lready been noted above th a t system s made up o f  jo in t  
production p ro cesses  n e c e s sa r ily  in v o lv e  ch o ices  regarding  
which tech n iqu es w i l l  be operated .

3 / Steedman (1977), p. 65. See a ls o  Morishima (1 9 7 3 ), p p .189-90  
and Howard and King (1975), pp. 157-60.
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( v i )  R icardo's G en era lisa tion : The Curious E ffec t

Ricardo m aintained th a t , g iven  an in crea se  in  th e  numeraire 

wage and a corresponding d e c lin e  in  th e r a te  o f p r o f i t ,  r e la t 

iv e  p r ice  movements could  be pred icted  on th e  b a s is  o f  

•c o n s t itu t io n s  o f c a p ita l '  . Taking as numeraire a commodity 

w ith an average c o n s t itu t io n , he b e liev ed  an in crea se  in  th e  

numeraire wage would lead  to  a decrease in  the p r ice  of 

commodities w ith above-average c o n s t itu t io n s  and an in crea se  

in  p r ic e  fo r  th ose w ith  below -average c o n s t itu t io n s . The 

r a t io n a le  fo r  th is  i s  c le a r .  An in crea se  in  th e  numeraire wage 

and a corresponding d e c lin e  in  the r a te  o f  p r o f i t ,  would, in  

the absence o f any p r ice  changes, lead  to  th e  c a p ita l- in te n s iv e  

commodities y ie ld in g  a 'su rp lu s' and la b o u r -in ten s iv e  

commodities a d e f i c i t .  The c o s t  o f  production o f c a p ita l-  

in te n s iv e  commodities would d e c lin e  more through a f a l l  in  th e  

ra te  of p r o f it  than they  would r i s e  through an in crea se  in  th e  

wage. In  c o n tr a s t , th e  la b o u r -in ten s iv e  commodities would 

experience a g rea ter  r i s e  in  c o s t s  due to  a r i s e  in  wages than  

would be compensated fo r  by a f a l l  in  p r o f it  c o s t s .  Consequen

t l y ,  to  e s ta b lis h  a uniform r a te  o f p r o f it  th ere  would have to  

be p r ice  changes.

S r a ffa 's  a n a ly s is  i s  d ir e c t ly  re levan t to  a sse ss in g  th e  

adequacy o f th e se  p r o p o s it io n s . I t  shows, in  th e  case where 

each commodity i s  produced by a s in g le  p ro cess , th a t Ricardo 

was on th e  r ig h t track  in  lo c a tin g  th e  source o f p r ice  changes 

in  unequal c o n s t itu t io n s  o f c a p it a l .

'The key to  th e movement o f r e la t iv e  p r ic e s  consequent 

upon a change in  the wage l i e s  in  th e  in e q u a lity  of the pro

p ortion s in  which labour and means o f production are employed 

in  th e  variou s in d u s tr ie s .
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I t  i s  c lea r  th a t i f  th e  proportion  were th e same in  a l l  

in d u s tr ie s  no p r ice  changes could ensue, however great vjas th e  

d iv e r s i t y  o f th e  commodity com position o f th e  means o f  pro

d u ctio n  in  d if fe r e n t  in d u s tr ie s . For in  each in d u stry  an 

equal deduction  from th e  wage would y ie ld  ju st  a s much as was 

requ ired  fo r  paying th e  p r o f it s  on th e  means o f production  at 

a uniform r a te  w ithout need to  d istu rb  e x is t in g  p r ic e s .

For th e  same reason i t  i s  im possib le  fo r  p r ic e s  to  remain 

unchanged when th ere  i s  in e q u a lity  of "proportions'* . . .

However complex th e  p a ttern s o f p r ic e -v a r ia t io n s  a r is in g  

from a change in  d is tr ib u t io n , t h e ir  net r e s u l t ,  and th e ir  

com plete j u s t i f i c a t io n ,  remains th e  sim ple one o f  red ress in g  

th e  balance in  each in d u stry . They f u l ly  ach ieve  th a t o b je c t , 

but i t  could not be achieved w ith  anything l e s s ' .^ ^

However, th e  r e la t io n s h ip  between th e  numeraire wage and

p r ic e s  i s  much more complex than th a t considered  by R icardo.

In  g en era l th ere  i s  no sim ple r u le  of th e  R icardian  type by

which th e se  changes may be p red ic ted . T h is i s  tru e  even when
2 /each commodity i s  produced by a s in g le  p ro cess . ' S ra ffa  i s

q u ite  e x p l ic i t  as to  why t h i s  i s  th e  c a s e . ' . . .  The r e la t iv e

p r ice  movements o f  two products come to  depend, not only on

th e  "proportions" o f labour to  means o f  production by which

they  are r e s p e c t iv e ly  produced, but a ls o  on th e  "proportions"

by which th o se  means have them selves been produced, and a ls o

on th e  "proportions" by which th e means o f production o f

th o se  means o f production  have been produced, and so on.

The r e s u lt  i s  th a t th e  r e la t iv e  p r ice  o f two products may

move, w ith  th e  f a l l  o f wages, in  th e  o p p o site  d ir e c t io n  to

what we might have expected on th e  b a s is  o f  th e ir  r e sp e c t iv e

"proportions"; b e s id e s , th e p r ic e s  o f t h e ir  r e sp e c t iv e  means

of production may move in  such a way as t o  rev erse  th e  order 
1 / S ra ffa  ( I960) ,  pp. 12-15.
2 / P a s in e t t i  (1977<0, pp. 82-84,136 & 142, and Schefold  (1976a).
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of th e  two products as to  h igher or lower proportions .

This passage in d ic a te s  R icard o's m istake. He does not 

properly  a llow  fo r  th e  rev a lu a tio n s  o f  th e  means o f  production  

which w i l l  in  g en era l occur when th ere  i s  a change in  th e  

numeraire wage. T y p ica lly  he works out th e  e f f e c t  on p r ic e s  

assuming th a t the va lu e of th e  means o f production  in  each l in e  

o f a c t iv i t y  remains u n c h a n g e d . I t  a ls o  in d ic a te s  th a t  

R icard o 's c a lc u la t io n  o f  th e  change in  th e  ra te  o f  p r o f it  which 

r e s u l t s  from a change in  th e  numeraire wage i s  bound to  be in 

c o r r e c t . C onsequently, not only did Ricardo f a i l  to  r e a l i s e  

th a t a v a lu e  th eory , as he thought o f i t ,  was ir r e le v a n t  to  

h is  problem, but in  develop ing  h is  v a lu e  theory  he proposed  

r e la t io n s  which were in c o n s is te n t  w ith  th e  form ulation  o f th e  

correct s o lu t io n .

T his i s  th e  b asic  flaw  of R icardo's procedure, but th ere  

i s  a lso  an oth er . Even i f  Ricardo had allow ed fo r  re v a lu a tio n s , 

th e  c a te g o r ie s  in  terms o f which he worked were such th a t they  

would not have been c o r r e c t ly  c a lc u la te d . R icardo worked in  

term s of- c a p ita l  aggregates; in  p a r t ic u la r , in  terms o f 'fixed*  

and 'c ir c u la tin g *  c a p it a l .  These are not a rb itra ry  categor

i e s ,  as they  are d efined  by d if fe r e n t  speeds o f  turnover or 

d u r a b il ity . However, to  develop a lo g ic a l ly  sound theory of 

th e  ra te  o f p r o f i t ,  no u t i l i s a t io n  o f such c a p it a l  aggregates  

w i l l  s u f f ic e ,  except in  s p e c ia l  c a s e s . Two commodities which 

are means of production in  th e  production o f some th ird  

commodity may have th e same degree o f d u r a b ility  in  t h i s  

fu n c tio n . But t h e ir  own production co n d itio n s  may be very  

d if f e r e n t .  In such a ca se , as S r a f fa 's  red u ctio n  procedure 

makes c le a r , th e  rev a lu a tio n s  which occur, g iven  a change in  

d is tr ib u t io n , w i l l  be very d i f f e r e n t .  In sh o rt, knowing the

1 / S raffa  (1960) ,  p.  1*5.
2 / See, fo r  example, (Works I ) ,  pp. 35 and 57-58 .
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r o le  which commodities p lay  as means o f production i s  not 

s u f f ic ie n t  to  understand th e ir  p o s it io n  w ith in  th e  economic 

system  as a w hole, and i t  i s  t h is  which i s  required  to  formu

la t e  a sound theory o f c a p ita l  and p r o f i t .

( v i i )  R icard o's G en era lisa tion ; The In v a ria b le  Standard

In se c t io n  ( v i i )  o f the previous chapter i t  was shown how 

Ricardo sought to  g e n e r a lise  h is  theory o f p r o f it  in  a more 

s a t is fa c to r y  way than th a t a llow ed by th e  labour theory of  

va lu e  by means o f a concept o f an ' in v a r ia b le  standard o f v a lu e* . 

I t  was a ls o  poin ted  out th a t , although both th e  concept and 

th e  problems he sought to  d ea l w ith  using i t  were i l l  sp e c i

f i e d ,  n e v e r th e le s s , they could be g iven  a meaning w ith in  h is  

conceptual framework.

S r a ffa 's  own a n a ly s is  appears to  have a d ir e c t  re feren ce  

to  th e  ev a lu a tio n  o f  R icardo's endeavours in  t h i s  a rea . He 

r e fe r s  to  th e  standard commodity numeraire as an 'in v a r ia b le

standard o f v a l u e * . f o r m u l a t e s  i t s  co n stru ctio n  in
2 /R icardian  term s, ' and e x p l ic i t ly  r e la t e s  i t s  o r ig in  to  

R icard o 's a n a l y s i s . F u r t h e r m o r e ,  although S r a f fa 's  own

1 / S ra ffa  ( i 9 6 0 ) ,  p.  32.
2 / S ra ffa  ( i 9 6 0 ) ,  pp. 12-17.
3 / S ra ffa  ( i 960 ) ,  p.  94.
4 / The p ro p ertie s  o f S r a ffa 's  standard commodity numeraire 

do, however, r e s t  on a treatm ent o f wages d if fe r e n t  
from th a t of R icardo. S r a ffa 's  use i s  based on wages 
being paid from su rp lu s, ex p o s t .
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d a im s  as to  i t s  p ro p ertie s  are s p e c if ic  and lim ite d , o thers  

have been l e s s  r e s tr a in e d .^ /

There i s  but one property o f  'in v a r ia n ce ' th a t S r a ffa 's  

standard commodity p ro cesses  in  d is t in c t io n  from a l l  other  

com m odities. T his i s  th e  in varian ce o f i t s  p r ic e , measured 

in  any num eraire, in  r e la t io n  to  th e  va lu e o f i t s  means o f  

production when d is tr ib u t io n  changes. I t  has t h i s  property  

because i t s  means o f production are made up s o le ly  o f u n its  

o f i t s e l f .  O bviously no p r ice  can change in  r e la t io n  to  i t s e l f  

although such a commodity's p r ice  can change in  term s o f any 

o th e r . This property i s  unique to  th e  standard commodity and 

in  t h i s  sense i t  i s  m eaningful to  c a l l  i t  ' in v a r ia b le ' .

I t  p lays a u s e fu l r o le  w ith in  S r a f fa 's  framework.

D efin in g  i t  as numeraire means th a t th e  r a te  of p r o f it  i s  an 

in v er se  lin e a r  fu n ctio n  of the wage r a te .  Measuring in  any

1 / On t h i s  subject some modern econom ists have fo r g o tte n  reason  
a lto g e th e r . For example, Blaug m aintains th a t S raffa  
'p rov id es a f in a l  and d e f in i t iv e  so lu t io n  to  R icardo's old  
problem . . . ,  th a t i s ,  a standard fo r  measuring r e la t iv e  
output p r ic e s  th a t w i l l  lea v e  them in varian t to  changes in  
r e la t iv e  input p r ic e s , being s e n s i t iv e  only to  changes in  
th e  underlying tech n iqu es of production . . .  R e la tiv e  p r ic es  
measured in  . . .  ( the)  . . .  "standard commodity" do not 
change u n less  technology changes . . .  ' Blaug (1974) ,  p.  22; 
see a ls o ,  pp. 26, 30 and 38. T his i s  obvious nonsense. 
R e la tiv e  p r ic e s  are independent o f  num eraire. Measuring 
in  any standard w i l l  not change th e  r e la t io n  o f  one p rice  
to  another. C onsequently, i f  a d is t r ib u t io n a l  change a l t e r s  
r e la t iv e  p r ic e s  in  one numeraire i t  a l t e r s  them in  a l l  
num eraires. I f  they  do not change in  terms o f  one numeraire 
they  w i l l  not change in  terms o f any. However, B laug's  
statem ents have th e  m erit of sp ec ify in g  what i s  sup- .. 
posed to  be in v a r ia n t . Others have been much l e s s  fo r th 
coming. See,  fo r  example, Hemmings (1962) ,  p.  308,
Bose (1975) ,  p.  107, Bharadwaj (1963) ,  pp. 187-90,
Dobb (1973) ,  pp. 65-95, Meek ( 1973) , pp.  97-120,
Reder (1961 ) ,  pp.  688 and 691-2,  E atw ell ( 19756), p . 184 and 
S t ig le r  (1952) ,  pp. 189-90.



other numeraire does not lead  to  such a sim ple r e la t io n .  In  

th e  case of jo in t  production , th e ra te  o f p r o f it  may not even 

be a s in g le -v a lu e d  fu n ctio n  o f th e  wage and i t  can be th at as  

th e  ra te  o f p r o f it  r i s e s ,  so too  does the w age.^ / Even where 

each commodity i s  produced by a s in g le  p ro cess , so th a t the  

r a te  o f p r o f it  i s  an in v erse  monotonie fu n ctio n  o f  th e  ifage, 

t h is  r e la t io n  i s  l ik e ly  to  be extrem ely complex in  a many- 

commodity model i f  th e  numeraire i s  picked a r b it r a r i ly .  Use 

o f th e  standard commodity a s  numeraire th ere fo re  ensures that  

th e  r e la t io n s h ip  between d is t r ib u t io n a l  magnitudes i s  o f  a 

c e r ta in  regu lar type and moreover of a p a r t ic u la r ly  sim ple 

ty p e . S ince much o f S r a f fa 's  a n a ly s is  i s  concerned w ith  

p r e c is e ly  t h i s  r e la t io n s h ip  in  d iv e r se  ty p es o f economic 

system s, such a numeraire g r e a tly  s im p li f ie s  a n a ly s is .  I t  

g iv e s  unequivocal con clu sion s regarding th e  d ir e c t io n  and 

magnitude o f a change in  one d is t r ib u t io n a l v a r ia b le  consequ-
2 /ent on a change in  th e  o th er . '

S r a f fa 's  standard commodity can th e r e fo r e  stand as a 

co n stru ctio n  q u ite  independently o f  i t s  R icardian  o r ig in s  and 

th e  problems which concerned R icardo. However, as noted above, 

S ra ffa  does r e la te  t h i s  conception  to  Ricardo and many 

commentators have claimed th a t i t  so lv e s  R icard o's problem.

What p r e c is e ly  i s  the r e la t io n ?

I t  i s  confined  to  R icard o's second problem, as explained  

a b o v e , a n d  provides no lev era g e  on th e  o th e r s . Moreover, 

in  so lv in g  R icard o 's second problem i t  does so in  d iffe r e n t  

terms from h is  own. In p a r t ic u la r , no n o tio n  o f ab so lu te  

valu e i s  im p lied .

1/  S raffa  ( i 960 ) ,  pp. 61-2.  See Chapter X, s e c t io n  ( v ) .
2/  One con crete m anifestation , o f t h is  fu n ctio n  i s  the s im p li

f ic a t io n  or c la r it y  that i t  lend s to  th e  co n cep tu a lisa tio n  
o f the maximum ra te  of p r o f i t .

3 / Chapter I I I ,  s e c t io n  ( v i i ) .



a A
The 'so lu tio n *  i s  as f o l lo w s . Assuming th a t th e  numeraire 

i s  picked a r b it r a r i ly ,  p r ic e s  w i l l  a l t e r  w ith  a change in  

d is tr ib u t io n  i f ,  and only i f ,  they  d i f f e r  w ith  resp ect to  th e ir  

labour/m eans-of-preduction  r a t io s .  I f  th ere  were no d i f f e r 

en ces, th ere  would be no p r ice  ch an ges.^ / P r ices  change to  

era d ica te  ' d e f i c i t s '  and 's u r p lu s e s ' .  I f  they  did not change, 

th e  production  o f some commodities would be in  'd e f ic i t*  in  the  

sense th a t th e ir  p r ic e s  would be in s u f f ic ie n t  to  cover c o s ts  

of production , in clu d in g  wage and p r o f it  c o s ts  a t th e new r a te s .  

Other commodities would be in  su rp lu s. In th e  case where th e  

numeraire i s  a commodity other than th e  standard commodity 

t h is  fu n c tio n  of p r ice  changes can be s p l i t  in to  tw o. Hot 

only does th e  p r ic e  of a commodity have to  change so that i t s  

production , and th e production of other non-numeraire commod

i t i e s ,  in v o lv e s  n e ith er  d e f i c i t s  or su rp lu ses , but p r ic e s  

a lso  have to  change to  era d ica te  any d e f i c i t  or surplus in  

the production o f the num eraire. By d e f in i t io n  th e  numeraire 

has a p r ic e  o f u n ity  which i s  in varian t to  a d is tr ib u t io n a l  

change. ' Consequently, when a d is tr ib u t io n a l change occurs 

which lea d s  to  a surplus or d e f i c i t  in  th e  production o f th e  

numeraire commodity, balance can be resto red  only i f  th e p r ices  

of i t s  means o f production change a p p ro p r ia te ly . T his means 

th at i t s  surplus or d e f i c i t  era d ica tio n  r e l i e s  e n t ir e ly  on 

changes in  other p r ic e s .

This in d ic a te s  the uniqueness of th e standard commodity.

I f  th e standard commodity i s  th e  num eraire, t h is  second 

fu n ctio n  o f p r ice  changes has no r o le  to  p la y . S ince the  

standard commodity's means o f production are u n its  o f i t s e l f ,  

th e ir  p r ic e s  cannot change. I t  fo llo w s  th a t th e changes in

1/ Sraffa  ( 196O), pp. 12-17.



p r o f it  and wage c o s ts  ex a c tly  o f f s e t  each other and a l l  p r ice  

changes occur to  era d ica te  d e f i c i t s  and su rp lu ses in  th e  

production  o f commodities other than th a t o f th e  num eraire. 

T h erefore , i t  i s  m eaningful to  say that th e  standard commodity 

numeraire i s  an 'in v a r ia b le  standard o f v a lu e ' .  ' I t  i s  tru e  

th a t ,  as wages f e l l ,  such a commodity would be no l e s s  su s

c e p t ib le  than any other to  r i s e  or f a l l  in  p r ice  r e la t iv e  to  

other in d iv id u a l commodities; but we should know fo r  c e r ta in  

th a t any such f lu c tu a t io n  would o r ig in a te  e x c lu s iv e ly  in  th e  

p e c u l ia r i t ie s  of production o f the commodity which was being  

compared w ith  i t ,  and not in  i t s  own . . .  (We th ere fo re  p ossess)  

. . .  a standard capable of is o la t in g  th e  p r ic e  movements o f  

any other product so th at they could be observed as in  

a vacuum' .  ̂/

S r a f fa 's  ' in varian t standard' provides no so lu t io n  a t a l l

to  the other problems Ricardo tack led  in  terms o f  such a
2 /con cept. The f i r s t  and th ird  problems ' are sim ply o u tsid e  

the scope o f S r a ffa 's  framework, fo r  they  in v o lv e  changes in  

p rocesses of production . When th is  occurs so w i l l  th e  

com position  o f S r a ffa 's  standard. A lso , w h ile  R icardo's own 

so lu tio n  to  th e  f i r s t  problem i s  co rre c t, no s o lu t io n  to  th e  

th ird  i s  p o ss ib le  fo r  i t  seeks to  measure changes in  labour  

v a lu es in d ir e c t ly  through changes in  p r ic e s ,  in  a context 

where labour v a lu es  and p r ic e s  are su bject to  d if fe r e n t  

in flu e n c es  o f  change.

The fou rth  problem^/ i s ,  in  f a c t ,  S r a f fa 's  own in te r 

p r e ta tio n  of R icard o 's a n a ly s is .  I t  i s ,  th e r e fo r e , not 

su rp ris in g  th a t o th ers have maintained th a t S r a ffa 's

1 / S ra ffa  (1960) ,  p. 18.
2 / See above, Chapter I I ,  se c t io n  ( v i i ) .  
3 / See above. Chapter I I I ,  se c t io n  ( v i i ) .
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standard r e la t e s  to  t h is  problem and th a t using S r a ffa 's  

standard as numeraire w i l l  preserve constancy o f aggregate  

income in  th e  fa c e  o f a d is t r ib u t io n a l  change.^ / However, 

i t  i s  easy to  see th a t i t  does not p o ssess  t h i s  property . 

H on-basics do not en ter in to  the standard commodity but, 

measured in  i t s  term s, w i l l  change in  p r ic e  w ith a change in  

d is tr ib u t io n . N ation a l income can, th e r e fo r e , change. Even 

in  a system com pletely  composed o f b a s ic s  th e  same r e s u lt  

o ccu rs . For example, the com position  of th e  standard commodity 

i s  u n affected  by output l e v e ls  i f  th ere  are constant retu rn s  

to  s c a le .  I f  n a tio n a l income were to  remain unchanged, in  

th e  fa ce  o f d is t r ib u t io n a l  change, at one s e t  o f output l e v e l s ,  

i t  would hot remain constant at another, fo r  cou n teractin g  

p r ic e  movements, operating at th e  former l e v e l ,  would no 

longer balance o u t. I f  the a c tu a l system were in  standard 

proportions then  o f course no change in  d is tr ib u t io n  could  

a l t e r  the va lu e  o f n a tio n a l income. But o u ts id e  o f t h is  ca se , 

i f  one w ishes to  keep n a tio n a l income constant in  va lu e  term s, 

th e sim p lest so lu t io n  i s  to  take n a tio n a l income as th e  

num eraire.

O verall th en , S r a f fa 's  's o lu t io n '  to  th e  R icardian  

problems concerned w ith  an in v a r ia b le  standard o f  v a lu e  i s  a 

h ig h ly  lim ited  one. Furthermore, no n o tio n  of 'abso lu te*  or 

'r e a l '  va lue i s  im plied  by S r a ffa 's  co n stru c tio n , whereas 

R icardo's endeavours stem from a p erceived  need to  e s ta b lis h  

such a n o tio n . Moreover, what v a l id i t y  th ere  i s  in  th e  

R icardian theory o f p r o f it  can, save in  ca ses  o f  jo in t  pro

d u c tio n ,^ / be shown to  be independent o f th e  ch o ice  o f  

numeraire.

1 / See,  fo r  example, Blaug (1974) ,  pp. 27-8 . 
2 / See above, s e c t io n  ( i v ) .
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( v i i i )  The R icardian Theory of Rent

Ricardo sought to  'g e t rid* o f th e  com p lication s o f  land  

in  d ea lin g  w ith h is  theory o f va lu e through h is  theory o f  

d i f f e r e n t ia l  r e n t. In equ ilibrium , r e la t iv e  p r ic e s  equal 

m arginal co st r a t io s  and a t the margin o f any production , 

whether i t  be an ex ten siv e  or in te n s iv e  margin, no rent i s  

y ie ld e d . The m arginal p rocess o f production , th e r e fo r e , 

in v o lv es  only wage and p r o f it  c o s t s ,  w hile r e n ts  r e s u lt  as 

d i f f e r e n t ia l  su rp lu ses from intram arginal p r o ce sse s .

The m arginal p rocesses a re , o f  cou rse , endogenous and 

only determined once output l e v e ls  have been f ix e d . Ricardo 

has o fte n  been c r i t i c i s e d  fo r  f a i l in g  to  re co g n ise  t h i s  o r , 

more j u s t ly ,  fo r  f a i l in g  to  sp e c ify  p r e c is e ly  th e  demand 

r e la t io n s  which c lo s e  th e  m o d e l . H o w e v e r ,  Ricardo employs 

a methodology which ta k es a se t  o f  output le v e l s  as g iven  and 

then con sid ers th e  r e la t io n s  o f th e  wage, p r ic e s  and r a te  o f  

p r o f i t .^ /  Although th e  appropriateness o f such an assum ption  

i s  dubious, g iven  th a t h is  problem i s  e s s e n t ia l ly  h i s t o r ic a l ,  

from a lo g ic a l  point o f view i t  appears to  p lace  in  co ld  

storage th e  com p lication s o f land and r e n t . S r a f fa 's  a n a ly s is ,  

however, in d ic a te s  th a t t h i s  i s  not th e  c a se . Even w ith in  

R icard o 's h ig h ly  r e s t r i c t iv e  framework of f ix ed  ou tp u ts, th e  

com plications o f land and ren t w i l l ,  in  g en era l, in tru d e .

The point can be shown most c le a r ly  in  th e sim p lest ca se  

in v o lv in g  only an ex ten s iv e  margin. R icard o 's im p lic it  

assum ption throughout h is  work i s  th a t th e  d iffe r e n t  k inds o f  

land can be ranked by t h e ir  ' f e r t i l i t y '  independently o f

1 / See,  fo r  example, Samuelson (1959a) ,  (1959b),  and (1978) .  
2 / See Chapter I I I ,  s e c t io n  ( i i i ) .
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p r ic e s ,  wages and p r o f it  r a t e s .  In other words, he b e liev ed  

th a t th e  ' f e r t i l i t y *  o f  any p iece  of land i s  a te c h n o lo g ic a l  

param eter, so th a t g iven  f ix e d  outputs th e  m arginal land and 

th e  m arginal production p rocess are  unambiguously determ ined. 

T his b e l i e f  i s  m istaken. Assume th a t corn alone i s  produced 

w ith l a n d a n d  th at th ere  are n d if fe r e n t  kinds o f land in  

u t i l i s a t i o n .  Ignoring th e  r e s t  o f th e  economic system s, and 

assuming no jo in t  production or f ix e d  c a p ita l ,  th e  corn- 

producing p ro cesses can be represented  by th e  m atrix equation

Ap (1 + r )  + Ds + fw = cp^.

A i s  th e  m atrix o f  produced in pu ts and i s  o f dimension n X k

r e f le c t in g  th a t , a t m ost, th ere  are k produced in p u ts in v o lv ed . 

D i s  an n X n d iagonal m atrix o f  land in p u ts and c i s  a n 

element column v ec to r  of corn o u tp u ts, p i s  a k element column 

v ec to r  o f produced input p r ic e s , s i s  an n element column 

v ec to r  o f land ren ts  and f  i s  an n element column v ec to r  of 

labour in p u ts , r  i s  th e  r a te  o f p r o f i t ,  w i s  th e  wage and 

p^ i s  th e  p r ic e  o f  corn.

According to  R icardian d i f f e r e n t ia l  rent theory  one of 

th e  elem ents o f s w i l l  equal zero . Assume th at t h i s  i s  s^ .

The other land r e n ta ls  and p^ are then  determined by the  

r e la t iv e  ' f e r t i l i t i e s *  or 'p r o d u c t iv it ie s '  g iven  r , w and p . 

R icard o 's method o f  procedure re sted  on th e  assum ption that  

t h i s  ranking w i l l  be in varian t to  a change in  d is tr ib u t io n  so

th a t in  th e a n a ly s is  o f  va lu e and p r o f it  th e nth process

a lon e could be con sid ered . T his assum ption cannot be made.' 

. . . .  The order of f e r t i l i t y  . . .  i s  not defined  independently  

of the re n ts ;  that order, as w e ll  as th e  magnitudes of rent

1 / This i s  the t y p ic a l  R icardian assum ption; see .  fo r  example, 
S t ig le r  (1952; ,  pp.  184 193 and S t ig le r  (1958) ,  p.  333.
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th em se lv es , may vary w ith  th e  v a r ia t io n  o f  r  and w* J /  Thus,

i f  a t  one r  and w, n i s  th e  marginal p rocess with s^ = 0,

i t  may not remain th e  m arginal process w ith  a change in

d is t r ib u t io n . Such a d is tr ib u t io n a l s h i f t  w i l l  a l t e r  the

p r ic e s  o f a l l  produced commodities as w e ll  as th e  p r o f it  and

wage c o s ts  o f a l l  corn-producing p ro ce sse s . Consequently,

assum ing, in  accordance w ith  d i f f e r e n t ia l  rent th eory , that

at le a s t  one element o f s i s  zero , ren ts  are determined by

th e  m atrix equation , but th e  r e la t iv e  order can change

independently of a change in  ou tp uts. The m arginal process

i s ,  th e r e fo r e , endogenous and not su sc e p t ib le  to  being trea ted
2 /a s a constant in  co n stru ctin g  a theory o f p r o f i t .  '

This a ls o  r e in fo r c e s  th e co n sid era tio n s d ea lt  w ith  in  

se c t io n  ( i i )  concerning th e  g e n e r a lisa t io n  of R icard o's "corn 

model" through the d evice of th e  standard commodity. A ll  ty p es  

of land are n e c e s sa r ily  n o n -b a s ic s .^ / Consequently only th a t  

'p rocess which produces corn on no-rent land can en ter in to  

th e  com position  o f the standard system , s in c e  th e  no-rent 

land i s  e lim inated  from th e equation , along w ith a l l  other  

"free" n a tu ra l resou rces which, although n ecessary  fo r  pro

d u ction , are not reckoned among th e  means o f p ro d u c tio n '.^ /

1 / S raffa  (1960) ,  p.  75*
2 / Bharadwaj's defence of Ricardo ag a in st SamueJson's c r it ic is m  

on the endogenous nature o f th e margin i s ,  th e r e fo r e ,  
in v a lid . I t  i s  tru e th a t Samuelson's point i s  to  show th at  
demands w i l l  a f fe c t  the margin but th e  c r it ic is m  im plied by 
S raffa  has the same fo rce  concerning th e  endogenous nature 
o f the margin. See Bharadwaj (1978) ,  p.  166.

3 /  S raffa  ( i 9 6 0 ) ,  p.  74.
4 /  Sraffa  ( i9 6 0 ) ,  pp. 74-75.



Since such a p rocess may change w ith  a change in  d is tr ib u t io n ,  

th e  standard commodity may i t s e l f  change w ith d is tr ib u t io n  even 

though th ere  has been no change in  th e  p ro cesses  operating in  

a system . I t  fo llo w s  th a t , in  such a circum stance, i t  i s  not 

a co n stru ctio n  capable o f being u t i l i s e d  in  th e  a n a ly s is  o f  

d is tr ib u t io n .

Land i s  but a p a r tic u la r  example of non-produced commod

i t i e s  and what i s  tru e  o f i t  i s  a ls o  tru e  of o th e r s .^ /  

C onsequently, even i f  land i s  excluded, by assum ption, from 

th e a n a ly s is  t h is  does not exclude th e  problems encountered in  

t h i s  s e c t io n . To do t h i s  would req u ire  th a t th e  a n a ly s is  

con sid er  only produced com m odities.

( i x )  C onclusion

R icardian  econom ics, taken as a w hole, su ffe r s  sev ere ly  

when evaluated  in  terms o f S r a ffa 's  r e s u l t s .  Ricardo did not 

e s ta b lis h  h is  c e n tr a l p ro p o sitio n s  concerning p r o f it  o u tsid e  

very s p e c ia l  ca se s  and th e  methodology he employed in  h is  

attempt to  do so was o ften  wrong-headed or redundant. One i s  

l e f t  w ith  th e  d is t in c t  im pression th a t R icard o's lo g ic a l  powers 

have been exaggerated by most h is to r ia n s  o f thought.

N ev er th e le ss , R icardo's achievem ents must be ranked 

h ig h ly . H is main p ro p o sitio n s  concerning th e in v erse  r e la t io n  

of th e ra te  o f  p r o f it  and numeraire wage, and th e  ra te  o f p r o f it  

and d im in ish ing re tu rn s, were e s s e n t ia l ly  c o r r e c t . Q u a lif i

ca tio n s  concerning jo in t  production are required but th ese  

m atters were never ra ised  by R icard o's c r i t i c s .  H is c e n tr a l  

p o lic y  recommendations concerning the fr e e in g  o f trade and 

th e  ta x a tio n  o f ' lu x u r ie s ' were a ls o  appropriate and could

1 /  Sraffa  ( i9 6 0 ) ,  p. 78.
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be e s ta b lish e d  q u ite  independently o f  h is  p r in c ip le  o f  

com parative c o s t .  His o v e r a ll ph ilosophy, l ib e r a lis m , which 

u n d er lie s  h is  th e o r ie s  and to  which many o f h is  co n serv a tiv e  

a n t i - c a p i t a l i s t ,  c r i t i c s  responded, i s  immune to  the  

l im ita t io n s  inherent in  h is  own a n a ly s is .
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CHA.PTER V

THE MARXIAN THEORY OF EXPLOITATION AND PROFIT

( i )  In trodu ction

The I-darxian theory  o f p r o f it  i s  a refinem ent o f R icardian  

id e a s . Indeed, Schumpeter d es ig n a tes  Iferx to  be 'R icard o's  

only great fo llo w er ' in  t h i s  a r e a .^ / He was, however, a 

c r i t i c a l  fo llo w er  and used R icardian  a n a ly s is  fo r  h is  own 

d is t in c t iv e  purposes. He considered  R icardo's work to  be 

flawed in  both method and su b sta n tiv e  p r o p o s it io n s , b e lie v in g  

th e  root o f t h i s  to  l i e  in  R icardo's f a i lu r e  to  sp e c ify  a con

cep tu a l stru ctu re  a llow in g  a p r e c ise  lin k in g  of labour v a lu e s , 

eq u ilib rium  p r ic e s  and p r o f i t .^ /  Consequently Mlarx sought to  

f i l l  t h i s  vacuum in  R icardian  theory  and thereby provide a 

secure foundation  in  labour va lu es fo r  th e  theory o f e q u i l i 

brium p r ic e s , c a p ita l  and p r o f i t s .^ /  He d id  so by provid ing  

a theory  o f e x p lo ita t io n  whereby i t  could be shown th a t

1 / Schumpeter (1954), p . 596 and 390. See a ls o  Meek (1967), 
pp. 51-74, Dobb (1973), pp. 96-120 and Meek (1977),

pp. 149-164.
2 / R icard o 's a n a ly s is  'le a d s  to  erroneous r e s u l t s  because i t  

om its some e s s e n t ia l  l in k s  and d ir e c t ly  seeks to  prove the  
congru ity  of economic ca teg o r ie s  w ith  one a n o th e r '. Marx 
(1862b), pp. 164-5 . See a ls o  pp. 167-8, 174, 190 and 427.

3 /  On th is  b a s is  he a ls o  attem pted to  d er iv e  what he considered  
adequate th e o r ie s  o f  c ir c u la t io n , rent and money.
See Marx (1885), (1894) and Howard and King (1 9 7 5 ).
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eq u ilib rium  p r ices  were th e  'phenomenal form* o f labour va lue  

and p r o f it  the 'phenomenal form' o f ex p lo ited  la b o u r .^ /

Marxian economics i s ,  o f  course, much r ich er  than the  

theory o f  e x p lo ita t io n  and p r o f i t .  However, th e se  are p iv o ta l  

to  th e  lo g ic  o f the whole s tru c tu r e . They provide th e  ca tegor

ie s  in  terms o f which th e  ' laws o f m otion' and 'c o n tr a d ic tio n s '  

o f th e  c a p i t a l i s t  system  are an a lysed . Moreover, they  a llow  a 

c la s s i f i c a t io n  of th e c a p i t a l i s t  economy as one based on 

dom ination and su b ject to  th e  c o n f l ic t  o f c la s s e s  w ith  

' ir r e c o n c ila b le '  in t e r e s t s .  C apitalism  i s  thus subsumed in to  

th e  theory o f h i s t o r ic a l  m ateria lism  and d ia le c t i c a l  develop

ment. Consequently any f a u l t s  d iscovered  in  th e  Marxian theory  

o f  e x p lo ita t io n  and p r o f it  would have profound consequences fo r  

th e  o v e r a ll  economic and s o c ia l  th eory .

The Iferxian theory  o f p r o f it  i s ,  however, more than  

Marx's th eo ry . Although Marxism a f te r  Marx has been s t e r i l e  

in  t h i s  area , s ig n if ic a n t  co n tr ib u tio n s have been made by other  

a n a ly s ts , p a r t ic u la r ly  Bortkew icz^/ and S e t o n . T h i s  chapter

1 / Marx argued th at ' r e a l i t y  as i t  appears' to  s o c ia l  a c to rs  
and th e o r is t s  in  ca p ita lism  is  d e c e p tiv e . He r e fe r s  to  
' r e a l i t y '  as hidden or concealed  by 'appearance', or 
'co n ten t' by 'form ', or th e  'hidden substratum' by th e  
'phenomenal form '. I t  i s  the r o le  o f sc ien ce  to  p en etrate  
through the former to  th e  la t t e r  and exp la in  'appearances' 
in  terms of the ' r e a l i t y ' .  I^rx (1894) part (V II). He 
fu r th er  argued th at a l l  p o l i t i c a l  economy had so fa r  
f a i le d  to  do t h i s  ad eq u ately . T heories o f supply and demand 
were considered to  be s o le ly  concerned w ith 'appearances' 
and were dubbed as 'v u lg a r '. C la s s ic a l  p o l i t i c a l  economy, 
e s p e c ia lly  R icardo, was rated  much b e t te r  but i t  to o ,  
w h ils t  lay in g  the foun dation , had f a i le d  to  com prehensively  
p erce iv e  the 'r e a l'  s tru ctu re  of d eterm in ation . This 
p o s it io n  forms the b a s is  o f Marx's theory o f f a l s e  con
sc io u sn e ss , fe t ish ism  and id eo lo g y . See Howard and King 
(1 9 7 5 ), Chapters 1 and 2 .

2 / Bortkewicz (1907).
3 /  Set on (1957).
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w i l l  provide an e x p o s it io n  o f the Marxian theory in terp reted  

to  in clu d e t h is  work. N ev erth e less , i t  w i l l  be predominantly 

e x p o s it io n a l ra th er than c r i t i c a l .  The ev a lu a tio n  in  terms o f  

S ra ffa  w i l l  be carried  out in  the next chapter.

( i i )  The Theory o f E x p lo ita tio n

In con trast to  R icardo, Marx e x p l i c i t ly  d e f in e s  th e va lu e

o f a commodity as i t s  embodied labour co n ten t. /̂  Equilibrium

p r ic e  i s  considered  an a n a ly t ic a l ly  d is t in c t  ca tegory . Marx

attem pts to  show how t h i s  la t t e r  concept can only be understood

in  terms o f th e  former but th ere  i s  no eq u iva len ce in  
2 /d e f in i t io n .  ' Furthermore, and again  u n lik e  R icardo, Marx 

decomposes the labour va lu e o f a commodity in to  th ree component 

part s .

1) The va lu e o f th e p h y s ica l means o f production 'used up' 

in  i t s  production . T his i s  c a lle d  constant c a p ita l  and 

sym bolised by c .

2) The va lue which corresponds to  th e  va lu e o f the workers'

' labour power'. T his i s  c a lle d  v a r ia b le  c a p ita l  and 

sym bolised by v .^ '

3) The va lue created  by workers over and above the replacement 

o f th e  va lu e o f th e ir  labour power. This i s  c a lle d  surplus 

v a lu e  and sym bolised by s .

1 / More p r e c is e ly ,  Marx d e fin e s  th e  va lu e  of a commodity as the  
amount of a b s tr a c t , s o c ia l ly  n ecessa ry , labour i t  embodies. 
See Marx (1867), pp. 39, 107 and 197. This i s  no more than  
a s p e ll in g  out of th e  assum ptions Ricardo took fo r  granted  
in  d e fin in g  embodied labour. S ince we assume homogeneous 
labour and con sid er only equ ilibrium  p o s it io n s  they cause 
no d i f f i c u l t i e s .  I t  should a ls o  be noted th a t we consider  
Marx's theory o f va lu e only as i t  a p p lie s  to  commodities 
which are rep ro d u cib le .

2 / See below, s e c t io n  ( i i i ) .
3 /  In Marx's term inology th e worker does not s e l l  h is  labour 

but h is  ' labour pow er'. He does not s e l l  h is  'productive  
a c t iv i t y '  but h is  'ca p a c ity  fo r  la b o u r '. Marx considered  
t h i s  d is t in c t io n  to  be c r u c ia l fo r  c le a r  th in k in g  and c r i t i 
c ised  c l a s s i c a l  p o l i t i c a l  economy fo r  not r e a l is in g  t h i s .  
See, fo r  example, Marx (1859), pp. 61-62.
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The va lu e o f any commodity, i ,  can th ere fo re  be w ritten  

as Cĵ  + v^ + s^ . Whenever surp lus va lu e i s  p o s it iv e  th ere  i s  

e x p lo ita t io n  and I^arx considered  t h i s  to  be a property inherent 

in  th e  equilibrium  o f a com p etitive  c a p i t a l i s t  economy. He 

argued th at such an equ ilibrium  would be ch a ra cter ised  by 

s u f f ic ie n t  unemployment o f labour to  ensure th a t the e q u ilib 

rium wage la y  a t th e  su b s isten ce  l e v e l . T h e  va lu e o f labour 

power i s ,  th e r e fo r e , equal to  th e va lu e of th e  su b s isten ce  

wage bundle. I t  i s  a ls o  assumed th at technology  i s  such as 

to  f e a s ib ly  a llow  a h igher wage r a te .  Marx deduces from t h is  

th a t surplus va lu e  and th e  r a te  o f  surplus v a lu e , s /v ,  w i l l

be p o s it iv e ,  as labour in p u ts are required  in  a l l  production
2 /and th e  su b s is ten ce  wage i s  n on-zero. '

In th e  case where th e  labour theory o f va lu e h o ld s , 

p r o f it  in  each process would be equal to  the surp lus va lue  

created  in  that p ro cess , assuming p r ic e s  to  be measured in  

labour u n it s .  However, Marx was p e r fe c t ly  aware that e q u i l i 

brium p r ice  r a t io s  w i l l  equal r a t io s  o f corresponding labour 

v a lu es  only under s p e c ia l  co n d itio n s . N ev erth e less , through

out C ap ita l u n t i l  part I I  o f volume I I I  Marx assumes that  

th e  labour theory o f va lu e  does h o ld . He does so fo r  three  

re a so n s .

1) He wanted to  show th a t th e  e x is te n c e  o f e x p lo ita t io n  and 

p r o f it  i s  c o n s is te n t  w ith  a l l  commodities s e l l in g  at th e ir  

labour v a lu e s . Marx b e lie v e d  th a t such a dem onstration was

1 / This in v o lv es  Marx's theory  o f te c h n ic a l change and the  
'reserv e  army of unem ployed', 'th e  p ivot on which the law 
of demand and supply o f labour works'. Marx (1867), p . 639. 
This i s  lo g ic a l ly  d e f ic ie n t  in  a number o f ways. See 
Samuelson { l957)  and Howard and King (1975) ,  chapter 6. 
However, we ignore t h is  m atter and sim ply proceed on the  
assumption that wages are f ix e d  a t some l e v e l  below  
th e ir  maximum.

2 / Marx a ls o  r e fe r s  to  the r a t io  s /v  as th e 'r a te  of  
e x p lo i t a t io n ' .
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important fo r  i t  lo ca ted  the source of p r o f it  w ith in  product

iv e  a c t iv i t y  and undermined th e o r ie s  based upon ' unequal . 

exchan ges* .”' /  In terms o f Marx's c a te g o r ie s , provided a l l  

commodities are produced under co n d itio n s o f equal 'organic  

com positions of ca p ita l*  ( i . e .  equal c ^ /v ^ 's ) ,  th e  labour 

theory o f va lu e  holds and i s  com patible w ith  th e ex is te n c e  o f  

an equal r a te  of e x p lo ita t io n  and uniform ra te  o f  p r o f i t .^ /

The ra te  of p r o f it  would equal Z s . /  E( c .  + v . ) .
i   ̂ i  ^

2) Mlarx considered  th a t 'commodity production' and c a p i t a l i s t
3 /commodity production^' i n i t i a l l y  develop under co n d ition s  

which ensure th a t r e la t iv e  p r ic e s  equal corresponding r a t io s  

of labour v a lu e s . C om petitive r e la t io n s  and r a t io n a l a c q u is i

t iv e  behaviour, which to g e th er  produce an equal r a te  o f p r o f it  

in  a l l  a c t i v i t i e s ,  develop h is t o r ic a l ly ,  and i n i t i a l l y  labour 

v a lu es determ ine p r ic e s  d ir e c t ly  q u ite  independently o f s e c t 

o ra l organic com positions o f c a p it a l .^ /

3) In volume I I I  o f  C a p ita l^ / I/Iarx attem pted to  prove that 

even w ith a f u l ly  developed c a p i t a l i s t  system , in vo lv in g  an 

equal ra te  o f p r o f it  and d if fe r e n t  organic com positions of 

c a p ita l ,  th e  consequent departure of r e la t iv e  equilibrium  

p r ic e s  from r a t io s  o f labour v a lu es  was e s s e n t ia l ly  a m atter

1/ Dobb (1973) ,  pp. 146-7,  and Howard and Zing (1975) ,  chapter 3-
2 / In an a lysin g  a f u l ly  developed c a p i t a l i s t  system , operating und 

com p etitive  co n d itio n s , Marx always assumes both uniform ity  
in  the ra te  of e x p lo ita t io n  and ra te  o f  p r o f i t .  As w ith  
Ricardo, the la t t e r  co n d itio n  was considered  a property o f  
eq u ilib riu m . The former co n d itio n  r e s u l t s  from the assumption  
th a t labour i s  measured in  homogeneous u n it s ,  the wage i s  
uniform and the len g th  o f the working day i s  th e  same in  
each a c t iv i t y .

3 / By commodity production Marx means an economic system where 
producers 'carry on th e ir  work independently o f one another 
. . . .  (and) . . . .  do not come in to  s o c ia l  con tact . . .  u n t i l  
they exchange th e ir  products' Marx (1867) ,  pp. 72-73.
C a p ita lis t  commodity production i s  d is t in g u ish ed  by wage 
labour, i . e .  by labour power i t s e l f  becoming a commodity.

4 / See Meek (1967) ,  pp. 93-112,  Meek (1973) ,  PP. i - x l i v ,
Meek (1977) ,  pp. 120-45, and Howard and King (1975),  pp. 45-52 .

5 / Part I I .
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o f secondary re lev a n ce . In p a r ticu la r  th e  p ro p o sitio n s  which 

hold  under th e  labour theory o f va lu e regarding th e  d eter

m ination  o f aggregate p r o f it  by aggregate surplus va lu e  and

th e  eq u a lity  o f th e  r a te  o f p r o f it  w ith  iZs . / L(Cz+ v .  )
i  1 i   ̂ 1

remain v a lid »  I t  i s  to  th e  co n sid era tio n  o f  t h i s  th ir d  

p oin t th a t we now tu rn .

( i i i )  The Transform ation o f Value in to  P r ic e s  o f  Production

and Surplus Value in to  P r o f i t . /̂

Marx's transform ation  algorithm  i s  sim ple and, as has been

known s in ce  th e  turn  o f th e  centu ry , too  sim p le . Assuming

th e  economy i s  composed of th ree  departments or s e c to r s , and

th a t c a p ita l  i s  a purely  c ir c u la t in g  c a p ita l ,  then  th e  value

system  can be represen ted  as fo llo w s:

Department I c  ̂ + v  ̂ + s  ̂ = v^*

Department I I  ^2 + + Sg = Vg*

Department I I I  + vy + s^ =

v^* ( i  = 1 , . . . , 3 )  rep resen ts  outputs measured in  v a l u e . T h e

r e la t io n  between v̂ *̂ and th e  output o f  department i  evaluated

in  p r ic e s  o f  production , v^*p^*, where p̂ *̂ i s  th e  p r ic e /v a lu e

r a t io  a p p lica b le  to  department i ,  and th e  r e la t io n  between

surp lus va lu e  and p r o f i t ,  are represented  by th e  fo llow in g  
3 /equations.^ '

Department I (c,j + v^) (1 + r ) = v^*p^*

Department I I  (c^ + v^) (1 + r )  = V2*P2*

Department I I I  ( c ^ + v ^ )  (1 + r )  = v^*p^*

r  = E s : |/Z (c . + V . )
i  1 i  1 1

1 / What we have c a lle d  'equ ilibrium  price* Marx c a l l s  
'p r ic e  o f production' in  C a p ita l.

2 / V . *  does not n e c e s s a r ily  represent u n it labour v a lu e s .
 ̂ Marx, l ik e  R icardo, assumes th a t outputs are f ix e d .

3 /  Marx (1 8 9 4 ) ,pp. 155 -  157.



.8 S

I t  fo llo w s  th a t aggregate surplus va lu e n e c e s s a r ily  equals  

aggregate p r o f i t s ,  and aggregate output measured in  v a lu es  

equals aggregate output measured in  p r ic e s  o f  production .

Value m agnitudes, th e r e fo r e , determ ine p r ice  and p r o f it  magni

tudes in  th e  aggregate . Furthermore, p r ic e s  o f production  

d ev ia te  from v a lu es  in  a system atic  fa sh io n . The department 

w ith an average organic com position o f c a p ita l  would have a 

p r ic e /v a lu e  r a t io  equal to  u n ity . A department w ith above 

average com position  would have a p r ice  o f production h igher  

than i t s  u n it labour va lu e and con versely  fo r  a below average 

departm ent. Consequently a l l  th at i s  involved  in  th e  tra n s

form ation i s  a r e d is tr ib u t io n  o f surp lus v a lu e . But i t  i s  t h i s ,  

according to  Marx, which ex p la in s th e  d ecep tiv e  'appearances' 

created  by c a p i t a l i s t  r e la t io n s  o f production and th e develop

ment o f erroneous, 'v u lg a r ' th e o r ie s  a t tr ib u t in g  p r o f it  to  

th e p ro d u c tiv ity  o f c a p ita l .  ' I t  i s  then  only an accident i f  

th e surplus v a lu e , and thus th e  p r o f i t ,  a c tu a lly  produced in  

any p a r tic u la r  sphere o f production , c o in c id e s  w ith th e  p r o f it  

contained in  th e  s e l l in g  p r ic e  o f a commodity . . .  At a g iven  

degree o f e x p lo ita t io n , the mass o f surp lus va lu e  produced 

in  a p a r t ic u la r  sphere o f production i s  then  more important 

fo r  th e  aggregate average p r o f it  of s o c ia l  c a p ita l ,  and thus  

fo r  th e  c a p i t a l i s t  c la s s  in  g en era l, than fo r  th e  in d iv id u a l 

c a p i t a l i s t  in  any s p e c if ic  branch o f production . I t  i s  o f  

importance to  th e  la t t e r  only in so fa r  as th e  q uan tity  of 

surplus v a lu e  produced in  h is  branch h e lp s to  reg u la te  th e  

average p r o f i t .  But t h i s  i s  a p rocess which occurs behind 

h is  back, one he does not s e e ,  nor understand, and which 

indeed does not in te r e s t  him. The a c tu a l d iffe r e n c e  o f  

magnitude between p r o f it  and su rp lu s-v a lu e  — not merely 

between th e  r a te  o f p r o f it  and th e  ra te  o f  su rp lu s-va lu e  — ,
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in  th e  v a r io u s spheres of production now com pletely  con cea ls  

th e  tru e nature and o r ig in  o f p r o fit  not only from th e  c a p ita l

i s t ,  who has a s p e c ia l  in te r e s t  in  d ece iv in g  h im se lf on t h i s  

sco re , but a lso  from th e  lab ou rer* ,^ /

The labour theory o f va lu e  i s ,  th e r e fo r e , on Marx's 

argument, e s s e n t ia l  to  the s c i e n t i f i c  understanding o f p r o f it  

and p r ic e s .  ' I f  one did not take th e  d e f in i t io n  o f va lu e as  

th e  b a s is ,  th e  average p r o f i t , and th ere fo r e  a ls o  th e  (p r ice s  

of p rod uction ), would be purely imaginary and unten ab le.

Without . . •  (th e  determ ination  of v a lu e  by labour) . . •  the
2/average p r o f it  i s  an average of n o th in g , pure fancy* . ' In 

Meek's words, surplus va lu e provides a 'p r io r  concrete magni

tude' determ ining p r o f i t ,  'a  magnitude independent o f  market

p r ic e s  which could p la u s ib ly  be regarded as c o n s t itu t in g  th e
■5 /

u ltim ate  source o f p r o f i t ' .^ '

D esp ite  th e se  strong cla im s, however, Marx r e a lis e d  th at  

h is  transform ation  algorithm  was fa u lty .  I t  d id  not represent  

c o r r e c t ly  th e  p r ice  and p r o f it  stru ctu re  o f  an eq u ilib riu m .

I f  the economy is  te c h n o lo g ic a lly  in te r -co n n ec ted , as Marx 

assum es,^ / c a p ita l  in p u ts have a lso  to  be transformed in to  

p r ice  m agnitudes. The re levan t c a p ita l  magnitudes on which 

p r o f it  i s  ca lcu la ted  are not labour v a lu e  m agnitudes, but 

magnitudes evaluated  in  equilibrium  p r ic e s .  Marx r e a lis e d  

th is ^ /  but never form ulated a transform ation  algorithm  that  

incorporated i t .  As a consequence a problem t/as posed.

1/  Marx (1894) ,  pp. 167-168
2/  Marx (1862b),  p .  190.
3 /  Meek (1977) ,  p.  126.  See a lso  p. 151.
4 /  Marx i s  forever  p o in tin g  to  the ' s o c ia l i s a t io n '  o f pro

duction  that occurs under ca p ita lism  and an e s s e n t ia l  aspect 
of t h i s  i s  an in crea sin g  te c h n o lo g ic a l interdependence  
between d if fe r e n t  s e c to r s . See Howard and King (1975) ,

Chapter 1.
5 /  Marx (1894),  p. 161.
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The f i r s t  accep tab le  so lu tio n s  o f th e  problem were

proposed by D m itriev^/ and B o rtk iew icz^ /• B ortk iew icz v/as, 

h is t o r ic a l ly  speaking, th e  most in f lu e n t ia l .^ /  He assumed 

th a t Department I produced constant c a p it a l .  Department II  

produced wage goods and Department I I I  produced lu x u r ie s .

In a d d itio n  he assumed sta tio n a ry  c o n d it io n s .^ / On t h is  

b a s is  he represen ted  th e  procedure fo r  transform ation  in  th e  

fo llo w in g  equations:

(c^Pi* + v^pg*) (1 + r) = v,j* p,|*

( c g P ^ *  +  V 222* )  ( 1  +  r )  =  ^ 2 * 9 2 *

(c^Pi* + v^P2*) (1 + r ) = v^*P3*

P3* = 1

The la s t  "equation rep resen ts  a co n d itio n  sp e c ify in g  th e  

num eraire. I t  d e f in e s  the un it o f  measurement fo r  p r ic e s  in  

terms of labour v a lu e s . Such an assumption i s  what Set on la te r  

c a lle d  an "invariance p o stu la te* ^ / lin k in g  the u n its  of 

measurement fo r  p r ic e s  to  the va lu e system .^ / B ortk iew icz

1/  D m itriev (1898) .
2/  B ortk iew icz (1907)
3/  Both of th e se  w r iter s  were not w idely known fo r  many y ears. 

Only w ith  the p u b lica tio n  o f Sweezy (1942) did B ortk iew icz*s  
co n tr ib u tio n  r e c e iv e  i t s  proper a t te n t io n . The "rediscovery*  
o f D m itr iev 's  work had to  w ait u n t i l  th e  1960s.
See Nuti (1974) .

4/  In Marx's term inology he assumed th e  co n d itio n s  o f ' sim ple 
re p r o d u ctio n '.

5 / Seton (1957) .
6 / Marx in  form ulating h is  transform ation  algorithm  did not 

e x p l ic i t ly  measure p r ices  in  terms o f labour to  compare 
them w ith  labour v a lu e s . Instead  he norm alised p r ic es  so 
th a t the c o s ts  o f production, other than p r o f it  c o s t s ,  
remained u n affected  by the tran sform ation . Such a pro
cedure i s  v a lid  only under very s p e c ia l  c o n d it io n s .
See Morishima (1975) ,  Chapter 7 and Shaikh (1977) .



,9
so lved  th ese  equations to  show that , p  ̂ and r could be

represented  as fu n ctio n s  o f th e labour va lu e  da t a . ^ /
However, ce r ta in  problems are im p lic it  in  the B ortk iew icz

a lgorith m . In gen era l i t  w i l l  not be tru e  th a t

r  = T S - . /  £  (c . + V . )  or th a t £ v .*  = L v . * p . *  although, g iven
1   ̂ i   ̂  ̂ 1 1

s ta tio n a ry  c o n d itio n s , ^ s^ = r £(Cĵ p̂  + Marx, however,

had s ta te d  th a t a l l  th e se  co n d itio n s would hold and, more

im portan tly , in  develop ing  h is  theory of th e  laws of motion

had assumed them to  h o ld .^ / So fa r  as th e  in te r n a l coherence

of th e  Marxian theory o f p r o f it  was concerned, th e r e fo r e ,

B ortk iew icz*s "solution* proved something o f  a mixed b le s s in g

and much debate has been generated as a consequence.

A t y p ic a l  r e a c tio n  was th a t o f W in tern itz ,^ / who a sser ted

th at what was o f importance was the eq u a lity  ^v^* = *

T/ B ortk iew icz ( 19 0 7 ) , pp.  202-3 . The so lu t io n s  are as fo llo w s:  

D efin in g , f  = v^/c^  and g^ = (^ i + + ^ i ^, i = ( l , . . . , 3 )

.  p * = + r) i ------------- ----------------
8 ,  -  11 + r )  Zggi +&2 -  - 8 3 )  4=^18^82 _ 1

" 2 ( f 2 - f J  “

_  _ 83
^2* “ + r)
I t  i s  in te r e s t in g  to  observe that n e ith e r  g^ nor f^ appears 
in  th e so lu t io n  fo r  r . The ra te  o f p r o f it  i s ,  th e re fo r e , 
independent of the co n d itio n s  of production in  the luxury  
department.

2/  I t  i s  inherent in  th e B ortk iew icz procedure th a t a l l  th ese  
co n d itio n s  cannot be met u n less both 1 ) the organic comp
o s it io n  of c a p ita l  in  Department I I I  i s  equal to  th e  s o c ia l  
average; and 2 ) th e numeraire or in varian ce p o stu la te  i s  
chosen in  terms of p?*. Formal proof o f t h is  i s  provided  
by Seton (1957) .

3 /  See below, se c tio n  ( i v ) .
4/  W intern itz (1948) .  See a ls o ,  for  example. Meek (1967) ,  

pp. 145 -  157 and Laibman (1975) .
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T h is , i t  was m aintained, was 'th e  obvious p ro p o sitio n  in  th e

s p ir i t  o f th e  Marxian system*.^/  Consequently th e fourth

equation  o f  th e  B ortk iew icz algorithm  was d e le te d  and rep laced

by t h i s  c o n d itio n . T his a lso  made th e assum ption o f sta tio n a ry

co n d itio n s  redundant and i t  was d ispensed  w ith , thus apparently

a llow in g  of g rea ter  g e n e r a lity . Outside s p e c ia l  c a se s , n e ith er

r  = ^ s . /  I ( c .  + V. )  nor Zs.  = rZ( c . p . *  + v.p^*) w i l l  hold in  the  
i ^ i ^  1  ^ 1 ^ 1 2 . 1 ^

reform ulated transform ation  procedure but t h is  was not commented 

upon by W in tern itz , T herefore, a l l  th a t had r e a l ly  been accom

p lish ed  was a r e d e f in it io n  of the numeraire w ithout sp e c i

f ic a t io n  of why the change was o f s ig n if ic a n c e .

The B ortk iew icz-W in tern itz  method o f transform ation  was
2 /gen era lised  by Seton ' fo r  'th e  most gen era l n fo ld  sub

d iv is io n  of th e  economy, in  which each product may be d is t r ib -
% /uted among se v e r a l or a l l  p o s s ib le  uses . , , ,  ' I t  was concluded  

th a t 'th e  in te r n a l co n sis ten cy ' o f the procedure i s  ' f u l ly  

v in d ic a te d '^ /su b je c t  to  one re se r v a tio n ,

' 1Î0 doubt th e , , , ,  (in varian ce p o s tu la te s  so fa r  consid

ered) , .  , do not exhaust a l l  th e p o s s i b i l i t i e s .  There may be 

other aggregates or r e la t io n s h ip s  w ith  p e r fe c t ly  reasonable  

cla im s to  in varian ce whose candidacy has not so fa r  been 

p ressed . But , . ,  th e p r in c ip le  of equal p r o f i t a b i l i t y  in  

conjunction  w ith  any one invariance p o stu la te  w i l l  com pletely  

determ ine a l l  p r ic e s  , , ,  and thereby so lv e  the transform ation  

problem. However, th ere  does not seem to  be an o b je c tiv e  b a s is  

fo r  choosing any p a r ticu la r  in varian ce p o stu la te  in  preference  

to  a l l  the o th e r s , and to  th a t exten t the transform ation
c /

problem may be sa id  to  f a l l  short of complete determ inacy,' '

1 / W internitz (1948) ,  p,  279. 
2 / Seton (1957) .  
5 / Seton (1957) ,  p.  163,  
4 / Seton (1957) ,  p.  176.  
5 / Seton (1957) ,  p.  167.
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Debate has continued as to  what i s  o f  i m p o r t a n c e . T h e  

debate has no a n a ly tic  s ig n if ic a n c e  fo r  i t  i s  no more than a 

debate concerning th e ch o ice  o f n u m e r a i r e . W h a t  i s  important 

fo r  Marx's theory o f p r o f it  i s  that th e  source o f p r o f it  i s  

surp lus v a lu e . This can be shown to  be v a lid  q u ite  independ

e n tly  o f  p r ic e  n orm alisa tion  fo r  i t  has been proved by 

Morishima and o th ers^ / t h a t , fo r  the ca ses d iscu ssed  in  t h is  

s e c t io n , p o s it iv e  surplus va lu e  (or a p o s it iv e  ra te  of surplus  

v a lu e) i s  a n ecessary  and s u f f ic ie n t  co n d itio n  fo r  the e x i s t 

ence o f p o s i t iv e  p r o f it s  (or a p o s it iv e  r a te  o f p r o f i t ) .  T his  

r e s u lt  i s  ap p rop ria te ly  c a l le d  the Fundamental Marxian Theorem.^/ 

I t  i s  an exceed in g ly  pow erful r e s u lt  fo r  i t  in v o lv es  both  

s u ff ic ie n c y  and n e c e s s ity .  Consequently, w ith in  i t s  frame o f  

r e fe re n c e , any rep resen ta tio n  o f a c a p i t a l i s t  economy 

in v o lv in g  p o s it iv e  p r o f i t s ,  whether s ta te d  in  labour va lu e  

terms or n o t, can be shown to  in v o lv e  e x p lo ita t io n .

( i v )  The Theory o f  th e F a llin g  Rate o f P r o f it

Marx d isc u sse s  th e tendency of th e ra te  o f p r o f it  to  f a l l
5 /im m ediately a f te r  h is  a n a ly s is  o f  transform ation .^ ' Consequen

t l y ,  he f e l t  j u s t i f i e d  in  using th e formula r= Z s . / Z ( c . + v . ) •
i  i

We have seen , however, th at I' Îarx's transform ation  procedure i s  

inadequate and moreover th a t the r a te  o f  p r o f it  cannot in  

gen era l be so represented  in  the B ortk iew icz-W in tern itz-S eton  

method of tran sform ation .

1 / See,  fo r  example, Meek (1967) ,  pp. 143-157,  Laibman (1973),  
Howard and King (1975) and Meek (1977) ,  pp. 95-119.

2 /  Labour va lu es and equilibrium  p r ices  are d if fe r e n t  
c a te g o r ie s  and the u n its  o f measurement of both are  
n e c e s sa r ily  a rb itra ry  in  a model w ithout 'm oney'.

3 /  Morishima and Catephores (1978) ,  p.  30 .
4 /  Morishima (1973) ,  p.  6.
5 /  Marx (1894),  p t . I l l
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There i s ,  th e r e fo r e , a major problem a sso c ia te d  w ith  

Marx’ s theory which i s  q u ite  independent o f th e a n a ly s is  he 

provided. The fo llo w in g  chapter retu rn s to  t h i s  i s s u e .  Here 

we assume th a t co n d itio n s  are such as to  ensure th a t Marx’ s 

formula i s  v a l id .

D iv id in g  through by J^v., r  = e /k  + 1, where e i s  th e  ra te
i

o f e x p lo ita t io n  and k th e  aggregate organic com position  of  

c a p i t a l .  Marx argues th a t th e  lab ou r-sav in g  b ia s  inherent in  

t e c h n ic a l  change w i l l  in crea se  th e  k . With a g iv en  s u b s is t 

ence wage t h i s  w i l l  n e c e s s a r ily  r a is e  e but Marx argues that 

e w i l l ,  a f te r  some p o in t , in crea se  l e s s  ra p id ly  than k so th at  

r  w i l l  f a l l . ^ /  ’C ounteracting in f lu e n c e s ’ are recogn ised ^ / 

but are considered  in s ig n if ic a n t .^ /

(v) Marx’ s Method

• Marx devoted con sid erab le  a t te n t io n  to  m ethodological 

m atters and in  se v er a l s ig n if ic a n t  ways th e  procedures he 

adopted were n o v e l.^ / However, th e  e s s e n t ia l  method involved  

in  th e  is s u e s  d iscu ssed  above i s  R icard ian . I t  i s  th e  method 

of equ ilibrium  a n a ly s is ,  assuming outputs are f ix e d , and the  

comparison o f e q u il ib r ia . Values are transform ed not in to  

p r ic e s  but in to  equilibrium  p r ic e s , d efin ed  in  terms o f co st

1 / A s u f f ic ie n t  co n d itio n  fo r  t h is  would be th e  v a l id i t y  o f  
th e  labour theory of v a lu e .

2 / The use o f t h is  formula im p lies th a t th e  wage and r a te  of  
p r o f it  are always in v e r se ly  r e la te d  assuming an unchanging 
tech n o lo g y .

3 /  Marx (1894) ,  p.  305 and (1857) ,  p.  304.
4 /  Marx (1894) ,  p. 232.
5 / Marx (1894) ,  p.  236, 239.
6 /  Howard and King (1975),  Chapter 2.



o f  production  based on uniform wages and a uniform r a te  o f  
1 /p r o f i t .  ' The theory o f the d e c lin in g  r a te  o f p r o f it  in  no 

way appeals to  m atters in v o lv in g  d iseq u ilib r iu m  s t a t e s .

Marx uses a formula fo r  th e  ra te  of p r o f it  which he b e lie v e s  

i s  v a lid  fo r  an equ ilibrium  and reco g n ise s  th a t i t  would not 

be v a lid  o u ts id e  such an eq u ilib r iu m .^ / Consequently, h is  

dynamic theory has the s ta tu s  of equilibrium  com parisons. 

S r a ffa ’ s a n a ly s is  i s ,  th e r e fo r e , d ir e c t ly  a p p lica b le  to  an 

ev a lu a tio n  o f Marx's work.

1 / Meek (1967) ,  p. 145.  
2 / Shoul (1957) .



chapt:sr VI

THE MARXIAN THEORY OF EXPLOITATION AM) PROFIT; 

AN ANALYSIS IN TERMS OF THE 

PRODUCTION OF COMMODITIES BY MEANS OF COœODITIES*

( i )  In trodu ction

The r o le  o f th e  labour theory o f va lu e  w ith in  th e  

R icardian  scheme was th a t o f a d ev ice  used to  g en er a liz e  a 

theory o f p r o f it  which had i n i t i a l l y  been form ulated in  a 

s p e c ia l  context precluding th e  need fo r  v a lu a tio n . I t  was, 

however, an a n a ly t ic a l ly  unnecessary d e v ic e . In th e  case where 

each commodity was produced by a s in g le  p ro cess , th e  substance  

of R icard o 's theory could be gen era lized  w ithout the need for  

e x p l ic i t  v a lu a tio n  intervening. In ca ses in v o lv in g  jo in t  pro

d u ction , th e  theory met w ith a p o ss ib le  ex cep tio n , but again ,

th e m atter can be d ea lt w ith  w ithout a th eory  o f  va lu e as
1 /Ricardo perceived  i t .  '

W ithin th e  framework o f the Dlarxian theory o f  p r o f it  th e  

labour theory o f va lu e holds a more fundamental p o s it io n . I t  

i s ,  o f cou rse, tru e th a t Marx emphasizes more e x p l ic i t ly  and 

stro n g ly  than does Ricardo th e  d e fe c ts  o f  th e  labour theory as 

a p r e d ic tiv e  theory o f p r i c e . M o r e o v e r ,  Marx never su g g ests , 

nor does he re q u ire , th a t r a t io s  o f  labour v a lu es  'approximate' 

r a t io s  o f equ ilibrium  p r ic e s . But t h is  i s  only an in d ic a t io n  

of th e  more profound r o le  th at labour v a lu es  p lay  in  the  

Marxian system . I t  i s  because Marx con sid ers he can express 

equilibrium  p r ic e s  and p r o f it s  in  terms o f labour v a lu es and 

th a t th e  labour theory i s  s t r i c t l y  v a lid  fo r  aggregative  re 

la t io n s  th a t he has no need to  r e ta in  th e  R icardian  fe a tu r e s .

1 / See chapter IV, se c t io n  ( i v ) .  
2 / Marx ( 1862b),  chapter X.



In t h is  sense Marx i s  more t h e o r e t ic a l  than Ricardo; and i t  i s  

why th e  S raffa -b ased  c r it iq u e  o f ^ïarx i s  so much more funda

m ental. The d e fe c ts  th at the S ra ffa  a n a ly s is  exposes in  th e  

labour theory o f va lu e  extend r ig h t  to  th e  heart o f th e  Marxian 

scheme, in  a way th a t they  do not in  th e R icardian  c a se .

( i i )  Indeterm inate. N egative and Zero Labour Values

We have seen  above /̂  th a t in  S raffa  system s in vo lv in g  

jo in t  production labour v a lu es  may be in determ in ate, n egative  

or zero . In i t s e l f ,  t h is  has no d ir e c t  s ig n if ic a n c e  fo r  the  

Marxian theory o f  p r o f it  fo r  Marx i s  not concerned w ith  labour 

v a lu e s , per s e ,  but w ith  th e  derived magnitudes, c ,  v ,  s ,  

c /v ,  s /v  and s / c  + v .  However, i f  th e primary concept i s  in 

adequate s o , t oo ,  w i l l  be th e  derived con cep ts. And th e  p oss

i b i l i t y  o f  indeterm inacy, n e g a t iv ity  and van ish in g  labour v a lu es  

do make labour v a lu es  inadequate primary con cep ts, g iven  Marx's 

purpose of dem onstrating a p rec ise  r e la t io n sh ip  between 

e x p lo ita t io n  and p r o f i t .  F ollow ing R icardo, Marx im p lic i t ly  

assumes th at labour va lu es are w e ll d efin ed , non-negative  

magnitudes which are p o s it iv e  fo r  a l l  produced com m odities. 

Furthermore, he i s  required to  make such assum ptions. Without 

them the derived labour va lu e magnitudes may a lso  become un

d efin ed , van ish  or be o f th e  'wrong s ig n ' . In such ca ses  

Marx's p ro p o sitio n  cannot be expressed or cannot be expressed  

in  a se n s ib le  way. The th ree num erical examples provided in
2 /Chapter I I I  are q u ite  s u f f ic ie n t  to  demonstrate t h i s .  '

1/  Chapter IV, s e c t io n  ( v ) .
2/  See chapter IV, s e c t io n  (v ) .
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In th e f i r s t  example th e  labour v a lu e  o f  both commodities

i s  undefined . I t  fo llo w s  th a t a l l  of Marx's derived va lu e

magnitudes are undefined . Consequently, a l l  p ro p o sit io n s  made

in  t h e ir  terms are vacuous. In th e  second example both labour
1 /v a lu es  and a l l  th e  derived  magnitudes are d e fin e d . ' However,

th e  v a r ia b le  c a p ita l  m agnitudes are o f p erverse s ig n  as i s  th e

r a te  o f  e x p lo ita t io n . In th e  th ird  example, th e  surplus va lue

generated  by both p rocesses i s  zero so th e  ra te  o f  e x p lo ita t io n  
2 /i s  a ls o  zero . ’ These la s t  two examples, th e r e fo r e , show th at

3 /th e fundamental Marxian theorem^' w i l l  not cover ca ses  in 

v o lv in g  jo in t  production . P o s it iv e  surp lus va lu e i s  not a 

n ecessary  co n d itio n  fo r  p o s it iv e  p r o f it  and a p o s it iv e  ra te  o f  

surplus va lu e  i s  not n ecessary  fo r  a p o s it iv e  ra te  o f p r o f i t .^ /  

Furthermore, Marx's formula fo r  the ra te  o f  p r o f it  i s  c le a r ly  

flaw ed . In th e  second example, i t  p re d ic ts  a p r o f it  ra te  of 

-100^ and in  th e  th ird  a p r o f it  ra te  of zero . But we know th a t  

in  both ca ses  the ra te  of p r o f it  i s  25/ *̂ This in d ic a te s  that  

Marx's formula can be in co rrec t w ith re sp ect to  both s ig n  

and m agnitude. I t  fo llo w s  th a t Marx's formula does not 

n e c e s sa r ily  even approximate th e correct r a te  o f p r o f i t .

-  So = 1*̂1 /  c^ = 6 ,  c^  = - 8 ,  v^ = -4-, v^  = -Y,  = 1
2 /  c^  =  0 ,  c 2  ~  1 2 ,  V^ =  1 ,  s ^  =  0 ,  S 2  — 0 .

3/  See chapter V, s e c t io n  ( i i i ) .
4/  Surplus va lue i s ,  th e r e fo r e , not a 'p r io r  concrete magnitude 

. . .  which could p la u s ib ly  be regarded as c o n s t itu t in g  the  
u ltim ate  source o f p r o f i t s . *  Meek (1977) ,  p.  126.
I n  th e  second example above, the n e g a t iv ity  o f th e  ra te  o f  
e x p lo ita t io n  r e s u lt s  from th e n e g a t iv ity  o f v a r ia b le  c a p ita ls .  
I t  i s  easy to  construct examples where a n ega tive  ra te  o f  
surplus va lu e r e s u l t s  from n egative  surplus v a lu e s .
F o l l o w i n g  S raffa  ( i 9 6 0 ) ,  pp. 60-61,  Steedman (1975) was th e  
f i r s t  to  e x p l ic i t ly  point out the p o s s ib i l i t y  o f n ega tive  
surplus value c o -e x is t in g  w ith p o s it iv e  p r o f i t s .  He did so , 
however, in  th e context of S raffa  system s which were assumed 
to  be in  steady s t a t e  growth. I t  i s  unclear why t h i s  com pli
ca tio n  was introduced fo r  i t  i s  q u ite  redundant to  
e s ta b lish in g  the p o in t .
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( i i i )  The Rate o f P r o fit

I/Iarx's formula fo r  the ra te  o f p r o f it  i s  s e r io u s ly  flawed 

even in  th e  absence o f jo in t  production . I t  in v o lv e s  th e  

summation o f  surplus v a lu e s , constant c a p ita ls  and v a r ia b le  

c a p ita ls  over a l l  p ro cesse s . We know, however, th a t non b a sics  

are ir r e le v a n t to  th e  determ ination o f th e  ra te  o f p r o f i t .

Marx's form ula, th e r e fo r e , in clu d es redundant d a ta .

D iv id in g  through by v a r ia b le  c a p ita l ,  Marx's formula can 

be w r itten  as e/k  + 1, where e i s  th e  r a te  o f e x p lo ita t io n  and 

k i s  th e economy-wide organic com position o f  c a p ita l ,  e depends 

on th e  productive co n d itio n s in  wage good in d u str ie s  a lo n e .

The 'v a lu e  o f labour power' i s  determined by th e  labour va lu e  

of th e  r e a l  wage. The surplus va lu e generated  by each worker 

i s  g iven  by the d iffe r e n c e  between t h i s  and th e  len g th  o f th e  

working day, which i s  uniform in  a l l  p r o c e sse s . The r a te  o f  

surplus v a lu e  i s ,  th e r e fo r e , com pletely independent o f  th e non- 

b a sic  s e c to r s  of the economy. However, k i s  n o t, fo r  i t  i s  

th e  economy-wide organic com p osition .^ /

Even in  th e  case where non-basic or luxury se c to r s  are non

e x is te n t ,  Marx's formula i s  s t i l l  in c o r r e c t . The ra te  of p r o f it  

can ob viously  be represented  as Pg*s*/pjj.*k* where s* i s  the  

column v ec to r  o f commodities forming p r o f it  measured in  u n its  

o f embodied labour (so  that th e  elem ents rep resen t surplus 

v a lu e s );  k* i s  th e  column v ec to r  o f commodities as in p u ts .

1 / I t  fo llo w s  th at when Marx c r i t i c i s e d  Ricardo fo r  m aintaining  
th a t th e  production co n d itio n s o f luxury in d u s tr ie s  were 
ir r e le v a n t to  th e  determ ination  of the p r o f it  r a te , ( 1862b),  
pp. 349, 423,  431,  he was c r i t i c i s in g  th e  lo g ic a l ly  correct  
p o s it io n . Marx h im self was deceived  by th e  f a l s e  'appearances' 
generated through h is  co n ce p tu a lisa tio n  in  terms of  
labour v a lu es  I
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in c lu d in g  wage payments to  workers, again  measured in  u n its  

o f  embodied labour; p^* and p^* a r e /v e c to r s  o f equilibrium  

p r ic e /v a lu e  r a t i o s .  In g en era l, th e  p^* and pĵ * w i l l  not be 

such th a t pi * s* /p ,*k *  = i. s * / l ,k *  where i  and i, are row sum
S iC S  K S K

v e c to r s .  I f  they were equal fo r  one p a r tic u la r  case o f  pro

d u ction  tim e s tr u c tu r e s , they would not be equal fo r  another. 

Labour v a lu es  are aggregates o f  dated labour components and 

th e  com position  o f the la t t e r  n e c e s sa r ily  a f f e c t s  the  

p r ic e /v a lu e  r a t io s .

In  f a c t ,  Marx's procedure i s  d e f ic ie n t  in  a more b a sic  

way. Like R icardo, Marx uses aggregate c a p ita l  m agnitudes.

The non-wage elem ents o f  c a p ita l  are aggregated in  each p rocess, 

and over d if fe r e n t  p ro cesses , in to  constant c a p ita l  m agnitudes. 

S im ila r ly , elem ents o f wage c a p ita l  are aggregated in to  

v a r ia b le  c a p it a ls .  Such aggregation  by labour v a lu es  would 

only be perm issable i f  th e p r ice  va lu e c o e f f ic ie n t s  o f each 

element o f constant c a p ita l  were the same and i f  p r ice /v a lu e  

r a t io s  o f  each element of v a r ia b le  c a p ita l  were th e  same.

'S in ce  some commodities en ter both constant and v a r ia b le  

c a p it a l ,  t h i s  in  e f f e c t  req u ires th at a l l  commodities have th e  

same p r ic e /v a lu e  c o e f f i c ie n t ,  i . e . ,  th e  p r ic e s  are proport

io n a l to  v a lu es  and the whole . . .  problem o f transform ation  

i s  a b sen t. '

1 / Steedman (1977) ,  p.  68.
2 / We saw above, chapter IV, se c tio n  ( v i ) ,  th a t i t  was not 

p o ss ib le  to  r e la te  the movement of equ ilibrium  p r ic e s ,  
consequent on a change in  the numeraire wage, to  
'c o n s t itu t io n s  o f c a p i t a l ' .  The same p oin t holds regarding  
Marx's attem pt, above, chapter V se c t io n  ( i i i ) ,  t o  r e la te  
th e  d ev ia tio n s  o f p r ic e s  o f  production from labour va lu es  
to  s e c to r a l  organic com positions o f c a p it a l .  On t h i s ,  
see P a s in e t t i  (19770,  pp.  136 and 142.^
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( i v )  Transform ation

I t  has freq u en tly  been a sser ted  that S raffa*s a n a ly s is  

* so lv e s  th e  transform ation  problem *.^/ This i s  important 

because th e problem had p rev iou sly  been examined only in  models 

where each commodity was produced by a s in g le  p ro cess , so th ere  

could  be no proper treatm ent o f f ix e d  c a p ita l  and jo in t  pro

d u ctio n . However, such a sse r t io n s  have not been supported w ith  

a dem onstration th a t t h is  i s  tru e , or what r e s t r ic t io n s ,  i f  

any, are required fo r  i t  to  be t r u e .^ /

The co n sid era tio n s  o f  s e c t io n  ( i i )  might be thought to  

have q u ite  d isa str o u s  consequences fo r  th e  d eriv in g  o f e q u i l i 

brium p r ic e s  and p r o f it s  from data on labour v a lu e s . Indeed 

they  do. But the im p lica tio n s  are not as severe as might 

appear. Provided labour v a lu es  are determ inate and non-zero i t  

i s  always p o ss ib le  to  undertake such a transform ation  in  term s 

of a S ra ffa  system in v o lv in g  only produced com m odities. N eith er  

f ix e d  c a p ita l  or jo in t  production have to  be ruled  o u t. Nor i s  

i t  required  th a t labour v a lu es  be p o s i t iv e .

The u n its  in  which commodities are measured are a r b itr a r y .  

I t  i s ,  th e r e fo r e , p o ss ib le  to  take the u n its  to  be embodied 

labour v a lu e s . The p r ices  of a S ra ffa  system  then  become p r ic e s  

'per unit o f labour v a lu e ' or p r ic e -v a lu e  r a t io s .  Given the  

wage, s im ila r ly  sp e c if ie d  in  terms o f labour v a lu e , and a 

n orm alisation  co n d itio n  fo r  p r ic e s ,  the assum ptions on which

1 / See,  fo r  example, Dobb (1961) ,  p.  48, Dobb (1973) ,  p. 161,  
Robinson (1965) ,  p.  30, R oncaglia (1978) ,  pp.  137-138, and 
Steedman (1977) ,  p.  33.

2 / S ra ffa , o f cou rse , dem onstrates that fo r  each of h is  system s 
i t  i s  p o s s ib le  to  d erive equ ilibrium  p r ic e s  and a d is t r ib u t 
io n a l v a r ia b le  from knowledge o f technology and the remain
ing d is t r ib u t io n a l  v a r ia b le . However, th a t i s  not a so lu t io n  
to  the transform ation  problem. The transform ation  problem 
in v o lv es  a determ ination  on th e  b a s is  o f labour v a lu e s , not 
te c h n o lo g ic a l d ata .



7TU%

a S ra ffa  system  i s  b u ilt  in d ic a te s  th a t a s o lu t io n  e x i s t s  fo r  

the p r ices  and th e  ra te  o f  p r o f i t .  C onsequently, transform 

a t io n  i s  p o s s ib le .

In the case where th ere  are n eg a tiv e  labour v a lu e s , a 

n eg a tiv e  entry fo r  inputs and outputs would occur. However, 

t h i s  would only in d ic a te  th a t an econom ically  m eaningful s o l

u tio n  would in v o lv e  th e  corresponding p r ic e -v a lu e  r a t io  being  

n o n -p o s it iv e . In t h i s  case th e  p h y s ica l q u a n tit ie s  o f  the com

modity would be traded fo r  non-negative amounts o f  th e  numeraire. 

N egative labour v a lu e s , th e r e fo r e , cause no problems fo r  tra n s

form ation . But i f  labour v a lu es were undefined , or zero , a 

transform ation  would not be p o s s ib le .  I t  would not be p o ss ib le  

to  measure commodities in  u n its  o f embodied labour and p r ic e -  

va lu e r a t io s  would become undefined.

Apart from t h i s ,  th ere are other m atters which are o f  

s ig n if ic a n c e  in  understanding the s ta tu s  o f  th e  transform ation  

carried  out v ia  S raffa*s a n a ly s is .  So fa r  as th e  computation  

o f p r ic e s  and p r o f it s  i s  concerned, i t  c le a r ly  shows th e  tra n s

form ation problem to  be a pseudo-problem. Labour va lu es are 

magnitudes derived  from tech n o lo g y . In order to  compute them, 

te c h n o lo g ic a l in form ation  i s  required which, to g e th er  w ith the  

s p e c if ic a t io n  of the wage, i s  s u f f ic ie n t  to  compute p r ic e s  and 

p r o f i t s .  Consequently Samuelson was p e r fe c t ly  correct to  

ch a ra c ter ize  th e  transform ation  procedure as an * unnecessary  

detour*^/  from a com putational or p r e d ic t iv e  v iew p o in t. I t  

a lso  fo llo w s  th a t Marx was q u ite  wrong to  a s s e r t  th at without 

working from labour va lu es i t  would be im p ossib le  to  c a lc u la te
2 /p r ic es  o f production  and th e  ra te  o f p r o f i t .  '

1/  Samuelson (1957) ,  (1970) ,  (1971) .  
2/  See chapter V, se c t io n  ( i i i ) .
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Moreover, when ch o ice  o f technique co n sid era tio n s i s

e x p l i c i t l y  allow ed f o r ,  a s  i t  i s  in  th e  th ir d  part o f S raffa*s

work,^/  i t  i s  the case th a t not only i s  technology  required  to

determ ine labour v a lu e s , but the re lev a n t technology cannot be

s p e c if ie d  independently o f  some procedure which determ ines which
2 /tech n iqu es are u t i l i s e d .  ' Furthermore, such procedures may 

r e s u lt  in  labour v a lu es  being e ith er  underdetermined or over

determ ined. D eterm ination o f labour v a lu es  req u ires that th ere  

be s u f f ic ie n t  p ro cesses u t i l i s e d  to  so lv e  th e  equations d e fin 

ing labour v a lu es , and we have already g iv en  an example where 

te c h n ic a l ch o ice  may preclude t h i s .^ /  Overdeterm ination can 

occur i f  th e  number o f p rocesses used exceeds th e  number o f  

commodities produced. No such p o s s ib i l i t y  can occur in  a 

S ra ffa  system , by assum ption .^ / However, a t a g iven  wage and 

p r ice  v ec to r  more than one system may be eq u ally  p r o f ita b le  so 

th a t the substance o f th e  problem remains in  th e  S raffa  frame

work. Each system can d efin e  a d if fe r e n t  se t  o f labour va lu es  

and i f  both system s are operated sim ultaneously  labour va lu es  

w i l l  be overdeterm ined.

This la s t  s itu a t io n  i s  one in  which th ere  corresponds to  

a ra te  o f p r o f it  and p r ice  v ec to r  more than one se t o f labour 

v a lu e s . The converse s itu a t io n  can a lso  a r i s e .  Corresponding 

to  one se t o f labour v a lu es  there can correspond more than one

1/  S raffa  (1960) ,  pp.  81 -87 . We have a lready noted , above p . g 5 
th at w ith jo in t  production a ch o ice  of techn ique problem i s  
n e c e ssa r ily  im p l ic i t .  S raffa  reco g n izes t h is  in  part I I ,  
but does not e x p l i c i t ly  consider i t s  im p lic a t io n s .

2 / See chapter IV, s e c t io n  ( v ) .
3 /  above, p. G5.
4 /  See chapter I I ,  s e c t io n  ( i i i ) .
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ra te  o f p r o f it  and p r ice  v e c to r . This i s  p o ss ib le  i f  th ere  

i s  jo in t  p rod u ction .^ /

I t  fo llo w s from th e  above th a t S ra ffa*s 'so lu tio n *  to  the  

transform ation  problem i s  a h ig h ly  lim ite d  so lu t io n . Moreover, 

even i f  th e se  lim ita t io n s  are ignored, th e  economics th a t l i e s  

behind i t  i s  not w e ll founded.- The r a t io n a le  o f  transform ation  

w ith in  the Marxian scheme l i e s  in  s tr ip p in g  away the d ecep tive  

'appearances* created  by th e  com p etitive  fo r c e s  o f supply and 

demand. I t s  main purpose was to  show th a t th e  source o f  

p r o f i t s  la y  in  surplus v a lu e , and indeed , in  surplus va lu e  a lo n e , 

d e sp ite  th e fa c t  th at a uniform ra te  o f p r o f it  appeared to  

in d ic a te  th a t i t  was not ex p lo ite d  labour, but c a p ita l  pro

d u c t iv i ty ,  which created  p r o f i t .

Marx's own attem pt to  do t h is  went beyond tran sform ation .

In a d d itio n , he argued that = 3r£(ap*+ vp*)and th at

2 v .*  = 5;v_.*p.* which togeth er  ensured th at  r = r s . / ^ ( c .  + v . ) .  
i   ̂ i   ̂  ̂ i   ̂ i   ̂ ^
In g en era l both th e  f i r s t  two co n d itio n s  cannot be met

sim u ltan eou sly . Nor indeed can th e th ir d . More im portantly ,

surplus va lu e may be n egative  and, th e r e fo r e , o f the wrong s ig n .

Thus even when transform ation  can be accom plished i t  la ck s a

r a t io n a l foundation .

Can anything be saved from t h is  wreckage? A co n sid era tio n

o f S r a ffa 's  standard commodity in d ic a te s  th a t some sa lvage

may be p o s s ib le .

1 /  Sraffa  (1960),  pp. 61-62.



I T U U

(y) E x p lo ita t io n . P r o f it  and the Standard Commodity

In the course o f d ea lin g  w ith  tran sform ation , Marx 

in d ica ted  th a t a commodity which was produced w ith  an average 

organic com position  o f  c a p ita l  would not only have a p rice  of  

production equal to  i t s  v a lu e , but a lso  i t s  co n d itio n s  o f pro

d uction  were s u f f ic ie n t  in  them selves to  determ ine th e  ra te  of  

p r o f i t .  In th e  con text o f Marx's transform ation  algorithm  

t h i s  p ro p o sitio n  i s  c o r r e c t . He computes th e  p r o f it  ra te  from

th e  formula £■ s . + v . ) but th e  same r e s u lt  would occur i f  
i  i

in stea d  th ese  aggregate va lu e q u a n tit ie s  were rep laced  by th ose  

from the in du stry  o f average organic com position . D ivid ing  

through by Marx's p r o f it  formula becomes e /k  + 1, where e

i s  th e  economy-wide ra te  o f  surplus va lu e and k th e  economy-wide 

organic com position  o f c a p it a l .  The average in du stry  i s ,  by 

d e f in i t io n , th e  industry  w ith  th e  same organic com position  as  

th e economy as a w hole, i . e . ,  k.  w h ile  e i s  uniform in  a l l  

s e c to r s . C onsequently, th e  determ inants o f  the ra te  of p r o f it  

can be represented  e ith e r  in  terms of the aggregate r e la t io n s  

o f production  and e x p lo ita t io n  or in  terms of th o se  r e la t io n s  

as they apply to  th e  in du stry  o f average com position  a lo n e .

We have seen in  th e  previous se c t io n s  th a t I'larx was in  

fa c t  wrong concerning h is  form ulation  of determ ination  in  

terms of economy-wide ag g reg a tes. The second rep resen ta tio n  i s  

a ls o  in c o r r e c t . The industry  he d efined  a s 'average' would 

not be capable o f determ ining the r a te  o f  p r o f it  when the  

transform ation  of in p u ts was incorporated  in to  a transform 

a t io n  a lgorithm . The p r ic e s  of i t s  means o f production cannot 

be determined independently o f  th e other se c to r s  and without 

t h i s  i t  cannot determ ine the p r o f it  ra te  in  i s o la t io n .  Never

t h e le s s ,  the ' s p i r i t '  o f Marx's second form ulation  can be 

shown to  be co rrect through the use o f  S r a ffa 's  standard  

commodity.
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In S raffa*s a n a ly s is ,  as in  th a t of Marx, th e  determ inants 

o f  th e  p r o f it  ra te  can be represented  in  two ways: by con sid er

in g  th e  co n d itio n s  o f  production in  th e  whole system  or by con

s id e r in g  th ose  o f th e  standard commodity. Moreover, in  any 

S ra ffa  system in v o lv in g  only produced com m odities, a unique 

standard commodity can be con stru cted , w hile th e e x is te n c e  of  

Marx's 'average commodity' would be a c c id e n ta l .^ /  Furthermore, 

t h i s  i s  tru e  o f system s which in v o lv e  f ix e d  c a p ita l  and jo in t  

production  ju st  as much as fo r  th e  sim pler case where each 

commodity i s  produced by a s in g le  p ro ce ss , which i s  th e  case to  

which Marx's a n a ly s is  i s  con fin ed . A lso , i t  i s  tru e  independent

ly  o f  whether th e  wage i s  advanced or paid in  a rr ea r s . For 

s im p lic ity  in  t h is  s e c t io n  we make th e  la t t e r  assum ption. How

ever , th e  use o f S r a f fa 's  standard commodity to  represen t

Marx's argument does requ ire in  a l l  ca ses  th a t th e  wage be
2 /measured in  u n its  o f th e  standard commodity. '

The p h y s ica l u n its  in  which S ra ffa  measures th e  standard

commodity are th e  net product o f th e  standard system  when t h is

system  employs one u n it o f d ire c t  laboior in  t o t a l .  C onsequently,

th e  labour va lu e o f  a u n it o f th e standard commodity i s  equal 
% /

to  u n i t y . W h e n  i t  i s  used as numeraire i t s  p r ic e -v a lu e  

r a t io  i s  a ls o  u n ity  so that i t  s e l l s  a t i t s  'v a lu e ' . Since  

i t s  means o f production c o n s is t  on ly  o f u n its  o f i t s e l f  th e ir  

p r ic e -v a lu e  r a t io s  are a lso  u n ity . The maximum r a te  o f  

p r o f it  (R) i s  the r a t io  o f net product to  means o f production .

j /  Marx's 'average industry ' i s  an a c tu a l in d u stry . Technology 
and ou tp uts, which determine th e  average organic com position  
of c a p ita l ,  may be such that no a c tu a l in du stry  i s  'a v e r a g e '.

2 / Without t h is  assum ption i t  could not be assured th a t surplus 
v a lu e was p o s i t iv e .  Without t h i s  assurance th ere  i s  no 
r a t io n a le  to  th e  e x e r c is e .

3 /  The u n its  in  which the standard commodity i s  measured can, 
of cou rse, always be defined  in  such a way as to  ensure a 
labour va lue o f u n ity .



T his i s  n e c e s s a r ily  equal to  the r a t io  o f  th e  labour va lu e  

contained  in  th e  net product to  th e  labour value o f th e  means 

o f production . Moreover, the ra te  o f p r o f it  a sso c ia te d  with  

any wage, paid in  th e  standard commodity, can be m eaningfully  

rep resen ted  as a r a t io  o f  surplus va lu e  t o  th e labour va lu e  

of c a p it a l .

The labour va lu e o f th e  net product o f  th e  standard system

can be decomposed in to  v  and s , where v  i s  th e  labour values s s
o f th e  wage and s^ th e  r e s id u a l surplus v a lu e . The labour 

v a lu e  o f th e  means o f production  in  th e  standard system  can be 

sym bolized by c^. Thus, th e  maximum r a te  o f p r o f it  (R) equals  

(v^ + 81 ) / c ^ .  We know th a t r  = R(l -w) and th a t ( l -w)  i s  

sim ply th e  proportion  o f th e  net product o f  th e  standard system  

which goes to  p r o f i t .  C onsequently, r  = R(l -w)  = (v^ + Sg)/Cg.  

(1 -  v „ / ( v  + s_) = 81 / c ^ .  This i s  a r a t io  o f  ex p lo ited  labour,S 8  S 8  S

or surplus v a lu e , to  th e  labour va lu e o f c a p it a l .  C lear ly  a 

p o s it iv e  Sg i s  a necessary  and s u f f ic ie n t  co n d itio n  fo r  a 

p o s it iv e  r ,  g iven  th at c^ i s  p o s i t iv e .

Meek's co n c lu sio n , form ulated for system s in v o lv in g  no 

f ix e d  c a p ita l  or jo in t  production and where th e  wage i s  paid  

in  arrears in  terms of th e standard commodity, i s  in  fa c t  tru e  

fo r  a l l  system s considered  by S ra ffa  which in v o lv e  only  

produced com m odities.

'S ra ffa  i s  p o stu la tin g  p r e c is e ly  th e  same r e la t io n  between 

th e  . . .  r a te  o f  p r o f i t s  and th e co n d itio n s  o f production in  h is  

"standard” industry  as Marx was p o stu la tin g  between th e  . . .  

r a te  of p r o f it s  and th e con d ition s o f production in  h is  

in du stry  of "average organic com position  o f c a p ita l” . . . .
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S r a ffa 's  "standard industry" , seen from t h i s  po in t o f  v iew ,

i s  e s s e n t ia l ly  an attempt to  d e fin e  "average co n d itio n s o f

production" in  such a way as to  ach ieve th e  id e n t ic a l  r e s u lt
1 / ? /Marx was .s eek i ng* , ' '

1/  Meek (1967) ,  pp. 177-178.
2 / An a lte r n a t iv e  'salvage* op eration  to  th a t d iscu ssed  in  t h i s  

se c t io n  i s  th e  one proposed by Morishima (1973) ,  (1974) ,
(1976) and Morishima and Catephores (1978) .  This in v o lv es  a 
r e d e f in it io n  o f labour va lu e and e x p lo ita t io n  such th a t a 
reform ulated 'fundamental Marxian theorem' may be reta in ed  
in  th e  fa ce  o f jo in t  production . What Morishima c a l l s  the  
'true* va lu e  o f a commodity i s  d efin ed  as th e  minimum 
amount o f labour required fo r  i t s  production , g iven  a l l  
th e  a v a ila b le  methods o f production and not ju st  the p rocess
es a c tu a lly  employed. The va lu e  o f  labour power, th e r e fo r e ,  
i s  th e  minimum q uantity  o f labour required  to  produce the  
commodity bundle which forms th e  wage. Surplus va lu e  i s  
th e  d iffe r e n c e  between th e t o t a l  labour employed and the  
valu e o f th e  t o t a l  labour power employed. The ra te  o f  
e x p lo ita t io n  i s  th e  r a t io  o f  th e  former to  th e  la t t e r .  I t  
i s  proved th a t 'true* v a lu es  cannot be n eg a tiv e  and th at  
a (reform ulated) fundamental Marxian theorem holds even in  
ca ses  in v o lv in g  jo in t  production .

This approach has ser io u s d e f e c t s .  'True* va lu es are  
d iffe r e n t  concepts from Marxian v a lu e s . They are d eter
mined v ia  a lin e a r  programming computation q u ite  a l ie n  to  
th e  so lu t io n  o f sim ultaneous equations im p lic it  in  Marx's 
approach; and th e  computation i s  ca rr ied  out in  term s of 
tech n iqu es which may never be u t i l i s e d .  Furthermore, 
they  are 'non-additive*  and do not a llow  a commodity value  
to  be expressed as the sum of constant c a p ita l ,  v a r ia b le  
c a p ita l  and surplus v a lu e . S ince Marx im p l ic i t ly  assumes 
a d d it iv i t y ,  and form ulates other a sp e c ts  o f h is  a n a ly s is  
on this b a s is ,  an acceptance of M orishim a's new concepts  
would req u ire  a reform ulation  of. v ir t u a l ly  a l l  of Marx's 
econom ics. Of at le a s t  equal s ig n if ic a n c e  i s  th e  fa c t  that  
th e  s o c io lo g ic a l  p ro p erties  Marx a t tr ib u te s  to  h is  va lu e  
concepts ( see  Howard and King (1975) ,  Chapter 2) cannot be tra 
n sferred  to  ' t rue'  v a lu es , so th a t , not only th e  econom ics, 
but th e  more gen era l s o c ia l  th eory , would requ ire ex ten siv e  
r e v is io n . In sh o r t , M orishima's a n a ly s is ,  d e sp ite  i t s  
in g en u ity , i s  a purely form al one having no more than a 
nominal connection  with Marxian econom ics. None of th is  
c r it ic is m , o f  cou rse, rep resen ts an argument in  favour of 
th e reform ulation  in  terms o f S ra ffa * s standard commodity. 
T h is, t oo ,  has d e f e c t s .  See below, s e c t io n  ( v i i ) .
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( v i )  The Theory o f th e  F a llin g  Rate o f P r o f it

Marx's theory of th e  f a l l in g  p r o f it  r a te  was presented  in  

terms o f h is  formula fo r  the p r o f it  r a te ,  e /k  + 1• I t  can, 

th e r e fo r e , r e la te  only to  s p e c ia l c a s e s .  The S raffa-based  

reform u lation  o f  th e  previous s e c t io n  does not provide a 

more gen era l fou n d ation . The com position  o f th e  standard 

commodity w i l l ,  in  g en era l, change w ith  te c h n ic a l progress so 

th e re  i s  no b a s is  in  term s o f which comparisons can be made.

In a d d it io n , Marx's statem ent o f t h i s  p ro p o sitio n  on th e  move

ment o f th e  p r o f it  r a te  i s  e s s e n t ia l ly  a s s e r t iv e .  I t  r e s t s  

upon th e  statem ent th a t th e r i s e  in  th e  organic com position o f  

c a p it a l  w i l l ,  a f te r  some p o in t, exceed th e  r i s e  in  th e  ra te  o f

e x p lo ita t io n .^ /  No a n a ly s is  i s  provided in d ic a tin g  th e  cond i-
2 /t ie n s  which are required  fo r  th is  to  occur. ' There i s ,  

however, no d i f f i c u l t y  in  showing, through S r a ffa 's  a n a ly s is ,  

th a t Marx's theory i s  se r io u s ly  d e f e c t iv e .

Marx's p o s it io n  i s  ex a c tly  contrary to  th a t of R icardo. 

For Ricardo i t  i s  th e  d e c lin in g  p ro d u c tiv ity  o f in p u ts which 

r e s u lt  in  a f a l l in g  r a te  o f p r o f i t ,  g iven  a f ix e d  su b sisten ce  

wage. For Marx, i t  i s  th e  r is in g  p r o d u c tiv ity  o f in p u ts , 

r e s u lt in g  from te c h n ic a l p rogress, which lead s to  th e  f a l l in g  

p r o f it  r a t e ,  g iven  the f ix e d  su b sisten ce  wage. I t  fo llo w s  

th a t th e  same form al a n a ly s is  as was used to  su b s ta n tia te  the  

e s s e n t ia ls  o f R icardo's a n a ly s is  undermines th a t o f  Marx and 

and th e  p o ss ib le  excep tion  to  the R icardian  ca se , r e s u lt in g

1/  The r i s e  in  the organic com position  o f c a p ita l  i s  taken fo r  
granted by Marx. I t  should not have been . See Howard and 
King ( 1975 ) ,  Chapter 6 and Steedman (1977) ,  pp. 124-125,

132- 136 .
2/  See Howard and King (1975),  pp. 205-207.
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from jo in t  production , provides th e  only sa lv a t io n  fo r  Marx.^/ 

S ince n e ith er  Ricardo nor Marx form ally  incorporated  jo in t  

production in to  th e ir  a n a ly s is ,  what may be taken as an in s ig h t  

o f th e  part o f Ricardo i s  a b lin d n ess  on th e  part o f Marx.

I t  fo llo w s th a t ,  o u ts id e  p o ss ib le  excep tion s stemming

from jo in t  production , i f  th ere  are no R icardian  d im in ish ing
2 /  3 /re tu r n s , ' i f  the commodity com position o f  th e wage i s  f ix e d ,

and th e  economy c lo s e d ,^ /  then , te c h n o lo g ic a l r e g r e ss io n  rather

than te c h n o lo g ic a l progress i s  required  t o  ensure a f a l l in g

r a te  o f  p r o f i t .  There i s ,  o f cou rse, no reason fo r  expecting

such r e g r e ss io n , e s p e c ia l ly  in  a c a p i t a l i s t  economy.

1/  See chapter IV, s e c t io n  ( i v ) .  For an a lte r n a t iv e  form ulation  
o f the a n a ly s is  in  terms of the w age-p rofit curves, developed  
in  part 3 o f S ra ffa  (1960) ,  see  Samuelson (1972) and (1973) .

2 / Rosdolsky (1956) ,  E r lic h  (1967) and Gusten (1965) have 
suggested  th at Marx did supplement h is  argument w ith  
R icardian  elem ents. There seems to  be some evidence fo r  t h i s .  
However, Marx' s main argument c e r ta in ly  does not in v o lv e  
dim inish ing re tu rn s . His ex p o sit io n  o f the f a l l in g  r a te  o f  
p r o f it  occurs b efore h is  d iscu ss io n  of land.

3 /  As i s  e x p l ic i t ly  assumed by Marx, see  chapter IV, s e c t io n  ( i i )
4 /  Marx r e fe r s  to  fo re ig n  trade only as a cou n teractin g

in flu en ce  to  the tendency o f th e  r a te  o f p r o f it  to  f a l l ,
Marx (1894) ,  p.  237.



[T T T T

( v i i )  Conclusion

The S raffa-based  a n a ly s is  o f th e  Marxian theory o f  

e x p lo ita t io n  and p r o f it  c r e a te s  a long t r a i l  o f  d estru c tio n  

and l i t t l e  e l s e .

Marx's c r it ic is m  o f Ricardo fo r  f a i l in g  to  provide an 

in term ed iate  conceptual stru ctu re  lin k in g  labour v a lu e s ,  

equ ilibrium  p r ic e s  and p r o f i t s  may be considered  w e ll  founded.

But h is  own attem pt to  f i l l  th e  vacuum w i l l  not s u f f i c e .  Indeed 

Marx's own proposed stru ctu re  o f  exp lan ation  i s  contrary to  some 

o f  th e  a n a ly t ic a l  advances made by R icardo. T his i s  p a r t ic u la r ly  

tru e  regarding th e  ir re lev a n ce  o f luxury production  to  the  

determ ination  o f th e  r a te  of p r o f it  and th e  r e la t io n  o f  

p ro d u c tiv ity  to  th e  ra te  o f  p r o f i t ,

Marx's d e f in i t io n  o f surplus va lu e  and e x p lo ita t io n  i s  

p r e c is e .  However, th e se  d e f in it io n s  w i l l  not support the  

con clu sion s Marx sought to  d e r iv e . In p a r tic u la r  i t  cannot be 

reasonably argued, w ithout important q u a l i f ic a t io n s ,  th a t  

surp lus va lue i s  th e  source o f p r o f i t s .  O utside s p e c ia l  ca se s , 

surp lus va lu e may become a vacuous concept or endowed w ith  

'p e c u lia r ' p r o p e r tie s , such as n e g a t iv ity ,  even though p r o f it s  

are p o s i t iv e .  By adopting an a lte r n a t iv e  treatm ent, suggested  

by Marx's concept o f th e  ' average in d u stry* , i t  i s  tru e  that 

a r e la t io n s h ip  between a concept o f surp lus va lu e and th e  p r o f it  

r a te  can be shown to  e x is t  in  the ' s p i r i t '  which Marx in tended .

I f  th ere  i s  any r e a l  support g iven  to  Marx by S ra ffa  i t  l i e s  

h ere . However, th ere  are sev era l important p o in ts  to  note in  

a sse s s in g  th e  s ig n if ic a n c e  o f t h i s .

F ir s t ly ,  n e ith er  Marx's own arguments, nor th e  arguments 

o f M arxists s in c e , have been g en era lly  framed in  such term s. 

Instead  they have predominantly re ferred  to  a concept o f
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surp lus va lue derived from an a n a ly s is  o f  the whole economy.

Secondly, and more im portantly, th e  a n a ly s is  in  terms 

o f  S raffa*s  standard commodity req u ires  th at  th e  su b sisten ce  

wage bundle c o n s is t s  o f  u n its  o f  th e  standard. The value of  

labour power, a s  defined by Marx, i s  the  labour value o f  the  

commodity bundle which forms the  wage. I f  t h i s  commodity 

bundle i s  d i f f e r e n t  in  com position from standard proportions,  

i t  can embody a labour va lu e  s u f f i c i e n t l y  large  to  r e s u lt  in  

th e  surplus va lue of the  standard system becoming n eg a t iv e .  

Furthermore, s in c e  the  a n a ly s is  o f  s e c t io n  (v) re q u ires ,  in  

any c a se , th a t  the  numeraire wage be measured in  the standard 

commodity, th e  p r ice  r e la t io n s  between th e  wage bundle, i f  

d if fe r e n t  in  composition from that o f  th e  standard, and the  

standard commodity need determ ining. This would not be p o ss ib le  

without moving ou tside  the co n fin es  o f  th e  standard system, so  

that t h i s  system alone would not be capable o f  determining the  

ra te  of  p r o f i t .^ /  To avoid th ese  problems, Marx's treatment of  

th e  wage must be abandoned and i t  must be assumed that the  

commodity com position of the  wage i s  undetermined so that the  

wage i s  simply a numeraire wage. T h is, however, i s  not Marx's 

argument and indeed lead s to  a th ird  problem.

Any argument which seeks to  show that surplus value i s  

th e  source of  p r o f i t s  i s  exceed ingly  l im ited  in  terms of i t s  

cau sa l im p lica t io n s .  Steedman puts the point c le a r ly  as  

fo l lo w s .  'The very fa c t  th a t  the p ro p o s it io n  in  question  

"runs both ways" (r i s  p o s i t iv e  i f  and only i f  surplus value  

i s  p o s i t iv e )  means at once th at  i t  does not c o n s t i t u te  a theory  

of why r i s  p o s i t i v e .  Any theory o f  why p r o f i t s  are p o s i t iv e

1/ Those who have argued in  favour of r e in te r p r e t in g  Marx's
argument in  terms of S r a f fa 's  standard commodity seem to  have 
missed th e se  d e fe c t s .  See Meek (1967), pp. 161-178,
Medio (1972), Eatw ell (1973), (1975b), and Howard and King (1975

pp. 149-156,
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w i l l  a t  the  same tim e, be a theory of why surplus va lu e  i s  

p o s i t iv e  • • •  th e  only p o s s ib le  r o le ,  in  a theory of p r o f i t s ,  

f o r  the  statement that "r i s  p o s i t iv e  i f  and only i f  s i s  

p o s it iv e "  i s  as a f i n a l  l in k  in  an argument th e  e a r l ie r  s tages  

o f  which show why s i s  p o s i t i v e * .^ / Marx, o f  course, has such 

an argument in  the theory of the in d u s tr ia l  reserve  army of  

unemployed. But t h i s  i s  so d e fe c t iv e  on l o g i c a l  grounds, q u ite  

independently of i t s  weak em pirica l b a s is ,  that i t  could no 

longer be s e r io u s ly  e n te r ta in e d .^ /  M arxists, however, have 

provided no s u b s t i tu te  and are , o f  course, i l l  d isposed toward 

R icardian or n e o c la s s ic a l  a l t e r n a t iv e s .

Fourthly, th e  s ig n if ic a n c e  o f  th e  p ro p o s it io n  'e x p lo i ta t io n  

i s  the  source o f  p ro f its*  i s  in  i t s e l f  fa r  from c l e a r .  I t  has 

obvious emotive connotations but, although Marx used th e se  fo r  

propaganda purposes, they formed no part o f  th e  s o c i a l  theory  

he sought to  c o n stru c t .  The a n a ly t ic  s ig n if ic a n c e  Marx gave to  

such p ro p o sit io n s  was tw ofo ld . I t  e s ta b lish e d , he b e l ie v e d , an 

o b je c t iv e  foundation  fo r  the  c o n f l i c t  o f  c l a s s e s .  E x p lo ita t io n  

im plied that c la s s  in t e r e s t s  were ir r e c o n c i la b le  w ith in  

ca p ita lism . Furthermore, the  c a p i t a l i s t  system was thereby  

in tegra ted  in to  th e  gen era l theory of economic change -  

h i s t o r i c a l  m ateria lism . I t  i s  th e se  wider s o c io lo g ic a l  a sp ects  

which g ive  the  a n a ly s is  o f  surplus value i t s  s ig n if ic a n c e  fo r  

Marx. To e s ta b l i s h ,  or r e e s t a b l i s h ,  the p ro p o s it io n s  in  

i s o l a t io n  o f  th e se  a sp e c ts ,  or independently o f  an a l t e r n a t iv e  

framework which f u l f i l s  the  same r o le ,  lea v es  the  p ro p o sit io n s

1/  Steedman (1977),  pp. 58-59.
2/  See Howard and King (1975),  pp. 195-203.
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on e x p lo i ta t io n  in  search of a r a t io n a l  foundation . T h is ,  

however, i s  p r e c is e ly  what much modern work on Marxian 

economics d o s s .^ /

Without such a r a t io n a le ,  Marx's theory i s ,  in  Samuelson*s 

words, *an unnecessary detour*. The commodity production  

equations th a t d e f in e  the S raffa  system s, to g eth er  w ith the  

wage, are q u ite  s u f f i c i e n t  to  determine p r ic e s  o f  production, 

p r o f i t s  and th e  r a te  o f  p r o f i t s .  Marx's va lu e  magnitudes are 

derived from th e se  and fo r  p r e d ic t iv e  or com putational 

purposes c le a r ly  represent a redundant com p lica tion .

1 / Morishima (1973), (1974), and Harcourt and Kerr (1978) are 
p a r t ic u la r ly  good examples o f  t h i s .
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CHAPTER VII 

THE NHOCD'.SSIOAL THEORY OF 

CAPITAL PRODUCTIVITY AND PROFIT

( i )  General C h a r a c te r is t ic s  of N e o c la s s ic a l  Economics

In th e  la s t  th ird  of the  n ineteen th  century the b a s ic  

conceptual stru cture o f  n e o c la s s ic a l  economics developed.

Since that time i t  has a lso  been the  predominant approach 

adopted by economic t h e o r i s t s .  I t s  c h ie f  c h a r a c te r is t ic s  

are the  fo l lo w in g .

F i r s t l y ,  emphasis i s  placed on economic agents being  

decision-m akers or cho ice-makers, rather than s o c ia l  ac to rs  

whose behaviour i s  s tr u c tu r a l ly  determined. Of course, some 

n e o c la s s ic a l  economists may reco g n ise  that s o c io lo g ic a l  

m atters are important in  determining agents* 'choices* but 

they do not e x p l i c i t l y  take account of th e se  in  the con stru ct

ion  of theory . Agents are c l a s s i f i e d  as consumers or producers 

and simply assumed to  have ' t a s t e s '  or 'g o a ls '  which, subject to  

c e r ta in  c o n s tr a in ts ,  they seek to  s a t i s f y  in  some way. How the  

content of th ese  t a s t e s  and g o a ls  arose i s  not considered .  

Furthermore, n e o c la s s ic a l  econom ists in variab ly  consider ch o ice-

making behaviour from a p a r t ic u la r  p ersp e c t iv e .  D ec is ion s  are
1 /assumed to  be the outcomes of op tim isa tion  procedures- '

1 / In the ear ly  development of n e o c la s s ic a l  economics t h i s  was 
synonymous with marginal a n a ly s i s .  Indeed, Blaug (1978), 
p. 312, goes so fa r  as to  s t a te  that the 'whole of neo
c l a s s i c a l  economics i s  nothing more than the sp e l l in g  out 
of . . .  (the equi-marginal p r in c ip le )  . . .  in  ever wider 
c o n te x t s . '  I t  i s ,  th e r e fo r e ,  not d i f f i c u l t  to  understand 
why the development of n e o c la s s ic a l  economics i s  frequently  
re ferred  to  as the 'm arg in a list  r e v o lu tio n * . N everth e less ,  
modern n e o c la s s ic a l  general equilibrium  a n a ly s is  cannot be 
considered m argina list  in  any fundamental sense . No marg
in a l  concept i s  required in  i t s  con stru ction . I t  may under 
c e r ta in  circum stances be s ta te d  in  such terms but bhere i s  
no need to  do so .  Consequently i t  i s  inappropriate to  
consider marginalism to  be an e s s e n t ia l  c h a r a c te r is t ic  o f  
n e o c la s s ic a l  economics. See chapter XI, se c t io n  ( v i i i ) .
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Although i t  i s  p o ss ib le  to  in terp re t  Ricardian and 

Marxian economics in  such terms, and indeed fo r  c r i t i c a l  

purposes i t  may be u s e fu l  to  do so , t h i s  would be to  impose 

assumptions not s t r i c t l y  necessary to  the stru ctu re  o f  t h i s  

th e o ry . I t  i s  more appropriate ly  considered in  a d i f f e r e n t  

l i g h t ;  agents are c l a s s i f i e d  not as  consumers and producers 

but according to  the s o c ia l  r e la t io n s h ip s  in  which they part

i c i p a t e ,  and t h e ir  a c t io n s  are determined by th ese  r e la t io n 

s h ip s .  There i s ,  th e r e fo r e ,  an e x p l i c i t  s o c io lo g ic a l  b a s is  

absent from n e o c la s s ic a l  econom ics.^/

Secondly, n e o c la s s ic a l  theory con sid ers  agents* ch o ices  

in  terms of th e  concepts of  demand and su p p ly .^ / Consumers* 

d e c is io n s  regarding consumption goods and producers* d e c is io n s  

regarding in pu ts  are 'demands*• Consumers* d e c is io n s  w ith  

resp ect  to  inputs and producers* d e c is io n s  over outputs  

are ' s u p p l ie s * .  The r e s u l t s  emanating from producer and 

consumer in te r a c t io n s  depend on th ese  demands and su p p lie s

1/ See, for  example. Howard and King (1975), chapter 2, 
Schumpeter (1954), pp. 543 and 568, and Meek (1977)
PP• 149—175.
Some n e o c la s s ic a l  econom ists, l ik e  Walras, did not 
c a te g o r ise  agents simply as 'consumers* and 'producers' 
but in stead  adopted a c la s s  typology s im ila r  to  that of  
Ricardo and Marx. However, unlike Ricardo and Marx, no 
s p e c i f i c  c la s s  behaviour was assumed. C lass term inology  
represented  only names to  h ig h lig h t  d i f f e r e n t  economic 
a c t i v i t i e s  and carr ied  no im p lica tion s  of d i f f e r e n t  
soc ia lly -d eterm in ed  behaviour p a tter n s .

2 /  This i s  tru e  of a l l  n e o c la s s ic a l  theory considered in
t h i s  t h e s i s .  However, th ere  i s  an approach stemming from 
Edgeworth (1881) which i s  not formulated in  terms of  
supply, demand and a p r ic e  system. Instead t h i s  approach 
co n ce p tu a lise s  agen ts' a c t i v i t i e s  as a bargaining p rocess ,  
and has been form alised  by modern n e o c la s s ic a l  economists 
in  terms of game theory .



and in  p a r t icu la r  equilibrium  p r ic es  are determined by th e ir  

balance . Again, t h i s  i s  not a c h a r a c te r is t ic  of Ricardian and 

Marxian economics. In stead , equilibrium  magnitudes are d eter

mined by elements conceived as being independent of demands

and su p p lie s ;  namely, by technology and d is t r ib u t io n a l  
1 /magnitudes. ’

T hird ly , in  n e o c la s s ic a l  theory the determ ination by 

supply and demand i s  a u n iv ersa l p r in c ip le .  I t  in cludes the  

determ ination of fa c to r  p r ic e s .  Consequently d is t r ib u t io n  

theory i s  but a p a r t icu la r  a p p lic a t io n  of a more gen era l theory  

o f  v a lu e . Ricardian and Marxian economics, by co n tra st ,  have 

no such o v e r a l l  determining p r in c ip le .  Equilibrium land 

r e n ta ls  are determined by d i f f e r e n t i a l  surp luses over marginal
2 /cost  of c u l t iv a t io n ,  ' the wage ra te  by th e  c o s t s  of producing

su b s isten ce  and commodity p r ic e s  by techn ology , so that p r o f it

emerges as a r e s id u a l  su rp lus.

Fourthly, the stru cture of causation  in  Ricardian and

Marxian theory i s  d i f f e r e n t  from n e o c la s s ic a l  economics.

Exogenous and endogenous v a r ia b le s  are d i f f e r e n t .  So fa r  as

the  theory of va lu e  i s  concerned, both Ricardo and Marx

assumed that outputs and a d i s t r ib u t io n a l  magnitude are

exogenous. By con trast n e o c la s s ic a l  t h e o r i s t s  trea ted  both 
S /as endogenous. ' In n e o c la s s ic a l  theory i t  i s  demand and

l /S e e ,  fo r  example, Marx (1867), p . 538 and Ricardo (Works I ) ,  
pp. 382-385.

2/Marx a lso  develops a theory of a b so lu te  rent based upon the  
divergence of the a g r ic u ltu r a l  organic composition of 
c a p i t a l  from the s o c ia l  average. See Howard and King (1975), 
pp. 111-116, 139-141.

3 / I t  i s  true that ear ly  n e o c la s s ic a l  economists o ften  took the  
su p p lie s  of a l l  commodities as f ix e d .  This had the e f f e c t  
of emphasising the  importance of demand in  determining  
equilibrium  p r ic e s .  However, such an assumption n e c e ssa r i ly  
excludes production a c t i v i t é s  in  the  n e o c la s s ic a l  framework. 
and i s ,  th e r e fo r e ,  of l im ited  in te r e s t  in  regard to  t h i s  
t h e s i s .
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supply r e la t io n s ,  togeth er  with i n i t i a l  endowments, which 

are considered exogenous, w hile  in  the Ricardo-Marx structure  

th e s e  are not e x p l i c i t l y  s p e c i f ie d  at a l l .

F i f t h ly ,  the theory developed by n e o c la s s ic a l  economists 

has been predominantly equilibrium  theory . Theories of d i s 

equilibrium  have rece ived  much l e s s  a t t e n t io n .  N e o c la ss ic a l  

t h e o r i s t s  have defined  equilibrium  in  various ways, but 

e s s e n t i a l ly  what i s  involved  in  a l l  ca ses  i s  the notion  that  

equilibrium  in v o lv es  a co n sis ten cy  o f  intended a c t io n s .  This 

co n s is ten c y  a llow s a l l  a c t io n s  to  be r e a l i s e d  s im u ltaneously .

An important s p e c ia l  case  o f  t h i s  co n d it io n  i s  one where supply 

and demand on each market are equal.

Although Ricardian and Marxian economics are s im ila r ly  

equilibrium  economics, t h i s  concept of equilibrium  i s  not the  

one which i s  in v o lv ed . Instead of a co n s is ten cy  o f  p lans, or 

th e  balance of su p p lie s  and demands, i t  i s  the uniform ity  

p r in c ip le  which i s  the d e f in in g  q u a l i ty .  In other words, an 

equilibrium  s t a te  i s  one where wages, p r ic e s  and the ra te  o f  

p r o f i t  are uniform.

These c h a r a c te r is t ic s  t y p i fy  a l l  n e o c la s s ic a l  theory .

However, w ith in  t h i s  approach there  have always been a number

of sub-groups and t h e ir  d i f f e r e n c e s ,  p a r t ic u la r ly  in  the areas

of c a p i t a l  and p r o f i t ,  are important. In t h i s  regard we may

d is t in g u is h  the W alrasian, the A ustrian and c a p i t a l  producti-  
1 /v i t y  th e o r ie s .  ' Walrasian theory i s  examined in  chapters XI

and XII, Austrian theory i s  d ea lt  with in  chapters IX and X,

and th e  theory of c a p i t a l  p ro d u ctiv ity  i s  the  to p ic  o f  t h i s

and the  fo llo w in g  chapter.

1 / There i s  a ls o  the  M arshallian approach. However, t h i s  i s  
of no in te r e s t  because the p a r t ia l  equilibrium  method i s  
in h eren tly  incapable of dea lin g  w ith the main is s u e s  
involved in  the theory of p r o f i t .
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( i i )  The N e o c la s s ic a l  Theory o f  C apita l P ro d u ctiv ity

The d e f in in g  q u a li ty  of t h i s  group o f  n e o c la s s ic a l  

t h e o r i s t s  i s  th e  treatment of 'c a p ita l*  as a fa c to r  of  produc

t io n  form ally  equivalent to  other fa c to r s  l i k e  land and labour. 

I t  was b e liev ed  that fa c to r  p r ic e s  vary in v e r s e ly  with  

r e la t iv e  s c a r c i t i e s  and are determined by supply and demand. 

Consequently th e  ra te  of  p r o f i t ,  conceived as th e  p r ice  of  

c a p i t a l  w ith in  t h i s  approach, d e c l in e s  as c a p i t a l  becomes le s s  

scarce and i s  determined by the  supply and demand fo r  c a p i t a l .

The major t h e o r i s t s  involved in  the development o f  t h i s  

a n a ly t i c a l  framework are C l a r k , H i c k s , S o l o w , ^ /  and 

Samuelson,^/ I t s  r o o ts  l i e  in  a p a r t ic u la r  in te r p r e ta t io n  of  

R icardo 's  theory of d im inishing returns and r e n t .^ /  Clark 

considered R icardo's  theory as one in  which the  composite  

fa c to r  (labour and c a p ita l )  rece ived  a remuneration equal to  

i t s  marginal product and land rece iv ed  th e  r e s id u a l  d if fe r e n c e  

between the sum of theso  payments and t o t a l  output. He 

g en era lise d  t h i s  in to  the  p r in c ip le  th a t  any v a r ia b le  fa c to r  

rece ived  a remuneration equal to  i t s  marginal product and any 

f ix e d  fa c to r  rece iv ed  th e  remainder. Thus, s in ce  each fa c to r

1/ Clark (1899). The p ro p o sit io n s  of t h i s  approach are much 
older  than the work of Clark. See, fo r  example, Schumpeter 
(1954), pp. 464-469, 656-657, 1032, Dobb (1973), pp. 96-120 
and Meek (1967), pp. 51-74. Clark, however, was th e  f i r s t  
t o  provide a system atic  e x p o s it io n  of th ese  id eas in  the  
1880s and 90s. S ince then i t  has been the  convention to  
regard him as the  p r in c ip a l  founder of the th eory .

2 /  Hicks (1932) .
3 /  Solow (1956) .
4 /  Samuelson (1962) .
5 /  Schumpeter (1954) ,  pp. 674, 868, 936. See a ls o  

Hicks (1932) ,  p. 112.
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may be considered v a r ia b le  or f ix e d ,  th e  p r in c ip le  of marginal

p r o d u c t iv ity  i s  of u n iv ersa l a p p l i c a t i o n . I n  equilibrium

a l l  fa c to r s  w i l l  r e c e iv e  a return based upon th e ir  marginal

p r o d u c t iv i t i e s .  Given d im inishing retu rn s to  the employment

o f any v a r ia b le  fa c to r ^ /  and the e q u a l i ty ,  in  equilibrium , of

th e  marginal product o f  c a p i t a l  w ith the ra te  of p r o f i t ,^ /  i t

fo l lo w s  th a t  as c a p i t a l  becomes r e l a t i v e l y  l e s s  scarce the

r a te  of p r o f i t  d ec lines .^ ^ T his  provides a b a s is  fo r  a theory

which se e s  the ra te  of p r o f i t  as determined by the  supply and
5 /demand fo r  c a p i t a l .

A requirement fo r  t h i s  se t  o f  p ro p o sit io n s  to  form an 

in te r n a l ly  coherent whole i s  th a t th e  d is t r ib u t io n a l  r e la t io n s  

based upon marginal p ro d u ctiv ity  be c o n s is te n t  w ith  the tech 

n o lo g ic a l  r e la t io n s  between inputs and o u tp u ts . This im plies  

th a t the t o t a l  product be equal to  the sum of fa c to r  payments

when each fa c to r  i s  paid according to  i t s  marginal p r o d u c tiv ity .  
0 /  7  /Wicksteed ' and Flux ' provided a s o lu t io n  to  t h i s  problem

1 / Clark (1899) ,  pp. 188-205. Clark was not a lone in
form ulating t h i s  g e n e r a l is a t io n .  I t  was a ls o  accomplished  
by Wicksteed (1910) and W ickse ll (1901) .  However, C lark's  
p resen ta t io n  was d ir e c t ly  in tegra ted  w ith  the theory of  
c a p i t a l  p ro d u ctiv ity  in  contrast to  the work of th ese  
other t h e o r i s t s .

2 /  Clark (1829) ,  ?p . 58,  165, 197-198, 208.
5 /  Clark (1899) ,  pp.  x x -z ,  21, 150, 187, 249, 255.
4 /  Clark (1899) ,  pp.. 184-186.
5 /  See below, pp. | J3-  I3if.
6 /  Wicksteed (1894) .
7 /  Flux (1894) .
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through th e  a p p lic a t io n  of E u ler 's  theorem on homogeneous 
1 /fu n c t io n s .  ' The V/icksteed-Plux a n a ly s is  a ls o  aided the  

e x p l i c i t  form ulation o f  the  concept of a production fu n ction  

in  terms of which the  marginal p ro d u ctiv ity  r e s u l t s  could be 

in te g r a te d .^ /
*5/P rior  to  H icks, ' marginal p ro d u ctiv ity  theory was a theory  

of input p r ic e s .  Hicks sought to  d ea l w ith  fa c to r  shares and 

form alised  th o se  p ro p ert ie s  o f  the production fu n ctio n  

re levan t to  t h i s  problem in  the  concept of  the e l a s t i c i t y  of  

s u b s t i t u t io n .4 /  This was used in  r e la t io n  to  an aggregate  

production fu n c t io n , the  arguments of which co n s is te d  of  

aggregate  c a p i ta l  and labour. Hicks a ls o  sought to  analyse  

the  d is t r ib u t io n a l  e f f e c t s  r e s u lt in g  from a s h i f t  in  such a 

production fu n c t io n . In doing so he introduced h is  famous 

c l a s s i f i c a t i o n  of t e c h n ic a l  change.^/ With th ese  a n a ly t ic  

developments, Hicks added to  C lark's e a r l ie r  form ulation a 

theory of r e la t iv e  shares in  income which involved three  

determ inants, r e la t iv e  input q u a n t i t ie s ,  the e l a s t i c i t y  of  

s u b s t i tu t io n  and the  d ir e c t io n  of b ia s  in  te c h n ic a l  change.

Clark and Hicks were both e x p l i c i t  in  confin ing  th e ir  

a n a ly s is  to  s ta tio n a ry  s t a t e s  and t h e ir  comparison.^/ Thus, 

although the purpose of both was to  analyse  a process of  

c a p i t a l  accumulation the method was one Q f comparisons. The

1 / In doing so they opened the  debate on what has s in ce
become known as the 'adding-up problem'. See S t ig le r  (1941) ,

chapt er 12.
2 /  Schumpeter (1954) ,  pp. 1030, 1035-1036, 1051.
3 /  Hicks (1932) .
4 /  Hicks (1932) ,  pp. 117-120.
5 /  Hicks (1932) ,  p.  121.
6 /  Clark (1899) ,  pp. v i ,  12,  60, 399-430, Hicks (1932) ,

pp. 6,  113, Hicks (1963) ,  pp. 335-336, 338, 342, 345,
366. See a lso  Schumpeter (1954) ,  p.  565.
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r a t io n a le  for  t h i s  lay  in  the  b e l i e f  that  *a comparison o f  a 

sequence of s ta t io n a ry  s t a t e s  . . .  (would) g iv e  a f i r s t  

approximation to  a slow process of steady accum ulation.*^/

Growth was introduced in to  the c a p i t a l  p ro d u ctiv ity  
2/framework by Solow. ' However, t h i s  did not in vo lve  a s ig n i 

f ic a n t  break wi th th e  sta tio n a ry  framework u t i l i s e d  by previous  

t h e o r i s t s .  Solow assumed that there  was only one produced 

commodity which was p e r fe c t ly  m alleab le and could be e ith er  

in vested  or consumed. The d e c is io n s  as to  how much of the  

commodity to  use as c a p ita l  in  th e  fo llow in g  period and how 

much was to  be consumed could be made at the end o f  every  

production period and did not a f f e c t  th e  economic processes  

operative  during that period . Consequently the growth path  

could be conceived as one whose form did not d i f f e r  from a 

movement through su c c e ss iv e  s ta tio n a ry  s t a t e s .  Furthermore, 

Solow made other assumptions which ensured a convergence to  a 

steady s ta te  equilibrium . The growth path thereby took the  

form of a movement between sta tio n a ry  s t a t e s  which d iffe r e d  

only by a s c a le  fa c to r .

On the b a s is  o f  Solow*s a n a ly s is  th ere  developed many

fu rth er  r e s u l t s .  Various paths o f  growth and d is t r ib u t io n a l

change could be analysed , each dependent on the assumptions

which governed the form of the production fu n ctio n , the type

of t e c h n ic a l  p rogress , the  supply of  c a p i t a l  and i n i t i a l
% /

endowments of r e s o u r c e s . ' A lso , a s so c ia te d  w ith  t h i s

1 / Champernowne (1953) ,  p.  77.  See a l s o ,  Schumpeter (1954),  
pp. 564-565, 868, 929-930, 1022.

2 /  Solow (1956) .
3 /  See, for  example, Hahn and Mathews (1964) and Johnson (1966)
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t h e o r e t i c a l  work th ere  were attempts at em p irica l t e s t in g  and

a p p l ic a t io n .  S ta r tin g  in  1928, Cobh and Douglas used an

aggregate production fu n ct ion  to  exp la in  time s e r ie s  and
1 /c r o s s - s e c t io n  data drawn from the U.S.  economy. ' The r e s u l t s  

were in terp reted  as supporting the  theory o f  c a p i t a l  product

i v i t y  with d i s t r ib u t io n  determined by marginal p r o d u c t iv ity .
2 /Solow ' extended t h i s  to  locate and measure the sources of  

growth in  the  U.S.  economy. These s tu d ie s ,  however, are only  

th e  most n otab le  o f  a la rg e  s e t .  In a c e r ta in  sense they are 

a t r ib u te  to  n e o c la s s ic a l  econom ists, fo r  they represent  

attem pts to  consider how c lo s e ly  the  ab stract  theor^r f i t s  the  

s t a t i s t i c s  drawn from a c tu a l  economies.

( i i i )  C apita l

E s s e n t ia l  to  the  t h e o r e t ic a l  s tru ctu re  of th e  p rod u ctiv ity  

t h e o r i s t s  i s  a p r ec ise  co n cep tu a lisa t io n  o f  c a p i t a l .  Clark 

d e a lt  with t h i s  at len g th ^ / but without su c c e ss .  He made a 

d i s t in c t i o n  between c a p i t a l  and c a p i t a l  goods. C ap ita l goods 

are heterogeneous, non-permanent and r e la t i v e l y  f ix e d  in  areas 

of u t i l i s a t i o n .  C a p ita l ,  on the other hand, i s  homogeneous, 

permanent and m obile . I t  i s  the e n t i ty  made up of. c a p i ta l  

goods, i t  i s  reduced as they become ob so le te  and i s  increased  

by investment."^/ In a s ta t io n a r y  economy i t  i s  permanently 

m aintained. In a p rogress ive  economy i t  in cr ea se s  in  

magnitude.

1/  Cobb and Douglas (1928) ,  Douglas (1948)
2 /  Solow ( 1957 ) .
3/  Clark (1899) ,  chapter IX.
4 /  Land i s  included w ith in  th ese  c a te g o r ie s .
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* • • •  C apita l was to  denote a fund o f  a b stract  product

iv e  power . . .  he thought of i t  as a p h y s ic a l  th in g ,  the  

meaning of which he t r ie d  to  convey by a n a lo g ie s .  A w a te r fa l l  

c o n s i s t s ,  in  any g iven  fr a c t io n  of a second, o f  in d iv id u a l  

drops o f  water, but th e se  in d iv id u a l drops pass on and are 

rep laced  by o thers and yet the w a te r fa l l  a s  such remains the  

same w a te r f a l l .  S im ila r ly  . . .  c a p i t a l  c o n s is t s  a t  any moment 

of in d iv id u a l c a p i t a l  goods; th ose  in d iv id u a l goods . . .  are 

indeed destroyed and replaced by o th e r s ,  yet . . .  c a p i t a l  as  

such remains . . . .  the  same . . . .  c a p i t a l .* ^ /

There i s ,  th e r e fo r e ,  a m etaphysical aura that surrounds 

Clark*s d isc u ss io n  o f  c a p i t a l .  S ince the  marginal product 

which determines the  r a te  o f  p r o f i t  i s  the  marginal product
2 /of * c a p i ta l* ,  ' there  i s  considerable ambiguity as to  the

? /
exact d e f in i t i o n  o f  t h i s  marginal product.^'

The same lack  o f  c l a r i t y  in  the  d e f in i t io n  o f  c a p ita l

concepts e x i s t s  in  H i c k s . S h o v e  emphasized t h i s  in  h is

p ercep tive  rev iew . *Unfortunately "capital"  i s  not defined

and we are not to ld  how q u a n t i t ie s  of i t  . . .  are to  be

measured, and s im ila r ly  with "saving". Presumably th ese  are
c /

"matters which properly belong to  the theory o f  capital".'*^'

1/  Schumpeter (1954) ,  p.  902.
2 /  Clark (1899) ,  pp. i x  -  x ,  21 , 160, 187,  249, 255.
3/  Clark, however, freq u en tly  measures c a p i t a l  in  terms of  

va lu es;  Clark (1899) ,  pp. 119-121,  157.  This i s  the  
correct  procedure, g iven  the r e s u l t s  he was attempting to  
e s t a b l i s h .  See chapter VIII ,  s e c t io n  ( i i ) .

4 /  Hicks ( 19 32 ).
5/  Shove ( 1933 ) ,  P* 264. In h is  * commentary* on the ’Theory 

of Wages* in  1963, Hicks aggregates c a p i t a l  goods through 
v a lu e s .  See Hicks (1963) ,  p. 344.
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Clark and Hicks are by no means ex c e p t io n a l.  I t  has 

been a gen era l a t tr ib u te  of  th ose  econom ists o f  the c a p i ta l  

p ro d u ctiv ity  sch oo l to  be vague as to  the  exact s p e c i f i c a 

t io n  o f  t h e ir  concepts o f  c a p i t a l .^ /  This was pointed  out most 

f o r c ib ly  by Robinson in  1953* * • • •  The production fun ction

has been a powerful instrument o f  m iseducation. The student 

o f  economic theory i s  taught to  w r ite  0 = P(L,C) where L i s  

the  quantity  o f  labour, 0 a quantity  of  c a p i t a l  and 0 a ra te  

o f  output of  commodities. He i s  in s tru c ted  to  assume a l l  

workers are a l ik e  and to  measure L in  man-hours o f  labour; 

he i s  to ld  something about the index number problem involved  

in  choosing a unit o f  output ; and then he i s  hurried on to  the  

next q uestion , in  the  hope that he w i l l  fo rg e t  to  ask in  

what u n its  0 i s  measured.*^/

There i s ,  of course, no d i f f i c u l t y  in  d e f in in g  c a p i t a l  

as d i s t in c t  from c a p i t a l  goods. C ap ita l goods can be 

aggregated in to  ‘cap ita l*  in  many d i f f e r e n t  ways. The 

d i f f i c u l t y  i s  not in  aggregation  per se but in  doing so in  

such a way as to  y ie ld  the r e s u l t s  o f  p ro d u c tiv ity  th eo ry .

The procedure must a llow  the ra te  of p r o f i t  to  be an in verse  

fu n ctio n  of th e  s c a r c i ty  of c a p i t a l  and t o  bear a r e la t io n  of
*5 /

eq u a lity  to  i t s  marginal product.^'

Robinson*8 complaint had the d esired  e f f e c t .  In sub

sequent work, p ro d u ctiv ity  t h e o r i s t s  were more p r e c ise  in  the  

co n stru ction  of t h e ir  models. There was a convergence as to  

th e  appropriate t h e o r e t ic a l  form ulation; namely, a

1 / See,  for  example, S t ig le r  ( 1 9 4 1 ) . ’ 
2 /  Robinson (1933) ,  p. 47.
3 /  See chapter VIII ,  se c t io n  ( i i ) .
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one-commodity model.

The r a t io n a le  o f t h i s  form ulation was sp e lt  out most 

c le a r ly  by Samuelson as fo l lo w s;  ‘Repeatedly . . .  I have 

in s i s t e d  that c a p i t a l  theory  can be r ig o r o u s ly  developed with

out using any O la rk -lik e  concept o f  aggregate " c a p ita l" , 

in stea d  r e ly in g  upon a complete a n a ly s is  o f  a great v a r ie ty  of  

heterogeneous p h y s ic a l  c a p i t a l  goods and p rocesses  through 

tim e . . .  What I propose to  do here i s  to  show th a t a new 

concept, the  "surrogate production fun ction" , can provide  

some r a t io n a l iz a t io n  fo r  the  v a l i d i t y  of th e  simple J . B. Clark 

parab les . . .  We can sometimes p red ic t  e x a c t ly  how c e r ta in  

q u ite  com plicated heterogeneous c a p i t a l  models w i l l  behave by

tr e a t in g  them as i f  th ey  had come from a simple generating
2 /production fu n ctio n  '

In other words, Samuelson argued th a t ,  d e sp ite  appearances 

to  the contrary, th e  one-commodity form ulation did not n ecess

a r i ly  lead to  d r a s t i c a l ly  in correct  r e s u l t s .  The d is t r ib u t io n a l  

r e la t io n s h ip s  o f  such a model could remain unscathed when i t s  

d e f in in g •q u a lity  was re laxed  and heterogeneous produced commod

i t i e s  were introduced. As a consequence the one-commodity 

model could be used as  a ’parable* to  i l l u s t r a t e  r e la t io n s h ip s  

th at would hold more g e n e r a lly  and to  in terp re t  a c tu a l  growth 

p rocesses  and d is t r ib u t io n a l  p a tte r n s .

In th e  fo llo w in g  s e c t io n ,  t h i s  ’corn model’ form ulation  

of th e  modern p ro d u ctiv ity  t h e o r i s t s  i s  s ta ted  p r e c is e ly .

1/  See,  fo r  example, Solow (1956) ,  Swan (1956) and Meade (1961)  
and above, p . 122.

2 /  Samuelson (1962),  pp. 213-215.



The next chapter then a p p lie s  the  S raffa  framework of  

a n a ly s is  to  evaluate  the  lo g ic  of  the whole approach.

( iv)  The Model of Modern P rod u ctiv ity  Theory 

. Assume th at the  fo llo w in g  co n d it io n s  hold:

(1) There e x i s t s  a commodity which i s  used as an in pu t,  

to g e th e r  with homogeneous labour to  produce i t s e l f .  A lso ,  

t h i s  commodity i s  th e  only commodity that can be consumed.

We c a l l  t h i s  commodity ’ corn*.

(2) There e x i s t s  a se t  o f  constant retu rn s to  s c a le  

p ro cesses  o f  production , y ,  . . . ) .  Each process i s

ch aracter ised  by th e  amount o f  the c a p i t a l  input (corn) and 

labour input required per unit of output (co rn ) .  Thus, for  

example, we can represent the  oc process as

V +  °cc
Below we assume 1^ = 1  for  convenience o f  e x p o s it io n .

(3) A l l  p rocesses  have the  same period o f  production and are  

’p ro d u ctiv e’ in  the sense that the input o f  corn per worker 

i s  s t r i c t l y  l e s s  than the  output per worker. In th e  case o f  

process t h i s  means k <  c .C<
(4) There i s  no ’f r e e ’ production. In other words, p o s i t iv e  

labour and c a p i t a l  inputs  are needed to  produce p o s i t iv e  

output.

(5) Corn, as input, i s  used up in  each period of production. 

In other words, c a p i t a l  i s  s o le ly  o f  the c ir c u la t in g  v a r ie t y .  

Net output o f  corn per worker, r e s u lt in g  from the operation  

of any technique i s  represented  by the symbol q. In th e  case  

of process oc, q^ = c^ -  k^. In a c a p i t a l i s t  economy t h i s  i s  

s p l i t  in to  property income and ;iages.
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(6) Process req u ires  a greater  input o f  corn c a p i t a l  

per worker than does «  hut r e s u l t s  in  a la rg er  net ou tp ut. 

l ik e w is e ,  y  req u ires  a g rea ter  input of  corn c a p i t a l  per 

worker and i s  a s so c ia te d  with a greater  net output compared 

t o  y? . However, th e re  are d im inishing returns to  c a p i t a l -  

deepening. I f  th e  economy moves from t o  , q in cr ea se s  

but th e  increment i s  p rop ortion ate ly  sm aller  than the  in crease  

in  c a p i t a l .

(7) There are two c l a s s e s ,  c a p i t a l i s t s  and workers. C ap ita l

i s t s  own c a p i t a l ,  workers supply labour. These c a te g o r ie s  

need not be mutually e x c lu s iv e .

(8) Competition e x i s t s  and c a p i t a l i s t s  are p r o f i t -maximisers .

(9) The employed labour fo rce  is_ co n sta n t  and su p p lie s  labour

independently o f  the  r e a l  wage. I t  i s  assumed that wages are
1 /  -  paid in  a rrea rs .  '

(10) The r e la t io n  between output and in p u ts  i s  tw ice  d i f f e r 

e n t ia b le  throughout. This im p lies ,  among other th in g s ,  that  

th e re  i s  an i n f i n i t y  o f  p rocesses  such th a t  any in crea se  in  

c a p i t a l  per worker, no matter how sm all, i s  a s so c ia te d  with  

an in crea se  in  net output per worker.

(11) Given the above assumptions we can represent th e  model 

by a smooth continuous production fu n c t io n .

Q = F(K,L)

Q rep resen ts  t o t a l  net output, K t o t a l  c a p i t a l  and L the

1 /  I f  wages were paid in  ’ advance*, th e  wage b i l l  would
form part o f  c a p i t a l  and t h i s  would make fo r  com plications  
regarding th e  re p r ese n ta t io n  o f  the r a te  o f  p r o f i t .  The 
assumption of payment in  arrears s im p l i f i e s  the  a n a ly s is  
without g r e a t ly  a f f e c t in g  the substance of th e  r e s u l t s  
w ith  which we are concerned.
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t o t a l  labour fo r c e .  Constant returns to  s c a le  means that  i f  

K and L are changed in  magnitude to  A K and A L, then Q 

changes to  A Q. In symbols;

AQ = F( AK, A L), A > 0

I f  we l e t  A = 1 /1  we can w r ite  the  production fu n c t io n  in

per cap ita  form as:

, . q i ,  i]

D efin ing  the fu n c t io n  f(K/L) as equal to  F(K/L, 1) and denoting

E/L by k we then have q = f ( k ) .

Our assumptions mean that t h i s  fu n ct io n  i s  ’w ell-behaved*. 

This means i t  has th e  fo llo w in g  p ro p ert ie s :

(1) f ( 0 )  = 0
(2) f * ( k ) > 0
(3) f " { k ) < 0

We now add two fu rth er  assumptions:

(4) f  * (k) —> oo as k —» 0
(5) f  * (k) —> 0 as k —>

These con d ition s  ( 1 ) to  (5) are u su a lly  re ferred  to  as the  

Inada c o n d it io n s .^ /

We now in v e s t ig a te  th e  d is t r ib u t io n a l  r e la t io n s h ip s  that  

w i l l  hold in  an equ ilibrium . Let 1 denote the p r ice  o f  corn 

in  period 1 with th e  d e l iv e r y  date o f  1. In other words corn 

d e liv e re d  in  period 1 i s  the  numeraire, so  that p,j equals 1 .

Let P2 r e fe r  to  th e  p r ic e  o f  corn in  period  1 with the  d e liv e ry  

date o f  2. In other words p^ i s  th e  p resen t-v a lu e  p r ice  o f  

corn which w i l l  be d e liv e re d  in  period 2. We can d e f in e  the  

one period ra te  o f  p r o f i t  on corn a s  r  ̂  ̂ = I /P 2 -  1. This  

shows th e  extra amount o f  corn which can be rece ived  in  period  

2 per unit surrendered in  period 1. I t  i s  th ere fo re  the ra te

1/ Inada (1963)



! J  U

o f  p r o f i t  a t  which th e  commodity, corn, i s  le n t  and 

borrowed over t h i s  t im e.

Corn in  period 1 can be transformed through production  

in to .c o r n  at date 2. The marginal r a te  o f  transform ation  i s  

represented  by the  p a r t ia l  d e r iv a t iv e  2  Cg/^o^, where c,j 

rep resen ts  corn at date  1 and Cg corn at date 2. The marginal 

r a te  o f  transform ation  can be used to  d efin e  th e  marginal rate  

of return  on investm ent. The marginal ra te  o f  return  on a 

one-period investment from date 1 to  date 2 i s  designated  by 

i.| 2 Sind i s  equal to  2c2A>o^ -  1. I t  shows the  extra  amount 

o f  corn that can be had at date 2 i f  one extra unit o f  corn  

in  period 1 i s  used as an input in  th e  production of corn. 

Since corn i s  th e  c a p i t a l  good t h i s  ra te  o f  return  i s  a lso  

th e  marginal product o f  c a p i t a l .  This can be represented  by 

th e  p a r t ia l  d e r iv a t iv e  Given that Q rep resen ts

n et , output we have 2 “ An equilibrium  of

com petitive  profit-m axim isin g  producers, g iven  our assumptions, 

im p lie s  the  e q u a lity  o f  marginal transform ation  r a t e s  and 

r e l a t i v e  p r ic e s .  Therefore, in  equilibrium  we w i l l  have 

D c2 /^c.| = 1/P2" T his in  turn im p lies  that 2 “ 2 *

The a n a ly s is  may be repeated fo r  any two dates and consequent

ly  we can say thatOQ/OE = r : th e  marginal product o f  c a p it a l

i s  equal, in  equ ilibrium , to  the  r a te  of p r o f i t .

This d is t r ib u t io n  r e la t io n  can be represented  in  terms 

o f  th e  per cap ita  production fu n ctio n  sinceO Q /oE = dq/dk^/

1 /  Q = F(E,L) = LF(E/L, I) = L f ( k ) . Therefore:

• m -
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Given any a rb itra r y  k (denoted by k*) the equilibrium  ra te  

of in t e r e s t  w i l l  be g iven  by the s lop e of the l in e  tangent 

to  f ( k * ) .  Thus in  Figure 1

w

% u.re. 1

th e  r a te  o f  p r o f i t  a t  k* i s  equal to  the s lop e o f  the l in e  

wq* . In com p etit ive  equilibrium  the  owner of any unit of a 

fa c to r  w i l l  r e c e iv e  a return  equal to  i t s  marginal value  

product. Thus measu ri.ng in  corn -o f  the  output d ate , owners 

of c a p i ta l  w i l l  r e c e iv e  t o t a l  returns equal to  3Q/&K x K*, 

where E* i s  th e  E appropriate to  k*. In terms o f  the per 

c a p ita  production fu n c t io n  t h i s  means th a t  p r o f it  per worker 

i s  represented  by q̂ tw and q±w/q* i s  the  share of  p r o f i t  in  

net income.

S im ila r ly ,  in  com petitive  equilibrium  workers w i l l  

r e c e iv e  t h e i r  marginal va lu e  products, so that th e  vTage ra te  

(measured in  corn of th e  output date) i s  equal to  the margin

a l  produce o f  labour. Diagrammatically th e  wage ra te  i s  equal 

to  Ow and w/q* represen ts  th e  share of labour in  income when 

th e  c a p i ta l - la b  our r a t io  i s  k*. This fo l lo w s  fr'om constant  

returns to  s c a le ,  which by Euler*s theorem, im p lies  that

Q =  [1 ? ] ^  + ( H ] ^
So th a t d iv id in g  through by L and rearranging we have:

I I  = s -  rk



where rk i s  p r o f i t  per worker. This ensures th a t the  

d is t r ib u t io n a l  r e la t io n s  are c o n s is te n t .  Payment of fa c to r s  

according to  marginal products ex a c t ly  exhausts output.

I t  i s  c le a r  that as k in crea ses  so  does q. I t  i s  a ls o  

c le a r  that the  p rop ortiona l in crea se  in  q w i l l  be l e s s  than  

that of  k . Consequently the ca p ita l-o u tp u t  r a t io  r i s e s  with  

k. Furthermore, as k and k /q  r i s e ,  r f a l l s  and w in c r e a se s ,  

so that r  d e c l in e s  as c a p i t a l  becomes l e s s  sca rce .

I t  i s  u s e fu l  fo r  subsequent a n a ly s is  to  consider the  

r e la t io n s h ip  between the r a te  of p r o f i t  and the c a p i t a l  stock  

from a s l i g h t l y  d i f f e r e n t  p e r s p e c t iv e .  Our production fu n ction  

Q = F(K,L) im p lies  a r e la t io n s h ip  between r and K because in  

equilibrium  r equals th e  marginal product of c a p i t a l  and the

1/ R e la t iv e  shares depend on the p ro p ert ie s  o f  technology  
summarised in  the H icksian concept of  the  e l a s t i c i t y  of  
s u b s t i tu t io n .  This i s  defined  as fo llo w s:

^  _ r e la t iv e  change in  k
r e la t iv e  change in  w/r

=  d(k) /  d(w/r)  
k /  w/r

I f  0*<1, lab ou r’ s share in c r e a se s  with ca p ita l-d eep en in g .
I f  â*>1 , labour’s share d ecreases , and w h e n f T =  1, lab our’ s 
share i s  a co n sta n t .  The reason i s  s tra igh tforw ard . For 
example, when ô' = 1 t h i s  in d ic a te s  th a t  a \̂ o in crease  in  
th e  wage r a te  r e la t iv e  to  r  w i l l  lead to  a s u b s t i tu t io n  of  
K fo r  L t o  the  extent that k in crea ses  by 1^. Consequently 
the  in crea se  in  K ex a c t ly  compensates fo r  the  r e la t iv e  
f a l l  in  r .  Thus i f  the  production fu n ct ion  e x h ib it s  a 
constant ô' equal to  1, cap ita l-d eep en in g  w i l l  preserve  
r e la t iv e  shares in  growing output.
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amount of labour i s  always f ix e d  in  supply.

Given our assumptions the ra te  of p r o f i t  can be repre

sented as a decreasing  monotonie fu n ct io n  o f  K ( see  Figure 2 ) .  

This enables us to  ch a ra c te r ise  th e  model in  a number o f  ways: 

( i )  The curve dd can be taken to  represent a demand curve 

fo r  c a p i t a l .  I t  shows, g iven  any r a te  o f  p r o f i t ,  the  amount 

of c a p i t a l  which c a p i t a l i s t s  in  aggregate would plan to  

u til ise  in  production when the  whole economy i s  in  equilibrium .

( i i )  The d . d .  curve i s  not only n e g a t iv e ly  in c lin e d  but 

a ls o  asym ptotic to  both axes and continuous throughout. This  

ensures th a t  g iven  any supply of c a p i t a l  an equilibrium  e x i s t s  

and i s  unique.

( i i i )  The r a te  o f  p r o f i t  can be taken t o  represent the price  

of a unit o f  c a p i t a l  s e rv ic e  over a period defined by the  

production c y c le ,  i . e .  i t s  net r e n t a l .  The r a te  o f  p r o f it  i s  

th e  p r ice  that would be paid fo r  the loan of a unit o f  corn 

c a p i t a l  when the un it  o f  corn i s  f u l l y  restored  to  the lender  

in  th e  fo llo w in g  p er iod . As c a p i t a l  accumulates (which i s  

eq u ivalent here to  ca p ita l-d eep en in g )  t h i s  p r ice  d ecreases .

I t  could th e re fo re  be said  that t h i s  r e f l e c t s  th e  d ec lin in g  

r e l a t i v e  s c a r c i ty  of c a p i t a l .

( i v )  In t h i s  model the  marginal product of c a p i t a l  i s  a 

determinant of  the r a te  of p r c f i t . . . A lte r n a t iv e ly ,  g iven  a 

supply of c a p i t a l ,  th e  marginal product o f  c a p ita l  determines 

th e  ra te  o f  p r o f i t .  The r a t io n a le  of  such statem ents l i e s  

in  th e  fa c t  that the  marginal product of c a p i t a l  in  t h i s  model 

i s  a t e c h n ic a l  r e la t io n s h ip  between p h y s ic a l  q u a n t i t ie s  o f
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corn. Since technology i s  an exogenous component o f  th e  

model so , t oo ,  i s  the marginal product o f  c a p i t a l .

r

u,r£. ^



CI-IAPTER VIII  

CAPITAL PRODUCTIVITY Aim SRAFFA»S 

PRODUCTION OP COMMODITIES BY MEANS OP C0T3I0DITIES

( i )  S ra ffa , N e o c la s s ic a l  Economics and the  P rod u ctiv ity

T h eo r is ts

The d isc u ss io n  o f  the gen era l c h a r a c te r is t ic s  o f  neo

c l a s s i c a l  economics in  se c t io n  ( i )  of the previous chapter 

in d ica ted  th at S raffa*s  a n a ly t i c a l  framework corresponds much 

more c lo s e ly  to  Ricardian and Marxian theory than i t  does to  

th e  n e o c la s s ic a l .  I t  was argued th ere  th at the d efin in g  

q u a l i t i e s  o f  n e o c la s s ic a l  economics involved  viewing economic 

agen ts  as op tim ising  choice-makers, whose d e c is io n s  were con

s id ered  as * demands* and 'supp lies*  which could  be used as  

g en era l  p r in c ip le s  fo r  a l l  economic exp lan ation . None o f  th ese  

are important a n a ly t i c a l  elements of Ricardian and Marxian 

th e o r y .  This i s  even more true o f  Sraffa*s work. While i t  

i s  p o s s ib le  to  see  the n e o c la s s ic a l  c h a r a c te r is t ic s  as  

embryonic in  Ricardian and Marxian theory , as indeed many neo

c l a s s i c a l  h is to r ia n s  of thought have done, i t  i s  c lea r  th a t in  

Sraffa*s framework they have no r o le  at a l l .  There i s  no 

referen ce  whatsoever to  economic agents or to  t h e ir  c h o ic es .

* Supplies* and 'demands* are never mentioned, so there i s  not 

even any in d ir e c t  re feren ce  to  th e ir  e x is te n c e .  Purthermore, 

fo llo w in g  R icardo's  and Marx's theory of v a lu e , S raffa  an a lyses  

th e  r e la t io n s h ip s  of  economic systems assuming given  outputs  

and a uniform wage, ra te  o f  p r o f i t  and commodity p r ic e s .

N either Ricardo or Marx e x p l i c i t l y  con sid er  such a s t a te  as one 

in v o lv in g  a co n sis ten cy  of intended a c t io n s ,  and t h i s  i s  a lso



c h a r a c te r is t ic  of S raffa*s work to  an even more marked ex ten t .  

R icardian  and Marxian theory can be in terp reted  as  implying  

such a con sis ten cy  so that n e o c la s s ic a l  ideas e x i s t ,  a s  i t  

were, in  an underdeveloped form. But t h i s  i s  not so in  the  

case o f  S ra ffa , who was w rit in g  a f t e r  n e o c la s s ic a l  theory  was 

w e l l  developed and must, th e r e fo r e ,  have d e l ib e r a te ly  chosen  

to  exclude th e se  c o n s id e r a t io n s .

There would, th e r e fo r e ,  appear t o  be a much more pro

nounced problem in  developing a S ra ff ia n  eva lu ation  o f  neo

c l a s s i c a l  theory than arose in  the case o f  Ricardo and Marx. 

N ev e r th e le ss ,  as fa r  as  n e o c la s s ic a l  p ro d u ctiv ity  theory i s  

concerned, th e se  d i f f i c u l t i e s  are e a s i ly  surmounted. The key 

to  t h i s  l i e s  in  the form o f  equilibrium  u t i l i s e d  in  t h i s  

approach. A l l  p ro d u c tiv ity  t h e o r i s t s  have conceived o f  

e q u i l ib r ia  as embodying the  uniform ity p r in c ip le ;  in  each 

time period wages, p r ic e s  and the p r o f i t  ra te  are taken as  

th e  same as in  other time p er iod s . Even i f  n e o c la s s ic a l  

p ro d u c tiv ity  t h e o r i s t s  had not done t h i s ,  th ere  would s t i l l  

be no major problem, owing t o  the importance which s ta tio n a ry  

and steady s ta te  a n a ly s is  played in  t h e ir  work. A steady  

s t a t e ,  ir r e s p e c t iv e  o f  whether i t  i s  s ta t io n a r y  or n ot, can 

always be susta ined  as a com petitive  equilibrium  by a p rice  

system incorporating th e  uniform ity p r in c ip le .^ /  Their  

p r o p o s it io n s  ought, th e r e fo r e ,  to  cover such a p o s s i b i l i t y .

Purthermore, th ere  i s  a co n sis ten cy  between other  

a sp ec ts  of th e  systems analysed by n e o c la s s ic a l  p rod u ctiv ity  

t h e o r i s t s  and the assumptions on which S raffa  b u ild s  h is  

a n a ly s i s .  This form of n e o c la s s ic a l  theory con centrates on 

th e  production sub-system of an economy. Consumption

1/ B l i s s  (1975),  pp. 88-91, D ix i t  (1977).
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a c t i v i t i e s  play no s ig n i f i c a n t  r o l e .  In a d d it io n , and in  

con trast to  A ustrian  th eo ry ^ /, the in tertem poral a sp ec ts  of  

production are not emphasised, so th a t each process o f  pro

duction  i s  con ceptu alised  as having th e  same period o f  

production; and, again  u n lik e  A ustrian  theory,^^no assump

t io n  of th e  p ro d u c tiv ity  t h e o r i s t s  excludes the  e x is te n c e  of  

b a sic  commodities. Indeed, th e  one-commodity model, which 

emerged as the t h e o r e t ic a l  framework fo r  the  modern th e o r is t s  

o f  t h i s  t r a d i t io n ,  n e c e s s a r i ly  has a b a s ic  commodity. As 

t h i s  model was ou tlin ed  a b o v e , i t  a ls o  incorporates ex-^post 

payment o f  the wage which i s  th e  same assumption as that  

employed by S ra ffa .

Consequently, the  type of economic system and the form 

o f  equilibrium  analysed by th e  n e o c la s s ic a l  p ro d u ctiv ity  

t h e o r i s t s  are the same as th o se  analysed by S ra ffa .  I t  fo l lo w s  

that the formal r e la t io n s h ip s  which e x i s t  between the elements 

o f  such systems in  equilibrium  w i l l  be the same, ir r e s p e c t iv e  

of the framework in  which they  are incorporated .

This i s  a ls o  tru e  o f  comparisons of  such system s.

Instead of an a lysin g  a process of accumulation dynam ically, 

n e o c la s s ic a l  p ro d u c tiv ity  theory adopted th e  method o f  comp

a r iso n s  form ally  akin to  that o f  Ricardo and Marx. Thus, for  

example, the  r e la t io n  between the  r a te  of p r o f i t  and the  

s c a r c i ty  o f  c a p i t a l  i s ,  in  t h i s  approach, a r e la t io n  derived  

from comparing e q u i l ib r ia  which d i f f e r  in  c a p i t a l  in t e n s i t y .  

Sraffa*s a n a ly s is  in corporates a comparison o f  e q u i l ib r ia ^ /

1 / See below. Chapter IX.
2 /  See below, chapter IX.
3 /  Chapter VII,  s e c t io n  ( i v ) ,
4 /  Sraffa  ( i 9 6 0 ) ,  e s p e c ia l ly  part I I I .
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and, aga in , the  r e la t io n s h ip s  deduced w i l l  be the same as those  

which apply to  n e o c la s s ic a l  theory .

Thus, w hile  the underlying a n a ly t i c a l  framework o f  neo

c l a s s i c a l  theory and S ra ff ia n  theory are d i f f e r e n t ,  th e  

r e la t io n s h ip s  which must hold in  one must a l s o  hold in  the  

oth er . Given a v a l id ly  deduced r e la t io n s h ip  between the  econ

omic v a r ia b le s  of a S ra ffa  system, or between economic v a r ia 

b le s  as we compare one system with another, i f  that r e la t io n 

ship does not hold in  n e o c la s s ic a l  theory the  theory i s  flaw ed.  

I t  fo l lo w s  that the conceptual and a n a ly t i c a l  framework which 

generated th e  erroneous r e s u l t  in v o lv es  an error . This  

in d ic a te s  the  appropriate method o f  procedure. We w i l l  use 

the r e la t io n s h ip s  uncovered by S ra ffa  to  eva luate  neo

c l a s s i c a l  p ro d u c tiv ity  th eory . Before doing so , however, the  

n e o c la s s ic a l  theory i s  in  need of some conceptual c l a r i f i c a 

t io n .

I i i )  C ap ita l and the  Marginal Product of C apita l

In s e c t io n  ( i i i )  o f  th e  previous chapter i t  was pointed  

out that the  ear ly  n e o c la s s ic a l  p ro d u c tiv ity  t h e o r i s t s  did 

not sp e c ify  e x a c t ly  the  nature o f  t h e ir  concept o f  c a p i t a l .

I t  fo llo w s  th a t  t h e ir  concept of  th e  marginal product o f  

c a p i ta l  was a ls o  i l l  d e f in ed . A n a ly t ic a l ly ,  however, t h i s  

poses no d i f f i c u l t y  in  eva luatin g  th e ir  arguments. Unless 

c a p i ta l  i s  d efined  to  be va lue c a p i t a l  i t  would not be 

p o ss ib le  fo r  th e se  arguments to  be v a l id .

The price  of a u n it  o f  some p h y s ic a l  cap ita l*  s s e r v ic e s  

in  equilibrium  -  i t s  net r e n ta l  r a te  -  i s  the  r a te  o f  p r o f it  

m u lt ip lie d  by the  p r ic e  of a unit o f  that c a p i ta l  good. Thus 

we requ ire  the p r ice  o f  a unit o f  the c a p i t a l  good to  be 

equal to  1 fo r  i t s  net r e n ta l  ra te  to  equal the  r a te  o f  p r o f i t .
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T his i s ,  in  g en era l, im possib le  u n le ss  the u n its  in  which 

c a p i t a l  i s  measured are va lue  u n i t s . To a id  c l a r i t y ,  t h i s  

point may be s ta ted  somewhat d i f f e r e n t l y .  The r a te  o f  p r o f it  

i s  a pure number. I t  exp resses  a percentage per u nit o f  tim e.  

I f  a marginal product i s  to  be equal to  i t ,  i t  must be 

exp ressab le  as a pure number. The marginal va lue product of  

a u n it  o f  p h y s ica l  c a p i t a l  i s  the ( in f in i t e s im a l )  small 

a d d it io n  to  th e  value o f  net outputs over the ( in f in i t e s im a l)  

sm all a d d it io n  to  the  p h y s ic a l  c a p i t a l  that t h i s  i s  a sso c ia ted  

w ith . I t  i s ,  th e r e fo r e ,  not a pure number except in  s p e c ia l  

c a s e s .  To make i t  such we have t o  make a unit o f  c a p i t a l  a 

unit of v a lu e , i . e .  t o  measure c a p i t a l  goods in  terms o f  th e ir  

v a lu e s .  We can then t a lk  of a marginal product of  c a p ita l  

as a pure number and i t  has a chance o f  being equal to  the  

r a te  o f  p r o f i t .

This point r a i s e s  another. In what p r ic e s  do we value  

u n its  of p h y s ic a l  c a p i t a l  and output? There w i l l  be d if fe r e n t  

marginal products depending on which se t  o f  p r ic es  are chosen. 

The so lu t io n  to  t h i s  problem l i e s  in  the * comparative* nature 

of the  marginal product concept. The marginal product of  

c a p i t a l  i s  formed by comparing two e q u i l ib r ia  which are  

m arginally d i f f e r e n t  and i t  i s ,  th e r e fo r e ,  the  ( lim itin g)  

r a t io  of  the increment in  the  value o f  output to  the increment 

in  th e  va lue o f  c a p i t a l  as we h y p o th e t ic a l ly  move between 

e q u i l ib r ia .  Consequently th e se  increments must be ca lcu la ted  

as d if fe r e n c e s  between the va lu es  o f  outputs and c a p ita ls  

of d i f f e r e n t  e q u i l ib r ia  where the commodities in  each 

equilibrium  are valued at th e  p r ice  system appropriate to  

th at  equ ilibrium .
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( i i i )  The Rate of P r o f i t  and the S ca rc ity  o f  C ap ita l

In se c t io n  ( i v )  o f  the  previous chapter i t  was shown how 

th e  r a te  o f  p r o f i t  was in v e r se ly  r e la te d  to  the s c a r c i ty  of  

c a p i t a l  as measured by th e  s iz e  c f  c a p i t a l  per worker or the

c a p ita l-o u tp u t  r a t i o . The question  considered in  t h i s  s e c t io n

i s  whether t h i s  r e la t io n s h ip  c a r r ie s  over to  models a llow in g  

heterogeneous commodities. We, th e r e fo r e ,  proceed by con

s tr u c t in g  a model made up o f  a s e t  o f  S raffa  systems which 

m irrors the one-commodity model except fo r  the fa c t  th at  i t  

a llow s fo r  more than one produced commodity.^/

(1) There i s  a se t  o f  S raffa  systems o f  production.

Each system i s  comprised o f  two p rocesses  o f  production. One 

process denotes a method fo r  producing a c a p i t a l  good and the  

other produces a consumption good. Each process uses f ix e d  

but normally d i f f e r e n t  proportions of  labour and the c a p i ta l  

good. Both are ch aracter ised  by constant returns to  s c a le .  

Thus one system of production can be represented  as fo llo w s:

i i  + ^1 (1)
± 2  • +  k 2  — ^  ^2

where 1̂  and I 2 are u n it  labour requirements fo r  each process,  

k̂  and kg th e  u nit c a p i t a l  requirem ents, x  ̂ a u n it  o f  th e  

c a p i t a l  good and x^ a unit of the consumption good.

(2) Each system of  production produces the  same con

sumption good but the  c a p i t a l  good i s  d i f f e r e n t .  A l l

1/  The model used in  t h i s  se c t io n  i s  s im ila r  to  that
developed by Sameulson (1962) which se t  the framework 
fo r  the subsequent * Cambridge co n tro v er s ie s '  in  the theory  
of c a p i t a l .  The r e s u l t s  of t h i s  s e c t io n  were proved by 
the Cambridge c r i t i c s  during th e  course of  th ese  contro
v e r s i e s .  See,  fo r  example, P a s in e t t i  (1966) and 
Garegnani (1966) (1970) .  However, the s ig n if ic a n c e  g iven  
to  th ese  c r i t i c i s m s ,  here and la t e r ,  i s  d if f e r e n t  from 
th at  a ttr ib u ted  to  them by these  c r i t i c s .
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c a p i t a l  i s  c ir c u la t in g  c a p i t a l .

(3) In th e  operation of th ese  processes c a p i t a l i s t s  

are assumed to  be profit-m axim isers and com p etitive  r e la t io n s  

hold between a l l  economic a g en ts .

(4) Each system of production d e f in e s  a p o s s ib le  compet

i t i v e  equilibrium  in  the sense that at some wage r a te  each 

maximises p r o f i t s  and at that wage ra te  i s  thus operated by 

c a p i t a l i s t s .

(5) These e q u i l ib r ia  are assumed to  be s ta tio n a ry  s ta te s  

so th a t  th e  only net outputs are outputs o f  the consumption 

good. Al l  c a p i t a l  employed i s  used up and replaced  in  

each time period .

(6) The labour fo r c e  in  each s ta tio n a ry  s ta te  i s  the same 

and i s  paid at the end of the  production p er iod .

In p r ice  term s, assuming that th e  wage i s  measured in  

the consumption good and the consumption good i s  the  numeraire, 

the system portrayed in  (1 ) can be w r it te n  as fo l lo w s:

+ k^p^d + r)  = P, ( 2 )

IgW + kgP^(1 + r)  = 1

From th e se  two equations we can obta in  an equation r e la t in g

w and r :

1 -  k^(1 + r)   ̂ ^
" " + ( l^kg-  Igk, )  U + r)  (5)

T his in d ic a te s  the wage r a te  which w i l l  correspond to  any 

p r o f i t  r a te  (r) rece iv ed  by c a p i t a l i s t s  when they are u t i l i s 

ing t h i s  technique in  s ta tio n a ry  equilibrium  c o n d it io n s .

1/  This means that the Sraffa  systems we are d ea lin g  with  
are of the form which he terms 'sub-system s*.
See chapter I I ,  s e c t io n  ( v ) .
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w and r  are in v e r s e ly  r e la t e d ,  i . e .  dw/dr < 0 .  This equation  

can be rep resen ted  d iagrannnatically  as  a 'w a g e-p ro fit  c u r v e ' .  

The th ree  shapes th a t  are p o s s ib le ,  g iv en  our assum ptions, are  

concave (Figure 1 ) ,  convex (Figure 2) and l in e a r  (Figure 5 ) .  

Figure 1 r e p r ese n ts  th e  case  where th e  proportion  between 

p h y s ic a l  c a p i t a l  and labour i s  h igher in  th e  c a p ita l-g o o d s  

s e c to r ,  i . e .

ki ^  kj

F igure 2 rep r ese n ts  th e  case  where th e  p roportion  between  

p h y s ic a l  c a p i t a l  and labour i s  lower in  th e  c a p ita l-g o o d s  

s e c t o r ,  i . e .

4  ^ ^ 2

F igure 3 rep r ese n ts  th e  case o f  equal p h y s ic a l  c a p ita l- la b o u r  

r a t i o s ,  i . e .

r  I «I g. 3



Given a w age-p ro fit  curve we can deduce c e r ta in  propert

i e s  o f  the  S ra ffa  system from, which i t  i s  d er iv ed . Take, for  

example, th e  case o f  F igure 1, which i s  redrawn as Figure 4. 

Ow^ax measures th e  wage r a te  when th e  r a te  o f  p r o f i t  i s  zero. 

As th e  maximum w p o s s ib le  when only t h i s  system i s  used i t  

a l s o  measures th e  net physical, product per worker when the  

system  i s  operated in  a s ta t io n a r y  s t a t e ,  w ith th e  consumption 

good th e  only net output. Given a wage

F i ^ u r L  4-

Ow ,̂ ^max measures th e  amount o f  th e  consumption good 

r e c e iv e d  as p r o f i t  by c a p i t a l i s t s  per worker employed. 

Consequently the  tangent o f  the an g le  oc measures th e  va lu e  

o f  c a p i t a l  per worker a t  th e  wage r a te  o f  • The v a lu e  of  

c a p i t a l  per worker i s  equal to  

p r o f i t  per worker ^max
w^p = ta n  oC (4 )

The v a lu e  o f  c a p i t a l  per worker w i l l  change w ith  th e  wage ra te  

in  th e  case above. Since th e  p h y s ic a l  c a p i t a l  per worker i s  

a constant th e  change in  v a lu e  in d ic a te s  th e  changes in  p̂  as 

r  changes. Just as  we may d er iv e  th e  equation r e la t in g  w to  

r  above, so we can d er iv e  the  fo l lo w in g  equation  r e la t in g

t o  r :

1

^2 + (1-|^2 ^  +~r)
(5)
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This shows how the p r ice  of the c a p i t a l  good changes as r  

changes when the system i s  operated under s ta tion ary  

equilibrium  con d ition s;

0 i f  and only i f  l^k^ >  l^k^

In words, as r in c r e a se s ,  p̂  r i s e s  i f  and only i f  l^kg 

l^k^; p̂  d ecreases  i f  and only i f  l^k ^>  Igk^: p̂  i s

in varian t i f  and only i f  l^k2 = l^k^. The reason fo r  th ese  

r e la t io n s  can e a s i ly  be understood. Consider th e  case  

i l l u s t r a t e d  in  Figure 4 in  which the  p h y s ica l ca p ita l- la b o u r  

r a t io  i s  h igher in  the ca p ita l-g o o d s  se c to y , implying  

l^kg^C l^k^. An in crease  in  r  (and, th e r e fo r e ,  a d ec l in e  in  

w) in v o lv es  a s h i f t  in  income d is t r ib u t io n  away from wages 

towards p r o f i t s . .  I f  p̂  remained-unchanged, th e  c a p i t a l -  

goods sec tor  would be in  ‘d e f ic i t*  in  the sense that i t s  price  

would be in s u f f i c i e n t  to  pay i t s  wage b i l l  and at the same 

time remunerate c a p i t a l  at the new higher ra te  o f  p r o f i t .  In 

con trast  the consumption-good se c to r  would be in  ‘ surplus* . 

Consequently, to  r e s to r e  equal p r o f i t a b i l i t y  t o  th e  two 

s e c to r s ,  which i s  a cond ition  of equilibrium , p̂  must r i s e ^ / .  

The other two ca ses  can be explained in  a s im ila r  fa sh io n .

We have assumed th a t there i s  more than one S raffa  system 

of production, and fo llo w in g  the above procedure \je may d eter

mine a w age-profit  curve fo r  each. Since the  net output of  

each system i s  assumed to  be made up o f  the  same consumption 

good and the wage ra te  i s  measured in  t h i s ,  a l l  the  wage 

curves can be drawn on the same diagram.

1 / This i s  c a l le d  a ‘p r ice  W icksell e f fe c t*  and i s  a s p e c ia l  
case of the  r e la t io n s  considered by Sraffa  (1960),
Chapter I I I .
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Two such systems are presented  in  Figure 5* The outer  

envelope o f  th e se  curves forms the  ‘f a c t o r  p r ic e  f r o n t ie r * .

In th e  case rep resen ted  here i t  i s  made up o f  the  s e c t io n  ab 

from curve ec, be o f  curve and cd o f  curve (X. I f  th e se  

a re  th e  only  systems o f  production a v a i la b le ,  the  f r o n t ie r  

shows th e  maximum r  a s s o c ia te d  with any wage or the  maximum 

wage a s s o c ia te d  with any r .  S ince th e  systems o f  production  

re p resen t  s ta t io n a r y  co m p etit iv e  e q u i l ib r ia  th e  operation  of  

a g iv e n  system by c a p i t a l i s t s  must imply that that system  

maximises p r o f i t s .  C onsequently , w ith  w in  th e  range b 'c * ,  

'bystem would be chosen and o u ts id e  t h i s  range system  

At p o in t s  b and c both systems are eq u a lly  p r o f i ta b le .  Such 

a p o in t is' c a l le d  a * sw itch  p o in t* . I f  th e  wage r a te  were 

a t  c* or b* c a p i t a l i s t s  would not s t r i c t l y  p refer  t o  use e ith er  

o f  th e  two systems rep r ese n ted .

T his example in d ic a t e s  immediately th a t th e  n e o c la s s ic a l

p r o d u c t iv ity  th e o r is t s *  con cep tion  o f  ca p ita l-d eep en in g  i s  not

go ing  to  hold without e x c ep tio n . Figure 5 e x h ib i t s  what i s
1 /c a l le d  ‘resw itch ing*  or ‘double sw itch in g* . ' At very high  

r a t e s  o f  p r o f i t  (between c ‘* and r^^^) process  oC i s  used. At 

p r o f i t  r a t e s  below t h i s  (between b** and c “ ) p r o c e s s ^ i s  used.

1 /  This  i s  analysed in  Ft 3 o f  Sraffa  (1960)
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But a t  even lower p r o f i t  r a te s  oC i s  used. We thus have a 

s i t u a t io n  where the  same system o f  production i s  the most 

p r o f i ta b le  at more than one ra te  o f  p r o f i t  w hile  another  

system o f  production i s  more p r o f i ta b le  at  r a te s  o f  p r o f i t  in  

between. A ssoc ia ted  w ith  t h i s  i s  ‘c a p i t a l  reversal*  , a s i t 

uation  where, as there  i s  a change from one system to  another  

as th e  ra te  of p r o f i t  f a l l s ,  a lower va lu e  o f  c a p i t a l  per 

worker occurs. Such a phenomenon i s  c le a r ly  contrary to  the  

n e o c la s s ic a l  ideas where higher c a p ita l- la b o u r  r a t io s  were 

thought to  r e s u l t  a s  the r a te  of p r o f i t  f e l l .  The case repre

sented in  Figure 5 i s  reproduced with the v a lu es  o f  c a p i t a l

per worker a lso  in d ic a te d . C ap ita l r e v e r sa l  occurs at point 
„ 1 /

I t  i s  tru e , o f  course, that the example which has been 

used i s  a constructed  one. However, i t  i s  not an example which 

i s  p a r t ic u la r ly  s p e c ia l  or f ix e d .  The wage curve o f  each 

system depicted  in  f ig u r e s  5 and 6 depends on the parameters

1 / I t  i s  a lso  easy to  demonstrate that lower r a te s  of  
p r o f i t  can be a sso c ia ted  with lower ca p ita l-o u tp u t  
r a t i o s ,  which i s  again  contrary to  the  n e o c la s s ic a l  
th eo ry . See below p . 149.
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o f  th e  system to  which i t  r e l a t e s .^ /  These parameters can be 

changed, so s h i f t in g  the cu rves, but c a p i ta l  r e v e r s a l  can 

s t i l l  occur. In other words, the demonstration o f  cases con

tra ry  to  th e  n e o c la s s ic a l  p o s i t io n  do not req u ire  choosing  

ju s t  the r ig h t  s e t  o f  param eters.^ / Moreover, w hile  in  the  

simple model considered in  t h i s  s e c t io n  resw itch ing  and c a p ita l  

r e v e r s a l  are always a sso c ia ted  with each other, i t  i s  p o ss ib le  

fo r  c a p i ta l  r e v e r s a l  to  occur without resw itch in g  in  models 

in vo lv in g  more complex system s.

I t  w i l l  prove u s e fu l  for  a n a ly s is  la t e r  to  consider a
c /

numerical example constructed  by Garegnani^' from S raffa  

systems of production o f  th e  form which we have considered in  

t h i s  s e c t io n .  Garegnani con sid ers  an i n f i n i t e l y  la r g e  number 

or * fam ily  o f  systems* such th a t:  ( i )  the wage curve of each 

system cannot con tr ib u te  segments but only p o in ts  to  the fa c to r  

p r ic e  fr o n t ie r  and ( i i )  the  f r o n t ie r  no longer shows any switch  

p o in t s .  A l l  sw itch p o in ts  are now in s id e  the  f r o n t ie r .^ /

Figure 7 reproduces th e  f r o n t ie r  so derived together  w ith some

1/ They are the  graphs of equation (3) fo r  each system.
2 /  In chapter X an a lg e b r a ic  a n a ly s is  i s  g iv en .
3 /  This i s  shown by P a s in e t t i  (1966), Spaventa (1968) and

B l i s s  (1975), pp. 195-194. Blaug (1974), pp. 59-40 d is c u s s 
es the question  of how l i k e l y  i t  i s  em p ir ica lly  that r e 
sw itch ing w i l l  occur, in  the b e l i e f  th a t  the s ig n if ic a n c e  
of the Sraffa-based  c r i t ic i s m  of n e o c la s s ic a l  p rod u ctiv ity  
theory i s  a f fe c te d  by th e  answer to  t h i s .  The fa c t  that  
c a p i t a l  r e v e r s a l  can occur independently o f  resw itch ing  
shows that t h i s  b e l i e f  i s  erroneous. Even i f  i t  were poss
ib le  to  show that resw itch in g  could not occur t h i s  would 
not weaken the  c r i t ic i s m  for  i t  i s  c a p i t a l  r e v e r sa l  that i s  
the re levan t m atter. Blaug*s mistaken methodology can be 
traced  to  h is  in co rrec t  view that * i f  resw itch in g  does not 
occur, n e ith er  does c a p i t a l  rev ers in g * , p. 41.

4 /  The r e la t io n s h ip  between the ra te  of  p r o f i t  and r e la t iv e
s c a r c i t y  of c a p ita l  i s  a lso  undermined by the con sid eration s  
d ea lt  with above, p . 55.

5 /  G a r e g n a n i  ( 1 9 7 0 ) .
6/ P a s i n e t t i  (1969) and (1970).
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members o f  th e  fam ily  o f  systems having th e  f r o n t ie r  as t h e ir  

en ve lop e .
Some v a lu e s  o f  t h i s  co n str u c t io n  are presented  in  Table 1 

As. can be seen  from t h i s  th ere  are  m u lt ip le  ca ses  or r e s ^ itc h -  

in g .  The r e la t io n s h ip s  between r  and q, r  and k , r  and K/Y, 

and q and k are  shown in  F igures 8 t o  11.

0.20

0.16

0.124

0.044

' Rate of

Systc. in use 
(i.e. system 

giving maximum 
wage) Wage

Net physical 
product per 

worker

Value of 
capital per 

worker

Ratio of 
Capital per 
worker to 

net physical 
product per 

worker
0.0 a 0.200 0.200 1.080 5.400
2.6 0.175 0.192 0.635 • 3.307
4.1 . y 0.169 0.183 0.393 2.147

6 0.159 0.175 0.257 1.468
S 3 € 0.151 0.167 0.184 l.IO i

1 0 3 0.144 0.159 0.148 . 0.930
12.9 7» 0.129 0-152 0.179 1.177 ■

' 14.4 € 0.105 0.159 0.379 2.383
15.1 1 < ; • 0.083 0.167 0.552 3.305

• 15.9 a 0.061 0.175 0.715 4.085
. 16.9 ' Y 0.041 0.183 0 8 5 0 4.644

17.5 fi 0.026 0.192 0.947 4.932
20.0 • « 0.000 0.200 1.000 5.000

'fable. 1
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F igure 10 sh.ous a r e la t io n s h ip  between th e  r a te  o f  p r o f i t  and 

th e  c a p ita l-o u tp u t  r a t io  contrary to  th e  n e o c l a s s i c a l  p o s it io n  

r e fe r r ed  to  a b o v e , F i g u r e  11 shows what f ig u r e  6 in d ic a te s ,  

th a t  i t  may be im p oss ib le  to  construct an aggregate  production  

fu n c t io n  where output per worker i s  a fu n c t io n  o f  va lue  of  

c a p i t a l  per worker. In  F igure 11 we do not have a fu n c t io n a l  

r e la t io n s h ip ;  q i s  not uniquely  a s s o c ia te d  w ith  k .

1 /  p. 146.



( iv )  The Marginal Product of C apita l and the Rate of  P ro f it

In the one-commodity model o f  s e c t io n  ( iv )  in  th e  previous  

chapter, the marginal product of c a p i t a l  was not only equal 

t o ,  hut a ls o  a determinant o f ,  the r a te  o f  p r o f i t .  Indeed, 

t h i s  was a p o s it io n  adhered to  by n e o c la s s ic a l  p ro d u ctiv ity  

t h e o r i s t s  in  g en era l.  Thus, for  example, Clark w r ite s ,  *One 

law governs wages and in te r e s t  -  the  law o f  f i n a l  p ro d u c tiv ity .  

By one mode o f  statement o f  th e  law , , ,  We get wages as an 

amount d ir e c t ly  determined by t h i s  p r i n c i p l e . . . .  By another  

mode o f  s ta t in g  the law . . ,  we get in te r e s t  as the  amount that  

i s  p o s i t iv e ly  f ix e d  by the f i n a l  p ro d u c tiv ity  law Wages

and in t e r e s t  are both determined by the  law o f  f i n a l  

product iv ity ' .   ̂/

This i s ,  in  g en era l,  in c o r r e c t .  The dependence of the  

magnitude o f  the rcarginal product of c a p i t a l  on equilibrium  

p r ic e s  means th a t ,  ou tside  s p e c ia l  c a s e s ,  i t  cannot be regard

ed as a determinant o f  the r a te  o f  p r o f i t .  Equilibrium p r ic e s  

a re , in  gen era l, endogenous v a r ia b le s  and so , th e r e fo r e ,  i s  

the  marginal product o f  c a p i t a l .  Marginal products can only  

be regarded as determ inants when they are g iven  exogenously. 

Consequently th e  only r e la t io n  which could p o ss ib ly  hold in  

the  Sraffa-based  model of th e  previous s e c t io n  i s  the eq u a lity  

between the  marginal product o f  c a p i t a l  and the ra te  of  

p r o f i t ;  any causa l in te r p r e ta t io n  i s  inappropriate .

We can immediately f in d  a case where a marginal product 

of c a p i t a l  i s  equal to  th e  ra te  of p r o f i t .  Consider a * sw itch  

point* between two system s, as portrayed, fo r  example, in  

Figure 6 , At such sw itch p o in ts  th e  two systems are equally  

p r o f i ta b le  at a common wage. Consequently the increased

1/ Clark (1899),  pp. 200-203.
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p ro d u ctiv ity  per worker of oc overy? , expressed as a proportion  

of the d if fe r e n c e  in  the c a p i t a l  va lu es  per worker o f  the two 

system s, must be equal to  th e  ra te  o f  p r o f i t .  I f  we c a l l  the  

( l im it in g )  magnitude of t h i s  r a t io  the marginal product of  

c a p i t a l ,  th e  re levan t n e o c la s s ic a l  eq u a lity  h o ld s .  This  

d e f in i t io n ,  however, only a p p lie s  to  a sw itch p o in t .  Further

more, away from a switch point the  magnitude of dq/dk w i l l  be 

zero or undefined. Where th ere  are a f i n i t e  number o f  systems 

any system may contribute  a segment o f  p o in ts  to  th e  fa c to r  

p r ice  f r o n t ie r .  At p o in ts  on such a segment, but not at an 

end, i f  th e  w age-profit  curve was n o n -lin ea r , c a p i t a l  per 

worker would change with movement along th e  f r o n t ie r  but out

put per worker cannot. Consequently dq/dk would be zero . I f  

th e  w age-profit  curve were l in e a r ,  n e ith e r  c a p i t a l  per worker 

nor output per worker could change and dq/dk would be 

undefined. The only way to  get round t h i s  would be to  take a 

case where along any segment o f  the f r o n t ie r  the  rjomber of  

systems i s  i n f i n i t e .  In t h i s  ca se ,  however, sw itch  p o in ts  

cease to  be on th e  f r o n t ie r  and consequently marginal products 

defined  in  terms o f  them have no in t e r e s t .

Let us now examine th e  case where systems of production  

becODie i n f i n i t e l y  large  so that the  magnitude of change in  r 

required t o  move producers from one system to  adjacent systems 

i s  in f i n i t e s im a l ly  sm all. The marginal product of c a p i t a l  w i l l  

now be defined  as the l im it in g  r a t io  o f  d if fe r e n c e s  in  two 

net products and two * q u a n t i t ie s  o f  cap ita l*  corresponding to  

two d i f f e r e n t  system s, each of which would be most p r o f i ta b le  

at a d i f f e r e n t  ra te  o f  p r o f i t .  We assume that such a marginal 

product i s  always d ef in ed . In other words, we assume th a t .
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as  in  the  one-commodity model, th e  v a lu es  of  c a p i t a l  per

head and output per head which are a sso c ia ted  w ith  changes in

systems of production are continuous and d i f f e r e n t ia b le  
1 /fu n c t io n s ,  ' This assumption makes the  case as favourable as 

p o s s ib le  fo r  the theory  being examined. In other words the  

procedure w i l l  be t o  compare two systems of production that  

d i f f e r  * marginally* in  terms o f  t h e ir  outputs per worker, 

v a lu e s  of c a p i t a l  per worker and th e  wage-rate of p r o f i t  s e t s  

at which they are most p r o f i ta b le .  From t h i s  we can d efin e  a

marginal product and consider i t s  r e la t io n  to  the ra te  of

p r o f i t .

The fo llo w in g  con d ition  must always hold , because i t  i s  

an id e n t i ty :

q = kr + w (6)

q i s  the net output per worker, k i s  the  va lu e  of c a p i t a l  per 

worker, r i s  the  ra te  of p r o f i t ;  and w the wage r a t e .  I f  we 

take the  t o c a l  d i f f e r e n t i a l  we obtain

dq = rdk + kdr + dw (7)

and hence we f in d  that the marginal product of c a p ita l  dq/dk 

i s  not equal t o  r un less drk + dw = 0, or expressed a l t e r 

n a t iv e ly ,  u n le ss  k =-dw/dr. Only in  s p e c ia l  circumstances  

w i l l  t h i s  be so , as can be seen from Figure 12. f  i s  a point 

on the fa c to r  p r ice  f r o n t ie r  f * f" and th e  w age-profit  curve 

which co n tr ib u tes  that point to  the f r o n t ie r  i s  drawn in  as  

b*b*’ . We know from the id e n t i ty  above that th e  value of k 

must be equal to  tanoc . For th e  eq u a lity  dq/dk = r to  hold  

we require th a t  tan = -dw/dr at point f .  The value of

1 / This i s  a genuine assumption. I t  i s  not im plied simply by
allow ing the number of systems of production to  become i n f i n i t e

2 /  The procedure in  the subsequent paragraph fo llo w s  
Shaduri (1969).



w

-dw/dr a t  f  i s  represented  by tan  ^  . The f ig u re  in d ic a te s  

th at  in  the case o f  a concave w age-profit  curve tan  «c /  t a n p  

and th e  same would be tru e  i f  the  w age-profit  curve were 

convex. In both c a s e s ,  th e r e fo r e ,  th e  marginal p ro d u ctiv ity  

r e s u l t  does not h o ld .

(v) The Inverse R e la t io n  o f  the Wa^e and Hate of P r o f i t  

The c a p i t a l  p ro d u c tiv ity  t h e o r i s t s  shared th e  b e l i e f ,  

held by Ricardo and Marx, th a t  comparing e q u i l ib r ia  of  

economies using the same technology  would always show an 

in verse  r e la t io n  of the wage and ra te  of p r o f i t .  Sraffa*s  

r e s u l t  showing that fo r  systems in vo lv in g  jo in t  production  

t h i s  may not hold^/ i s  r e lev a n t  as a c r i t i c i s m  o f  n e o c la s s ic a l
2 /theory ju st  as much as i t  i s  fo r  th e  o th e r s .  '

1/  Sraffa  (1960), pp. 61-62
2/  Further d isc u ss io n  of t h i s  i s  undertaken in  chapter X.

s e c t io n  ( v ) .
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(v i )  The One-Commodity Model a^.ain

The r e s u l t s  o f  s e c t io n s  ( i i i )  to  (v) show that the  

r e la t io n s h ip s  inherent in  n e o c la s s ic a l  p ro d u ctiv ity  theory  

are not g en er a l .  They apply only in  s p e c ia l  cases  l ik e  the  

one-commodity model. The reason why they hold in  t h i s  

p a r t ic u la r  context i s  now easy to  exp la in  g iven  the  previous  

a n a ly s i s .  The key l i e s  in  th e  form which the wage-rate of  

p r o f i t  r e la t io n  takes; i t  i s  l in e a r  for  each p r o c e ss .^ /

The processes cai, th e r e fo r e ,  be represented  by f ig u r e  13*

IV

—» 
r0

The l in e a r i t y  of each wage-rate of p r o f it  r e la t io n  im plies  

th at  at any sw itchpoint the  process which i s  most p r o f i ta b le  

at a lower ra te  o f  p r o f i t  has the h igher c a p ita l  in t e n s i t y  so 

th a t c a p i t a l  r e v e r s a l  never o c c u r s . T h i s  fo l lo w s  simply by 

applying an equation (4) to  c a lc u la te  c a p i t a l  per worker. 

L in e a r ity  a l s o  im plies  that the marginal product o f  c a p i ta l  

i s  equal to  the ra te  o f  p r o f i t .  F igures 12 and 13 show that  

tan  oc i s  always equal to  tan/^ in  th at c a se .  Furthermore, 

i t  i s  v a l id  to  regard th e  marginal product of c a p i t a l  as a 

determinant of  the  ra te  o f  p r o f i t .  The r a t io n a le  fo r  t h i s

1 / Process i  ( i  = . . .  ) ,  w r it ten  in  p r ice  terms, i s
represented  by the equation l .w  + k. (1 + r) = 1 ;
consequently  w = l/lj_  -  k^/1^ (1 4- r ) .

2 /  L in ea r ity  a ls o  im p lies  that resw itch ing  cannot occur
because a w age-profit  curve can never return to  the
fr o n t ie r  once i t  has moved away.
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l i e s  in  the fa c t  th a t  the marginal product of c a p i t a l  in  t h is  

model i s  both a marginal p h y s ica l  and a marginal va lue  product 

and i s ,  th e r e fo r e ,  a t e c h n ic a l  r e la t io n s h ip ,  independent o f  

equilibrium  p r ic e s ,  which can be taken to  be exogenous.

F in a l ly ,  s in ce  the  one-commodity model n e c e s s a r i ly  excludes  

jo in t  production there  i s  no p o s s i b i l i t y  of any d ir e c t  v a r ia t io n  

of th e  wage and r a te  o f  p r o f i t .  All w%e-prcfit curves have a negative sLqpe.

The one-commodity model i s  not the  only one e x h ib it in g  l in e a r  

w age-rate of p r o f i t  r e la t io n s .  For example, in  th e  case of the  

model d ea lt  w ith in  s e c t io n  ( i i i )  th e  r e la t io n  fo r  each pro

c e s s  w i l l  be l in e a r  i f  k^/l^ = ^2/ 1 2 * However, t h i s  i s  not

r e a l l y  a d i s t in c t  c a se .  A un it  o f  a c a p it a l  good may be d ef

ined as anything we l i k e .  T herefore, we can take as u n its  

th ose  amounts which use th e  same amount o f  c a p i ta l  and labour 

as th a t used in  th e  production o f  th e  consumption good. 

Consequently, from a te c h n o lo g ic a l  p ersp e c t iv e , consumption 

and c a p ita l  goods are id e n t ic a l^ /  Furthermore, s ince  

in  t h i s  case dp^/dr = 0 , i s  a co n sta n t , thus a llow ing  the

marginal- product o f  c a p i ta l  to  be tr ea ted  as i f  i t  were exo

genous, and a determinant of the r a te  o f  p r o f i t .

( v i i )  W icksell

The c r i t i c a l  r e s u l t s  o f  t h i s  chapter have been derived  

from a model based upon th e  a n a ly s is  o f  S ra ffa . The ce n tra l  

f a l la c y  in  th e  n e o c la s s ic a l  theory which th ese  r e s u l t s  expose

1/  T h is , in  f a c t ,  i s  th e  case whenever wage-rate of  p r o f i t  
r e l a t i o n s  are l i n e a r .  This f o l l o w s  b e c a u s e  p r i c e  
W icksell e f f e c t s  are n eu tra l so th a t  r e la t iv e  commodity 
p r ic e s  do not change w ith changes in  d is t r ib u t io n .  
C o n s e q u e n t l y , t h e s e  p r ic e s  may be used as weights fo r  
n o n -d is to r t in g  aggregation  in to  a s in g le - s e c to r  
macro model.



i s  th e  treatment o f  c a p i ta l  as a fa c to r  o f  production  

form ally  the same a s  land and labour. This i s  both the  

d e f in in g  q u a lity  of n e o c la s s ic a l  p ro d u ctiv ity  theory and the  

source of i t s  d e f e c t s .  I t  i s  somewhat su rp ris ing  th a t  i t  

was a point c le a r ly  perceived by W ick se ll  at the  turn o f  the  

century . 'Whereas labour and land are measured each in  terms 

of i t s  own te c h n ic a l  unit . . .  c a p i t a l ,  on the other hand . . .

i s  reckoned .......... a s  a sum of exchange va lu e  . . . .  a unit

extraneous to  i t s e l f .  However good the  p r a c t ic a l  reasons fo r  

t h i s  may be, i t  i s  a t h e o r e t ic a l  anomaly which d is tu r b s  the  

correspondence which would otherw ise e x i s t  between a l l  the  

fa c t o r s  of  production*

Furthermore, W ick se ll  recognised  that as a r e s u lt  the  

marginal product o f  c a p i t a l  would not, in  gen era l, equal the  

ra te  o f  p r o f i t .  ' . . .  ( th e) . .  analogy between in t e r e s t ,  on 

the  one hand, and wages and rent on th e .o th e r ,  i s  incom plete. 

With labour* and land . . . .  th e  law of marginal p ro d u ctiv ity

a p p lie s  . . .  But t h i s  theory only a p p lie s  t o  c a p i t a l ,  as

u su a lly  conceived , when we look at i t  from the point o f  view  

of the  in d iv id u a l entrepreneur, to  whom wages and rent are data, 

determined by the market. I f  we consider an in crease  (or  

perhaps a decrease) in  th e  t o t a l  c a p i ta l  o f  s o c ie ty ,  then i t  

i s  by no means true th a t th e  consequent in crease  (or decrease)  

in  th e  t o t a l  s o c ia l  product would re g u la te  the ra te  o f  in te r e s t  

. . .  new c a p i t a l  competes w ith the old and thereby r e s u l t s  . . . .
2 /in  a r i s e  o f  wages and rent ...........  (which absorbs c a p i t a l ) * .  '

1/  W ick se ll  ( 1901 ) ,  p. 1 4 9 . See a ls o  W ick se ll  (1900),
pp. 107-108.

2 /  W ickse l l  (1901),  p. 148. See a l s o  W ickse l l  (1900),  p. 107.



Here W ickse ll i s  r e fe r r in g  to  c a p i ta l  stock rev a lu a tio n s  

which have subsequently become known as 'W ick se ll  e f f e c t s ' .

What W ick se ll  f a i l e d  to  p erc e iv e , however, i s  that these

e f f e c t s  may operate in  such a way as to  r e s u lt  in  c a p i t a l

r e v e r s a l .  He erroneously b e liev ed  that when the  equilibrium

r a te  o f  p r o f i t  f e l l  th e  a sso c ia ted  changes in  p r ices  would

always operate in  th e  d ir e c t io n  of in creasin g  the  magnitude

of th e  p r e -e x is t in g  c a p i t a l  s to c k . As a consequence the

m arginal product of c a p i ta l  i s  always l e s s  than the r a te  of

p r o f i t .  This b e l i e f  stemmed from th e  model which W ickse ll

used to  d erive  h is  con clusions; an A ustrian  point input-

po in t output m o d e l , i n  which i t  i s  always tru e  that as the
2 /r a te  o f  p r o f i t  f a l l s  c a p i t a l  in t e n s i t y  r i s e s .  ' W ic k se ll 's  

p u p il ,  Ackerman, did p erceive  that a c a p i ta l  stock  devaluation  

could occur as the r a te  of  p r o f i t  f e l l  and that th e  marginal 

product of c a p i t a l  could be g rea ter  than the ra te  of p r o f i t .

But W ickse ll h im se lf  f a i l e d  to  reco g n ise  th e  im p lica t io n s  which 

t h i s  had for  h is  own a n a ly s is ^ /  and Ackerman's work was 

ignored .u n t il  r e c e n t ly

As a consequence W ick se ll  continued t o  b e l ie v e  that  

c a p i t a l  in t e n s i ty  was an in verse  fu n ct io n  of th e  ra te  o f  p r o f i t .  

' . . .  I f  we consider s o c ie t y  as a whole . . .  the p rogress ive  

accumulation o f  c a p i t a l  must be regarded as economical as  

long as any ra te  of in t e r e s t ,  however low, e x i s t s  .........

1/  See chapter IX, s e c t io n  ( i i ) .
2 /  W ickse ll (1901), pp. 172-184. I t  i s  a ls o  im possib le  for  

resw itch in g  to  occur in  such a model and the wage i s  
always in v e r se ly  r e la te d  to  the r a te  o f  p r o f i t .  See 
chapter X, s e c t io n  ( i i i ) .

3 /  W ick se ll  (1925), p . 293.
4/  Ferguson and Hook (1971)
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We should, th e re fo r e ,  expect a con tin u a l accumulation of  

c a p i t a l  . . . .  and, at the  same tim e, a con tin u a l f a l l  in  the  

r a te  of in t e r e s t * .^ /

Since W ick se ll  other economists have a n t ic ip a te d  these  

d i f f i c u l t i e s  in  n e o c la s s ic a l  p ro d u c tiv ity  t h e o r y B u t  

t h e i r  importance fo r  undermining t h i s  body o f  theory was not 

g e n e r a lly  seen u n t i l  a f te r  th e  work o f  S raffa , when neo- 

Ricardian and neo-Keynesian econom ists conducted a compre

h en sive  and r igorou s c r i t iq u e  upon th e  b a s is  o f  Sraffa*s  

r e s u l t s .

( v i i i )  The Determination o f  the Rate o f  P r o f i t  by the  

Supply and Demand for C apita l  

The arguments of s e c t io n s  ( i i i )  to  (v) show ser iou s  

d e fe c t s  in  n e o c la s s ic a l  p ro d u ctiv ity  th eory . However, th e se  

arguments do not appear to  undermine i t s  c e n tr a l  t e n e t ,  the  

determ ination  of the ra te  o f  p r o f i t  through the supply and 

demand fo r  c a p i t a l .  The arguments c e r ta in ly  destroy  the  views  

n e o c la s s ic a l  economists held  about the  operation  o f  th ese  . 

fo r c e s  but i f  t h e ir  a n a ly s is  had been kept at a high l e v e l  of  

a b str a c t io n  i t  would appear to  remain impregnable to  the  

c r i t ic i s m s  so fa r  d isc u sse d .

1/ W ickse ll (1901), p. 209.
2 / F ish er  (1907), Shove (1933), Lange (1936), Metzler (1950),

Malinvaud (1953), Robinson (1953), (1956;, Champernovme (1953) 
and Swan (1956).



1 /Indeed, t h i s  i s  the  case ' . N ev erth e less ,  the  a n a ly s is  

which seeks to  determine the  r a te  of  p r o f i t  through the  

supply and demand fo r  c a p i t a l  i s  s e r io u s ly  d e f e c t iv e .  Indep

endently  of c a p i t a l  r e v e r s a l ,  o f  the in e q u a l ity  between the  

marginal product of c a p i ta l  and th e  r a te  o f  p r o f i t ,  and o f  the  

p o s s i b i l i t y  th a t  the wage and ra te  of p r o f i t  may vary d ir e c t ly ,  

n e o c la s s ic a l  theory i s  not te n a b le .  I t  i s  not m ethodologica lly  

p o s s ib le  to  regard the ra te  o f  p r o f it  as being  determined by 

th e  demand and supply o f  c a p i t a l .

In n e o c la s s ic a l  theory su p p lie s  and demands represent the  

plans of op tim ising  agents regarding ch o ic es  over commodities. 

I t  i s  th e se  su p p lie s  and demands, or c h o ic e s ,  which d e ter 

mine the endogenous v a r ia b le s .  I f  c a p i t a l  i s  s p e c if ie d  t o  be 

va lu e  c a p i t a l  then i t  does not p ossess  the  a t tr ib u te  a commo

d i ty  must p o ssess  for  determ ination by supply and demand to  

be v a l id .  I t  cannot, except in  s p e c ia l  c a se s ,  be defined  

independently of endogenous v a r ia b le s .  The unit o f  measure

ment i s  dependent on equilibrium  p r ic e s  and th e se  p r ic e s  are  

in  genera l endogenous v a r ia b le s .  I t  i s ,  th e r e fo r e ,  not 

p o ss ib le  to  regard economic agents as forming p lans (demands 

and su p p lie s )  fo r  c a p i ta l ,  the in te r a c t io n  of which then  

determines i t s  p r ic e ,  the ra te  of p r o f i t .  The l o g i c a l  s tru c 

tu re  of determ ination req u ires  that th e  determinants be 

exogenous and t h i s  i s  im possib le  in  the  case  of the  demand 

and supply o f  c a p i t a l .

1 / Garegnani (1970) argues that t h i s  i s  not so .  However, 
s in ce  h is  argument i s  l e v e l l e d  at a l l  n e o c la s s ic a l  theory  
and not ju s t  that of the p ro d u ctiv ity  t h e o r i s t s ,  consider
a t io n  of i t  i s  postponed u n t i l  chapter X II.
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Consequently, whatever v a l id i t y  e x i s t s  in  the n e o c la s s ic a l  

theory of c a p i t a l  p ro d u c tiv ity  must be confined to  th e  

r e la t io n s h ip s  which i t  e s ta b l is h e s  between economic v a r ia b le s :  

th e  c a p i t a l  in t e n s i ty  o f  an economy, the  wage and r a te  of  

p r o f i t .  We have seen , however, that th e  Sraffa-based  

c r i t iq u e  shows th ese  to  be guaranteed only in  s p e c ia l  c a s e s .



OHAZTER IX

THE AUflTRIAIT THEORY OF CAPITA! AIID 3E0PIT

( i )  A ustrian  Economics

A ustrian  economics i s  t y p ic a l ly  viewed as a p a r t icu la r  

va r ia n t  of n e o c la s s ic a l  th eo ry . This i s  s e n s ib le  in  th a t  many 

c h a r a c t e r i s t i c s  of the l a t t e r  are exh ib ited  in  A ustrian  th eory .  

Emphasis i s  p laced on economic agents being op tim is in g  ch o ice -  

makers and from t h i s  are derived demand and supply r e la t io n s  

th e  balance o f  which d e f in e s  an equ ilibrium . ^̂  A ustrian  

economics, however, has a number o f  d i s t in c t i v e  a t t r ib u te s  

which separate i t  from other n e o c la s s ic a l  schools and th e se  are  

s u f f i c i e n t l y  important to  warrant.a separate treatm ent.

One such c h a r a c te r is t ic  has been the  emphasis A ustrian  

econom ists have placed on the uniqueness o f  s o c ia l  sc ien ce  and 

more p a r t ic u la r ly  on th e  importance of individue.l s u b j e c t iv i t y .  

T his i s  p a r t ic u la r ly  tru e  o f  M e r g e r ,K i s e s ^ ^  and Eayek.^/

I t  has m anifested i t s e l f  in  two p r in c ip le  ways, f i r s t l y ,  in  an 

o p p o sit io n  to  a l l  th e o r ie s  of va lue based on a foundation other 

than that o f  u t i l i t y  and e s p e c ia l ly  toward those based upon 

n o n -su b jec t iv e  c o s t s  o f  production. Secondly i t  has led  to  the  

development o f  'm ethodological in d iv id u a lism * , a method that  

req u ir es  a l l  concepts of  s o c ia l  theory to  be c le a r ly  tra cea b le  

back to  in d iv id u a l a c t i o n . T h i s ,  however, has been a source  

of some in te r n a l  disagreements w ith in  the A ustrian  sch o o l. In

1 / See chapter V II, s e c t io n  ( i ) .
2 /  Monger (1871).
3 /  Mises (1 949).
4 /  Hayek (1955).
5 /  See, for example, Lukes (1968), Rizzo (1978) and Eggar (1978).
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p a r t ic u la r  Merger's c r i t ic i s m s  o f  Bohm-Bawerk's c a p i t a l  theory

centred  on what he considered i t s  erroneous aggregative

s tr u c tu r e .^ /  I t  i s  a l s o  the case th a t  much o f  Hayek's work
2 /on c a p i t a l  theory ' fo l lo w s  that o f  Bohm-Bawerk and i t  may,

th e r e fo r e ,  be sa id  that  in  t h i s  area some A ustrians ' f o r g e t '

t h i s  m ethodological p r in c ip le .

Coupled with t h i s  f i r s t  c h a r a c te r is t ic  has been the

Austrians* deep su sp ic io n  of d e te r m in is t ic  economics. This has

sometimes led  to  h o s t i l i t y  toward the use o f  mathematical

methods. Menger, Mises and Hayek, in  p a r t ic u la r ,  have a l l

emphasized the  importance o f  u ncerta in ty  and exp ectation s in

economic l i f e  and have considered th a t they cannot be modelled
3 /ap prop ria te ly  by mathematical r e la t io n s .  ' This emphasis on 

the  importance of u n certa in ty  i s  shared by a number o f  p o s t-  

Keynesians l ik e  Robinson^/ and S h ack le .^ / But A ustrian  econ

om ists d i f f e r  from th e se  post-K eynesians in  that they do not see  

t h i s  as undermining the  a p p l i c a b i l i t y  or importance o f  equilibrium  

economics. However, t h i s  p o s it io n  has not s ig n i f i c a n t ly  

a f fe c te d  the  development of Austrian theory in  the sphere of  

c a p i t a l  and p r o f i t .  Determinism i s  a c h a r a c te r is t ic  o f  the  

work of Bohm-Bawerk, W ickse ll and Hayek. The point i s  o f  some 

re levance to  t h i s  chapter, n e v er th e le s s ,  because Bohm-Bawerk 

opposed the  mathematical methods of the  Walrasian school and 

sought to  d is t in g u is h  h i s  theory by i t s  * causal* b a s i s .

1 / Schumpeter (1954), p . 847.
2 /  Hayek (1931), (1939), (1941).
3 /  S ee , fo r  example, Borch (1973), Menger (1973) and Bachman (1976)
4 /  Robinson and E atw ell (1973)*
5 / Shackle (1972).
6 /  'Both Jevens  and the A ustrians were in  the habit of expressing  

them selves in  ca u sa l chains . .  t h i s  was inadm issable . . .  (and 
r e f l e c t s )  . . .  a g la r in g  in a b i l i t y  to  understand the  lo g ic  of  
interdependence*, Schumpeter (1954), p. 922.
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T his meant that although he was concerned w ith  developing a 

genera l equilibrium  system he did not do so as e x p l i c i t l y  as 

the Walrasians and as a consequence h is  theory i s  l e s s  w e l l  

in te g r a te d .^ /

A th ird  c h a r a c te r is t ic  of A ustrian economics has been the  

enthusiasm fo r  a c a p i t a l i s t  economic system composed of  

com p etitive  markets and a h o s t i l i t y  to  so c ia l is m . This i s  

p a r t ic u la r ly  tru e  of M i s e s , H a y e k , W i e s e r ^ /  and many modern 

A u s tr ia n s .^ /  I t  a f f e c t s  A ustrian c a p i t a l  theory prim arily  

through Bohm-Bawerk whose work was formulated as an a lt e r n a t iv e  

t o ,  and c r i t iq u e  o f ,  Marx.

The major d is t in g u ish in g  c h a r a c te r is t ic  o f  A ustrian  econ

omics re lev a n t  to  t h i s  chapter, however, i s  th e  emphasis on 

’t im e* . There i s  v i r t u a l  unanimity among A ustrian economists  

in  t h i s  resp ect  and i t  leads to  the c l a s s i f i c a t i o n  of devons 

and W ick se ll  as A ustrians because of t h e ir  s im ilar  o r ie n ta t io n .  

Moreover, i t  i s  t h i s  aspect that Hicks has drawn a t te n t io n  to  in  

l a b e l l in g  h is  current approach to  c a p i t a l  theory as neo-  

A u str ia n .^ /  E s s e n t ia l ly  the Austrian view i s  that economic 

d e c is io n s  and processes  have a time s tru ctu re  from which i t  i s  

inappropriate to  a b s tr a c t .  This i s  true o f  d e c is io n s  and 

p rocesses  in  general but i t  i s  p a r t ic u la r ly  important in  the  

area of production.

1 /  Schumpeter (1954), pp. 918-923.
2 /  Mises (1920).
3 /  Hayek (.1935).
4 /  Wieser (1888).
5 /  See, fo r  example, Spadaro (1978).
6 /  Hicks (1970), (1973a), (1973b), (1975), (1976).
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( i i )  C a p ita l,  Production and Time

Throughout the h is to r y  o f  c a p i t a l  th eory , much controversy  

has been generated regarding the  ’ essence* of c a p i t a l .  The 

A ustrians conceived of t h i s  essence as r e s u l t in g  from c a p i ta l  

goods being ’ produced means o f  production* d is t in g u ish a b le  from 

labour and land which were c l a s s i f i e d  as 'o r ig in a l* .^ /  Coupled 

with t h i s  d i s t in c t i o n  was the A ustrian emphasis on c a p i t a l i s t i c  

production req u ir in g  t im e .^ /  C a p i t a l i s t i c  production requ ires  

that the production o f  c a p i t a l  goods precede th e  production of  

consumption goods . I t  i s  the hallmark of A ustrian c a p i t a l  

theory to  l in k  th e se  two c h a r a c te r is t ic s  to g e th e r .  As such, 

c a p i t a l  theory becomes th e  study of in tertem poral production  

s tr u c tu r e s .  The A ustrians werc^..pf;_cpursc# aware that. ca ,p ita l  

could be con cep tu a lised  in  a l t e r n a t iv e  ways but they argued 

that i t  was inappropriate to  do so .

1 /  This d i s t in c t i o n  i s  d i f f i c u l t  to  make p r e c is e .  I t  i s  perhaps 
more ap propriate ly  phrased by saying that in  the Austrian view  
th e  supply of 'o r ig in a l*  fa c to r s  i s  not su b ject to  an economic 
d e c is io n .  See G -aitskell (1936), (1938). I t  should a ls o  be 
noted th a t in  t h i s  context ’produced* has a wider meaning than  
when used in  chapter I I  above, p . 14. As used in  the Austrian  
sense i t  simply means th at  the commodity’ s supply i s  the r e s u lt  
o f  a production p ro cess .

I t  i s  t h i s  c h a r a c te r is t ic  that led  Bohm-Bawerk to  emphasize 
th a t  c a p i t a l  goods should not be trea ted  on a par with o r ig 
i n a l  f a c t o r s  (land and labour) as they were trea ted  by the  
p ro d u c tiv ity  t h e o r i s t s  d ea lt  with in  chapter VII; and i t  i s  
t h i s  a sp ect which forms the b a s is  for  Knight * s main c r i t ic is m  
of A ustrian  c a p i t a l  th eory . Knight (1933) denied that such a 
d i s t in c t i o n  between ’or ig ina l*  and ’produced* fa c to r s  could  
be se n s ib ly  made. Instead  a l l  fa c to r s  should be seen  as pro
duced. This point i s  important fo r  i f  i t  i s  correct i t  
becomes im possib le  to  t a lk  about d i f f e r e n t  degrees of  
’roundaboutness* and t h i s  plays a key r o le  in  most Austrian  
c a p i t a l  th eory . In t h i s  chapter and th e  fo llow in g  one we 
ignore t h i s  matter and assume that th e  A ustrian d i s t in c t io n  
can be s e n s ib ly  made.

2 /  C a p i t a l i s t i c  production i s  a term used to  r e fe r  to  production  
in v o lv in g  c a p i t a l  goods, independently of an i n s t i t u t io n a l  
s tr u c tu r e .

3 /  See, for  example, W ickse l l  (1911)
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Bohm-Bawerk s t a t e s  th e  Austrian p o s i t io n  as f o l lo w s .  'We

put fo r th  our labour in  a l l  kinds o f  w ise combinations w ith

n atu ra l p ro ce sse s .  Thus a l l  that we get in  production i s  the

r e s u lt  o f  two, and only two, elementary productive powers -

Nature and Labour, . . .  There i s  no p lace fo r  a th ird  primary 
1/r e s o u r c e . ' But through 'th e se  primary productive powers man

may make the  consumption goods he d e s ir e s ,  e ith er  immediately,

or through the medium o f  interm ediate products ca lled  c a p i t a l .

The la t t e r  method demands a s a c r i f i c e  of t im e , but i t  has the

advantage in  the quantity  o f  th e  product, and t h i s  advantage,

although perhaps in  decreasing  r a t io ,  i s  a s so c ia te d  w ith every
2 /prolongation  of the  roundabout way of production*. '

Thus, in  the  A ustrian view there are two types o f  'or ig in a l*  

productive power, labour and land. In f a c t ,  Bohm-Bawerk s im p li

f i e d  h is  a n a ly s is  by a b str a c t in g  from land and regarding labour 

as homogeneous. Other A ustr ians have o fte n  fo llow ed  t h is  lea d .  

C apita l goods are goods produced with th e  a id  o f  o r ig in a l  fa c to r s  

and are used as in term ediate inputs in  th e  production of con

sumer goods. C a p i t a l i s t i c  production i s ,  th e r e fo r e ,  in d irec t  

or 'roundabout * production. I t  i s  undertaken because i t  i s  

more productive o f  consumption goods than i s  d ir e c t  production.

In order to  i s o l a t e  the in tertem poral nature of c a p i t a l i s t 

i c  production, A ustrian  economists have tended to  work with  

s p e c i f i c  types of m odels. They have been prone to  use one- 

sec to r  models in  which th ere  i s  a s in g le  f i n a l  output, 

conceived as an aggregate va lu e magnitude or as a homogeneous 

consumption commodity, but in  which th ere  e x i s t  many production

1 /  Bohm-Bawerk (1888), p. 79.
2 /  Bohm-Bawerk (1888), p. 91. See a l s o ,  W ick se ll  (1893),

pp. 20-21; W icksell (1901), p . 150, 154; W icksell (1900),
p . 108 and W icksell (1911), p . 185.
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1 /p rocesses  by which the output can be produced. ' Each such 

process in v o lv es  a sequence of 'o r ig in a l*  fa c to r  inputs  

applied  a t  various d a te s .  They may be d ivided  in to  four  

gen era l ty p e s .

(1) The most gen era l i s  th e  flow input -  flow output p rocess .  

O rig in a l fa c to r s  are ap p lied  at various dates and produce 

outputs which a ls o  occur a t  various d a te s .

(2) A s p e c ia l i s a t io n  o f  (1) i s  the  point input -  f low  output 

p ro cess .  Here th ere  i s  no flow  of o r ig in a l  fa c to r  in p u ts .  

Instead  they are applied  at one date only , although outputs  

occur at various p o in ts  in  tim e.

(3) An a lt e r n a t iv e  s p e c ia l i s a t io n  o f  (1) i s  the flow  input -  

point output type o f  p ro cess . Inputs occur at var ious dates  

but output r e s u l t s  only at a s in g le  d ate .

(4) The most r e s t r i c t i v e  s p e c ia l  case i s  to  combine the  

s p e c ia l  a t tr ib u te s  of (2) and (3) in to  a point input -  point  

output p rocess .

The e a r l i e s t  A ustrian  c a p i t a l  t h e o r i s t s ,  Jevons, Bohm-

Bawerk and W ickse ll,  concentrated t h e ir  a n a ly s is  on the  l a t t e r

two ty p e s .  They were, however, aware of th e  g en era l framework

and did attempt some co n cep tu a lisa t io n  of the other types of

p ro cesses ,  b e l ie v in g  that th e ir  approach could encompass them 
2 /a l l ,  ' N ev erth e less , t h i s  concentration  o f  a n a ly s is  on 

types  (3) and (4) meant that f ix e d  c a p i t a l  was excluded from 

the formal a n a ly s is .  Fixed c a p i t a l ,  w ith in  the s in g le - s e c t  or 

framework,■im plies  that inputs y ie ld  outputs at more than one

1 / Such a model i s  by no means equivalent to  the one-commodity 
model d iscussed  in  chapter V II. As we w i l l  see in  chapter X, 
se c t io n  ( i ) ,  im p l ic i t  in  such an Austrian model are hetero
geneous produced commodities in  the form of interm ediate  
products or c a p i t a l  goods.

2 /  See, fo r  example, Bohm-Bawerk (1838), Book VI, chapters VII 
and V III, and Jevons (1871), pp. 231, 238-239*
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point in  tim e. I t  i s  not d u r a b i l i ty ,  per se ,  th a t  i s  

a n a ly t i c a l ly  r e le v a n t .  I t  i s  that f ix e d  c a p i ta l  n e c e s sa r i ly  

le a d s  to  in tertem poral jo in t  production , the production of the  

f i n a l  output at various p o in ts  in  tim e r e s u lt in g  from one s e t  

of in p u ts .^ /

Moreover, in  considering p rocesses  o f  the th ir d  type the  

ea r ly  A ustrians u su a lly  made a number o f  assumptions concerning  

th e  sequence of in p u ts .  Monger c l a s s i f i e d  goods in  terms of a 

l in e a r  or v e r t i c a l  ordering and t h i s  became t y p ic a l  o f  much 

l a t e r  ;vork. Consumption goods were c a l le d  goods of  'low est  

order' and th e ir  means of production were c a l le d  goods of  

'h ig h est  o rd er '.  In the f i r s t  (or h ig h e s t )  s tage  of production,

1 / I t  i s  t h i s  concentration  on c ir c u la t in g  c a p ita l  processes  
which l in k s  the early  A ustrians' a n a ly s is  to  a t r a d i t io n  
p r io r  to  the  marginal r e v o lu t io n . They fo llow ed th e  concept
u a l i s a t io n  of c a p i ta l  a s  'advances' which had been so pronoun
ced in  the work of the p h ysiocra ts  and c l a s s i c a l  econom ists. 
See Schumpeter (1954), pp. 465, 469, 564, 636-657;
S t ig l e r  (1941) ,  pp. 200, 220 and devons (1871), pp. 226-7.
The primary d if fe r e n c e  was that th e  A ustr ians, u n lik e  these  
forerunners, did not accept that the time sequence of pro
d uction  was te c h n o lo g ic a l ly  f ix e d .  They recogn ised  the  
p o s s i b i l i t y  of su b s t i tu t in g  'o r ig in a l '  fa c to r s  fo r  
'roundaboutness'. Hicks (I975a), pp. 12-15, goes furth er  
and argues that the l in k  o f  c a p i t a l  to  time has been the  
dominant view in  economic theory and in  b usiness p r a c t ic e .

The a n a ly t ic  r a t io n a le  fo r  t h i s  co n ce p tu a lisa t io n  was 
rep eated ly  questioned by the  p r o d u c t iv ity  t h e o r i s t s ,  
e s p e c ia l ly  Clark (1894, 1895) and ICnight (1955). They 
argued th a t ,  in  a s ta t io n a r y  s t a t e ,  production was synchron
is e d  w ith consumption so that no e x p l i c i t  con sid eration  of  
time stru ctu re  was needed. Current consumption could be 
viewed as i f  i t  was a fu n ction  of current in p u ts .  On t h i s  
matter see a ls o  Schumpeter (1954), pp. 565, 907; Blaug (1978),  
pp. 196, 549, S t ig le r  (1941) ,  op. 296, 515; Kuenne (1965), 
pp. 259-245 and Kaldor (1957), pp. 170-175. Hicks (1974) 
p la ces  the d if fe r e n t  co n ce p tu a lisa t io n s  of c a p i t a l  in  a 
broader p ersp e c t iv e .
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o r ig in a l  fa c to r s  were seen as producing c a p ita l  goods o f  the  

h igh est  order. These, to g eth er  w ith  fu r th er  inputs of o r ig in a l  

f a c t o r s ,  produce other c a p i t a l  goods o f  second 'h igh est  ord er '.  

At the  f i n a l  stage  of production, o r ig in a l  fa c to r s  and commodi

t i e s  o f  second 'low est order' produce the consumption good (the  

good of 'low est  o r d e r ') .  Each good, th e r e fo r e ,  can be assigned  

an index in d ic a t in g  i t s  stage in  the stru cture  of  production.

I t  i s  in  terms o f  t h i s  time based framework that Austrian  

c a p i t a l  and p r o f i t  theory works. The t h e o r i s t s  sought to  

e s ta b l is h  th e  in tertem poral nature of  c a p i t a l ,  to  show th e  

r e la t io n s h ip  o f  time s tru ctu re  and v a lu a t io n , between time 

stru cture  and c a p i ta l  in t e n s i t y ,  and between time structure  

and d is t r ib u t io n .

( i i i )  Roundabout n ess . Period of Production and Equilibrium

The b a s ic  s tru ctu re  of A ustrian  theory was formulated by 

Bohm-Bawerk."/ He accepted th e  u t i l i t y  theory o f  Monger^/

1 / Such a stru ctu re  i s  o ften  c a l le d  'tr ia n g u la r ' r e f l e c t in g  the  
form which i t s  input matrix ta k e s .  I t  i s  to  be d is t in g u ish ed  
from that of S r a f ia 's  re p r ese n ta t io n  of production in  that no 
b a s ic  commodity e x i s t s .  Assuming the ex is te n c e  of at le a s t  
one b a s ic  means that there  i s  n e c e s s a r i ly  a 'w h ir lpoo l' pro
duction  s tru ctu re  and i t  i s  n a tu ra lly  no longer l in e a r  for  
no commodity can be indexed by a stage o f  production. We 
return  to  t h i s  point in  chapter X, s e c t io n  ( i ) .

2 /  Bohm-Bawerk (1888).
5 /  As one o f  th e  three  founders of  u t i l i t y  theory in  the context  

of the marginal r e v o lu t io n . Monger i s  d is t in g u ish ed  by h is  
e x p l i c i t  a p p lic a t io n  of the  theory to  fa c to r s  o f  production. 
Consumption goods alone generate u t i l i t y  but, i f  th ese  goods 
are produced. Monger r e a l is e d  that th e ir  u t i l i t y  may be 
imputed' to  the inputs by which they are produced through a 
process of h y p o th e tic a l  marginal v a r ia t io n .  U t i l i t y  theory  
thereby became a gen era l theory of su b jec t iv e  v a lu e .

D esp ite  the d e fe c t s  in  Monger's concept of u t i l i t y  
Schumpeter (1954) ,  pp. 914-917, d escr ib es  t h i s  aspect as a 
's trok e  of g e n iu s ' .  We can see t h i s  even more c le a r ly  today. 
Formally, im putation theory may be regarded as a n t ic ip a t in g  
the d u a li ty  r e s u l t s  of mathematical programming.



il ,6 s

and married i t  with an advances conception of c a p i t a l  which he 

derived  from d evon s.^ / On t h i s  b a s is  he developed a theory of  

p r o f i t  as an e x p l i c i t  a l t e r n a t iv e  t o ,  and r e fu ta t io n  o f ,

Marxian e x p lo i ta t io n  t h e o r y T h e  theory i s  most appropriate ly  

seen as covering two l e v e l s  o f  a b s tr a c t io n .  F i r s t l y ,  th ere  i s  

a theory o f  p r o f i t  or 'a g io ' o f  u n iv ersa l a p p lic a t io n ,  indepen

dent of i n s t i t u t i o n a l  s tru c tu r e .  Secondly, th ere  i s  the  

a p p lic a t io n  o f  t h i s  g en era l theory to  the in s t i t u t i o n a l  

stru ctu re  o f  c a p ita lism .

The former i s  presented in  terms of u t i l i t y  theory and 

o r ie n ta te s  on time p referen ce . Economic a g en ts ,  for  various

rea so n s , are assumed to  have a time preference fo r  present
5 /consumption r e la t iv e  t o  consumption in  the fu tu re . '

Consequently in tertem poral exchange ensures th a t a premium 

accrues to  th ose  who trade present fo r  fu tu re  consumption.

Two p r in c ip a l  conclusions derived from t h i s  a n a ly s is  are that  

p r o f i t  a r i s e s  from exchange and that i t  i s  a u n iv ersa l economic 

category  which i s  not h i s t o r i c a l l y  s p e c i f i c  to  c a p ita l ism .

Marx's theory i s  thereby questioned at i t s  foundations.

Applied to  th e  in s t i t u t io n s  o f  ca p ita l ism , i t  i s  the  

strength  o f  workers' time preference fo r  present consumption 

r e la t iv e  to  that o f  c a p i t a l i s t s '  which ensures p r o f i t  fo r  the  

l a t t e r .  C a p i t a l i s t s  can advance consumption goods to  workers 

in  the form o f  wages, engage them in  roundabout production  

p r o c e sse s ,  and thereby r e c e iv e  a premium on advances made.

1 /  devons (1871) ,  pp. 226-229.
2 /  See Rogin (1956) ,  chapter 14 and Rothchild (1975) .
3 /  Bohm-Bawerk's 'th ree  grounds' fo r  such time preference have 

been sev ere ly  c r i t i c i s e d .  See, fo r  example, Blaug (1978) ,  
pp. 527-554; Rogin (1956) ,  chapter 14; Kuenne. ( 1 971 ) ,  
pp. 25-45 and S t ig le r  (1941) ,  pp. 25-45. However, the  
genera l th ru st  of h is  ideas has been extremely i n f l u e n t ia l ,  
e s p e c ia l ly  through the work of F ish er .
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I t  i s  in  th e  a n a ly s is  o f  roundabout production processes  that

Bohm-Bawerk b u ild s  on devons, and, in  applying the  general

theory o f  p r o f i t  t o  the in s t i t u t io n s  o f  ca p ita l ism , i t  i s  on

t h e .production s tru ctu re  that Bohm-Bawerk con cen tra tes .

T ech n ica lly  e f f i c i e n t  production processes  are ordered by

t h e ir  degree of roundaboutness. The more roundabout production

p rocesses  are more productive of consumption goods per unit of

o r ig in a l  fa c to r  input, but are subject to  d im inishing re tu rn s .

An in crea se  in  roundaboutness r e la t iv e  to  the inputs of o r ig in a l

fa c to r s  in crea ses  f i n a l  output, but such increments to
1 /in crea s in g  roundaboutness d ecrease . '

P iv o ta l  to  t h i s  conception  i s  a d e f in i t io n  o f  the  degree

of roundaboutness. Bohm-Bawerk*s p r in c ip a l  measure i s  the
*2 /* average period o f  production*. ' Assuming constant returns to  

s c a le ,  any production process  of the flow  input-po in t output 

type can be represented  as fo llo w s;

^ t- 1  ^ t - 2  + • • •  + f-i c ( 1 )

f i s  the input o f  labour i  periods p r ior  to  when f i n a l  output

accrues ( i  = 1  . . .  t ) .  c rep resen ts  one unit o f  f i n a l  output

The average period of production of such a p rocess i s  defined  
4 /as

t
I  f j ^ i

T =   (2)

■

1 / Bohm-Bawerk (1838), pp. 20, 84-85, 91, 99, 260-262, 269-270, 355 
See a ls o  devons (1871) ,  pp. 240-241.

2 /  Bohm-Bawerk d e f in e s  th e  intertem poral a sp ects  o f  roundaboutness 
in  terms of var iou s concepts but h is  ce n tr a l  measure i s  an 
'average period o f  p ro d u c tio n '. See, fo r  examnle, G a itsk e l l

(1936) and (1958)
3 /  The interm ediate c a p i t a l  goods produced by the labour inputs  

do not f ig u re  e x p l i c i t l y .  Such inputs are instead  reduced to  
labour in p u ts . The above form ulation fo llo w s  Bohm-Bawerk in

a b stra ct in g  from land.
4 /  This formula a ls o  a p p lie s  to  p rocesses  o f  th e  point input-  

point output ty p e .  In t h i s  case the average period i s  equal 
to  the a b so lu te  period , t .
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The numerator rep resen ts  the  sum o f  th e  o r ig in a l  fa c to r  inputs

weighted by the time in  which they remain in  production . The

denominator i s  the  unweighted sum o f  th e se  fa c to r  in p u ts .

T herefore, T expresses the  'average* period that labour inputs

are required in  the production process before th e  emergence
1 /of f i n a l  output. '

Bohm-Bawerk m aintains that roundaboutness and c a p i t a l  

in t e n s i t y  are d ir e c t ly  r e la t e d .^ /  He, th e r e fo r e ,  uses T both  

as a measure o f  roundaboutness and c a p i t a l  in t e n s i t y .  To do so , 

however, im p lies  that p r o f i t  accrues on th e  b a s is  o f  simple  

in t e r e s t ,  not compound i n t e r e s t .  I f  p r o f i t  i s  ca lcu la ted  on 

the  b a s is  o f  simple in t e r e s t  then T i s  equal to  the  c a p i t a l -  

labour r a t io  when c a p i t a l  i s  measured in  wage u n its  or ' command
■5/over la b o u r ' . ' This can be shown as fo l lo w s .

The equilibrium  va lue of output a s so c ia te d  with the  

process  when operated under com petition  i s  equal to  i t s  cost o f  

production in clud in g  p r o f i t .  This cost  o f  production i s  

equal to

L wf. (1 + i r )  ( 3 )
i  = 1 1

where w i s  the wage r a te  and r  i s  th e  r a te  of p r o f i t .  The wage 

b i l l  i s  equal to  

t
Z  wf. (4)
1 = 1 ^

1 / See Bohm-Bawerk (1888), pp. 88-90 and devons (1871) ,
pp. 229- 2 3 1 .

2/  Bohm-Bawerk ( I 8 8 8 ) ,  p . 325, devons (1871) ,  pp. 229-231. 
See a ls o  S t ig le r  (1941) ,  pp. 201-204.

3 /  In Robinson's term inology t h i s  rep resen ts  'r e a l '  c a p i ta l  
i n t e n s i t y .  See Robinson (1956)
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T o ta l p r o f i t s  are , th e r e fo r e ,  equal to

t  t  t
ZT w f . (1 +  i r )  -  Z  w f . = r\T  Z  f . i  ( 5 )
i = 1  ^ 1 = 1  ^  1 = 1  ^

I f  K rep resen ts  th e  va lue o f  c a p i t a l  on which p r o f i t s  are paid

at the ra te  o f  r  then p r o f i t s  equal rK. Consequently,

t
K = w Z  f .  i  ( 6 )

1 = 1 1
D ivid ing (5) through by (4) we have

where K* i s  measured in  wage u n i t s .

Bohm-Bawerk deduced from t h i s  th a t ,  in  equilibrium , 

in creasin g  roundaboutness and in creas in g  c a p i t a l  in te n s i ty  

would be a sso c ia te d  w ith  a f a l l i n g  r a te  o f  p r o f i t . I t  fo llo w s  

th a t ,  using comparisons o f  equilibrium  to  represent a process  

of accumulation, c a p ita l  deepening would be a sso c ia te d  with a 

f a l l i n g  ra te  o f  p r o f i t  in  th e  absence of t e c h n ic a l  change. 

Furthermore, as th e  ra te  o f  p r o f i t  declined  the wage ra te  would 

r i s e .  Bohm-Bawerk could, th e r e fo r e ,  ta lk  in  terms o f  a demand 

fu n ctio n  for  c a p i t a l  in  much th e  same terms as the  p rod u ctiv ity  

t h e o r i s t s .^ /

These r e la t io n s h ip s  have been formulated in to  a general

equilibrium  system in  various ways. Bohm-Bawerk*s own formul
ez

a t io n  concentrates on the production se c to r  o f  the  economy. '

The fo llo w in g  assumptions hold:

1/ Bohm-Bawerk (1888), p. 401. See a lso  devons (1371),
pp. 240-245.

2 / See chapter V II, s e c t io n  ( i v ) ,
3 /  Bohm-Bawerk (1888),  Book VII, chapter I I  -  chapter V.



1• There e x i s t  a number o f  t e c h n ic a l ly  e f f i c i e n t  productive  

processes  each o f  a d if fe r e n t  degree of  roundaboutness.

Each can produce f i n a l  outputs and can be represented as a 

se t  of dated labour inputs p r io r  to  ou tput.

2 . There are d im inishing returns t o  in creasin g  roundaboutness.

3 .  There i s  a g iven  labour force  made up of homogeneous

'labourers* .

4 . Competition and maximising behaviour p r e v a i l  although  

p r o f it  i s  assumed to  accrue on a simple in t e r e s t  b a s is .

5 . There i s  a f ix e d  wage fund or amount of c a p i ta l  measured 

in  va lu e  term s.
1 /?  /F in a l output i s  a l s o  measured in  value term s. ' '

The equilibrium  i s  determined by two c o n d it io n s , f i r s t l y ,

th e  co n d it io n  that th e  supply o f  labour be equal to  the  demand 

fo r  labour. Secondly, the  processes  in  which labour i s  

employed maximise p r o f i t s .

The r a te  o f  p r o f i t  in  such an equilibrium  i s  r e la te d  to  

the marginal product o f  roundaboutness. 'The r a te  of  in te r e s t  

. . .  i s  l im ite d  and determined by th e  productiveness o f  the la s t  

exten sion  o f  the process  econom ically permissabl e ,  and o f  the  

fu r th er  ex ten sion  econom ically  not perm issable; in  t h i s  way that  

unit of c a p i t a l ,  which makes t h i s  ex ten s ion  of process p o ss ib le  

must always bear an amount of in te r e s t  l e s s  than the surplus

1 / Schumpeter's remark on t h i s  i s  as fo l lo w s:  'Bohm-Bawerk 
sta r ted  with a theory o f  in d iv id u a l behaviour and with a 
theory of exchange based upon i t ;  but, on the h ighest f lo o r  
of h is  b u ild in g , there  i s  almost nothing l e f t  but aggregates  
such as (value o f)  th e  sum t o t a l  o f  wage goods, (value of)  
t o t a l  output, and an aggregative  'period  o f  production' to  
b o o t ' .  Schumpeter (1954), p. 998.

2 /  Bohm-Bawerk uses the  terms 'su b s is te n c e  fund' and 'ca p ita l*  
as in terchan geab le . See, fo r  example, Bohm-Bawerk (1888)

pp. 401-402.
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return  of th e  f i r s t  named and more than th e  surplus o f  the  

la s t  named •• •  The f ig u r e s  which represent the productiveness  

of the  l a s t  perm issable and the  f i r s t  non-perm issable extension  

come u su a lly  very c lo s e  to  each other . . .  Indeed, assuming that  

th ese  two marginal l im i t s  are very near each other, one o f  them 

may even be l e f t  out o f  account without ser iou s  inaccuracy and 

the law i s  simply formulated thus: the  r a te  i s  determined by

the surplus return  of th e  l a s t  perm issable extension  of  

p ro d u ctio n '.^ /

Such an equilibrium  i s  b est  seen as rep resen tin g  a s ta tion ary
2 /s ta te  ’ and from comparisons o f  such e q u i l ib r ia  Bohm-Bawerk

*5 /deduces 'In  a community in t e r e s t  ' w i l l  be high in  proportion  

as the  n a t io n a l  su b s is ten ce  fund i s  low, as the  number of  

labourers employed by the  same i s  g r e a t , and as the surplus  

returns connected w ith  any fu r th er  expansion o f  the production  

period continue h igh. Conversely in t e r e s t  w i l l  be low the  

greater the su b s is ten ce  fund, the fewer the  labourers and the  

quicker the f a l l  in  surp lus returns . . .  How i s  i t  in  a c tu a l  

l i f e ?  Exactly  as our formula p r e d ic ts ,  and thus experience  

g iv e s  that formula the most complete v e r i f i c a t io n '

Bohm-Bawerk's model has been reformulated by subsequent 

econom ists. Furthermore they have a ls o  sought to  in te g r a te  the  

r e la t io n s h ip s  of A ustrian c a p i t a l  theory more comprehensively  

and more r ig o r o u s ly .^ /

1/  Bohm-Bawerk ( I 8 8 8 ) ,  pp. 395-594. See a ls o  devons (1871)
pp. 240-241.

2 /  See S t ig le r  (1941), pp. 206-207.
3/  I t  i s  c lea r  from the context th at  by ' in t e r e s t '  Bohm-Bawerk

means the ra te  o f  in t e r e s t .  See Bohm-Bawerk (1888), p. 401.
4/  Bohm-Bawerk ( I 6 8 8 ) ,  p. 401. devons drew the same conclusions

(see  devons (1871), p . 245), as did U ic k s e l l :  see above,
pp. 157-158.

5/  See, fo r  example, U ic k s e l l  (1901), Book I I ,  chapter 2,
Kuenne (1971), pp. 51-63, Dorfman (1959a) (1959b), and 
H ir s h le i fe r  (1967 ).
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( iv )  U ic k s e l l  and the Average Period of Production

U ic k s e l l  was Bohm-Bawerk*s great fo l lo w e r .  He accepted th e  

co n c e p tu a lisa t io n  o f  production s tru ctu re  in  terms o f  time and 

b u i l t  h is  c a p i t a l  theory on t h i s  b a s i s .  However, he did so in  

a more r igorous fa sh io n  than Bohm-Bawerk and a ls o  sought to  cast  

th e  Austrian v i s io n  in to  an e x p l i c i t  gen era l equilibrium  frame

work on a par with the W alrasian.^/

The e s s e n t i a l  elem ents of A ustrian  c a p i t a l  theory were

thereby reformulated in to  a more p r e c ise  body o f  a n a ly s i s .  I t
2 /was ca s t  in to  an e x p l i c i t  context of  a s ta t io n a ry  s t a t e ,  '

marginal p ro d u c tiv ity  r e la t io n s  were properly  deduced fo r
5 /p a r t ic u la r  models ' and c e r ta in  erroneous a sp ec ts  o f  Bohm- 

Bawerk* s treatment exposed.

I t  i s  in  terms of t h i s  l a t t e r  aspect that U ic k s e l l* s  work 

i s  c r u c ia l  fo r  a s se s s in g  th e  lo g ic  o f  A ustrian  th e o ry . A major 

c r i t ic i s m  U ic k s e l l  le v ie d  a ga in st  Bohm-Bawerk was the f a i lu r e  

of h is  average period of production to  r e f l e c t  c a p ita l  in t e n s i ty  

when p r o f i t  was computed, in  a manner c o n s is te n t  w ith maximising 

behaviour, on the b a s is  o f  compound i n t e r e s t .  This can be seen  

as fo l lo w s  fo r  the process represented in  r e la t io n  ( l ) .  The 

equilibrium  va lue of output i s  equal to

1/ U ic k s e l l  (1895), pp. 20-21, (1901), pp. 149-50, 171, 
U ic k s e l l  ( 1900 ) ,  p . 108, and U ic k s e l l  (1911), p. 185.

2 /  U ic k s e l l  (1901), p . 104.
3 /  U i c k s e l l  (1901),  pp. 172-184.



t  .
2 Uf. (1 + r)^  (8)
1  =  1 ^

The wage b i l l  i s  given  by (4) as

t
I  wf  ̂ (4)
1 = 1 ^

T o ta l  p r o f i t s  are , th e r e fo r e ,  equal to  

t  . t
z  wf  ̂(1 + r )  -  I  wf. (9)
1 = 1  ^  1 =  1 ^

The va lu e  of the c a p i t a l  stock  i s

1 t  . t
wf. (1 + r )  - X  wf. (10)

^ 1 = 1 ^ 1 = 1  1

D ivid ing  (10) by (4) g iv e s  the  c a p i t a l  labour r a t io ,  with

c a p i t a l  measured in  wage u n it s ,  as

t  . t
I  f .  (1 + r ) i -  1 f .

( 1 1 )

1 = 1^1

T his i s  not equal to  T as g iven  by equation ( 2 ) .  (11) i s  a

fu n c t io n  o f  the r a te  o f  p r o f it  w hile  (2) i s  independent of the  

r a te  of  p r o f i t .

However, the s ig n if ic a n c e  of t h i s  r e s u l t  i s  not 

unambiguous without sp e c ify in g  the r o le  which the  concept of  

c a p i t a l  in te n s i ty  played in  Austrian th eory . I f  i t  i s  required  

th at  roundaboutness be a measure o f  c a p i t a l  in t e n s i t y ,  then  

Bohm-Bawerk*s concept o f  the  average period of production w i l l  

have to  be reformulated and w i l l  a ls o  be a fun ction  o f  the  ra te  

of p r o f i t .  D'lany economists have so in terp re ted  roundabout ness  

and thus taken t h i s  p a th .^ /

1 / See, fo r  examole, Hicks (1959), pp. 217-220, Ueisacker (1971), 
p. 55, Steedran (1972), pp. 57-59 and Blaug (1978), pp. 542-

545.
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But a second, l e s s  damaging in te r p r e ta t io n ,  i s  one which 

re co g n ise s  Bohm-Bawerk to  be wrong in  id e n t i fy in g  

roundaboutness w ith  c a p i t a l  in t e n s i t y .  In stead , the two should 

be regarded as separate c a te g o r ie s .  One r e la t e s  to  an index of  

th e  r a t io  of produced means o f  production to  o r ig in a l  fa c to r s ,  

and the other to  an index of the time stru ctu re  o f  production. 

Such an in te r p r e ta t io n  i s  made by Schumpeter. He w r ite s  * In 

h is  Rate of In te r e s t  Irving F isher asked the q uestion  why that  

weighted average should be considered the  "correct" method of  

measuring the period o f  production . . .  i t  should have been easy 

to  answer. In fa c t  i t  should never have been asked: fo r  the

formula simply d e f in e s  something which Bohm-Bawerk chose to  

c a l l  the period o f  production*.^ /

I t  i s  t h i s  second in te r p r e ta t io n  which would seem to  be 

more s e n s ib le .  The f i r s t  requ ires  that th e  average period of  

production serves a dual fu n ction , to  be a concept summarising 

the time stru ctu re  of production and a concept of c a p i t a l  

in t e n s i t y .  No r a t io n a le  fo r  t h i s  has been provided, apart from 

the fa c t  that Bohm-Bawerk, fo llow in g  le v o n s ,  considered that  

th e  average period of production could serve both purposes and 

thereby re la te d  the r a te  o f  p r o f it  to  both roundaboutness and 

c a p i t a l  in t e n s i t y .  The second in te r p r e ta t io n  i s ,  th e r e fo r e ,  

the p o s i t io n  taken in  the  subsequent chapter in  which we 

subject Austrian theory to  the a n a ly s is  o f  S ra ffa .

1/ Schumpeter (1954), p. 906. See a l s o ,  pp. 651-651 and 
898-899. This in te r p r e ta t io n  i s  a ls o  suggested by 
U ic k s e l l  (1911), p . 178.
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CHAPTER X 

AUSTRIAN THEORY AND SRAFEA*S 

PRODUCTION OF COMMODITIES BY MEANS OF COMMODITIES

( i )  The Two Frameworks

Austrian theory i s  in  various ways not amenable to  an 

ev a lu a tio n  in  terms o f  S r a f fa ’ s a n a ly s i s .  T h i s / ^ r t i c u l a r l y  

tru e  regarding the su b jec t iv e  elements inherent in  Austrian  

theory; the a n a ly s is  of a g e n ts ’ p referen ces , the theory  of time 

preference and the  emphasis on uncerta in ty  and ex p ec ta t io n s .  

There i s  no element o f  s u b j e c t iv i ty  in  S raffa*s a n a ly s is  and, 

th e r e fo r e ,  i t  has no im p lica t io n s  fo r  A ustrian  theory in  t h i s  

a rea . However, the  Austrian a n a ly s is  of p r o f i t  in  a c a p i t a l i s t  

economy did  not emphasize th e se  elem ents. Instead concentration  

was placed upon technology  and e s p e c ia l ly  on the r e la t io n  of  

roundaboutness to  p r o f i t .  Even here , though, th ere  are ce r ta in  

problems, for  the A ustrian  conception of technology appears to  

be very d i f f e r e n t  from that of  S ra ffa .  An a p p rec ia tion  of the  

substance of th e se  d if fe r e n c e s  i s  e s s e n t ia l  i f  we are to  a sse ss  

th e  weight which may be attached to  a c r it iq u e  founded on S ra ffa .

There i s  one matter on which the A ustrian and S raffa  frame

works are in  accord; namely, a d i s t in c t io n  between ’orig inal*  

f a c to r s  and ’produced* fa c t o r s .  This i s  c e n tr a l  to  the early  

A ustrian  conception of le v o n s ,  Bohm-Bawerk and U ic k s e l l  and i t  

has been re ta in ed  in  th e  la t e r  work of Hayek and H icks. I t  i s  

a ls o  im p lic i t  in  Sraffa : labour and land are not considered

produced commodities. Beyond t h i s ,  however, th ere  would appear 

t o  be s ig n if ic a n t  d i f f e r e n c e s .  This i s  m anifested most notably  

in  the  d if fe r e n t  ways in  which production stru ctu re  i s
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co n ce p tu a lised . In th e  A ustrian case i t  i s  represented  as a 

lo n g itu d in a l  s tru c tu r e ,  *a one-way avenue that lea d s  from 

" fa c to rs  of production" to  "consumption goods" * /̂  over varying  

len g th s  o f  tim e. S ra ffa  e x p l i c i t l y  r e j e c t s  t h i s  in  favour of  

a c r o s s - s e c t io n  co n ce p tu a lisa t io n  * o f  the system of production  

and consumption as a c ir c u la r  p r o c e ss ’ ^/ covering a s in g le  

period o f  tim e. N ev er th e le ss ,  in  many cases t h i s  d if fe r e n c e  i s  

more apparent than r e a l .

In th e  Austrian c a se ,  i t  i s  only o r ig in a l  fa c to r  inputs  

and f i n a l  consumption goods that are e x p l i c i t l y  considered .  

Interm ediate produced commodities, which th e  o r ig in a l  fa c to r s  

produce p r io r  to  the output o f  consumption goods, do not appear. 

However, th e se  produced means of production e x i s t  and may he 

considered e x p l i c i t l y  without changing production r e la t io n s h ip s .  

In doing t h i s  we g et  a rep resen ta t io n  of technology which 

resem bles that of S r a ffa .

For example, consider the Austrian process represented  

by r e la t io n  (1) in  th e  previous chapter

f t  + f^-1 ^ t-2   ̂ )

T his may be re w r it te n  as

&t-1 ^t-1 ?» at —2 
^ t-2  ^ t-2

ai + f .

T his in d ic a te s  that d ir e c t ly  produces an interm ediate c a p i t a l  

good a^_^. T h is , to g e th e r  with a labour input f ^ _ . , produces

1/ Sraffa  ( I9 6 0 ) ,  p. 93.
2 /  Sraffa  (1960),  p. 93.
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another in term ediate c a p i t a l  good a^_g and so on. This recon

s tr u c t io n  i s ,  in  f a c t ,  simply an example o f  the point d ea lt  with

in  chapter I I  concerning the decom position of a process in to  
1 /B uh-processes. ' No inform ation i s  l o s t  in  doing so; in  fa c t  

th ere  i s  a g a in . In every period labour inputs are producing 

an 'ou tp u t* , but in  the A ustrian  re p rese n ta t io n  i t  i s  not 

s p e c i f i e d  what t h i s  ' output * i s ,  other than being an in te r 

mediate c a p i t a l  good. In Burm eister’ s words * i t  i s  as i f  the  

economy were contained in  a black b o x * I n  the  re co n stru ctio n  

they  f ig u r e  e x p l i c i t l y  and can, th e r e fo r e ,  be th e  subject o f  

e x p l i c i t  a n a ly s i s .  A l l  the  re co n stru ct io n  does form ally , how

ever, i s  to  rename th e  A ustrian  'stages*  o f  production and c a l l  

them in d u s tr ie s  or p ro c e sse s .  The input su b scr ip ts  no longer  

stand fo r  d i f f e r e n t  time dates  but fo r  d i f f e r e n t  p ro ce sse s .

This reform ulation  of an Austrian process i s ,  however, not 

e x a c tly  equ ivalent to  a S raffa  system where each commodity i s  

produced by a s in g le  p rocess . The technology d ea lt  w ith has a 

' l in ea r  s tru ctu re  so there i s  no b a s ic  commodity. We have seen

th at S ra ffa*s  a n a ly s is  i s  based on the assumption that in  every
5 /economic system there  i s  at le a s t  one b a s ic  com m odity .' Never

t h e l e s s ,  t h i s  i s  not a ser io u s  d i f f i c u l t y  standing in  the way 

o f eva luatin g  A ustrian theory in  terms of Sraffa*s r e s u l t s .

This i s  so fo r  th ree  reasons.

F i r s t l y ,  A ustrian  c a p i t a l  t h e o r i s t s  were aware th at  a 

l in e a r  production s tru ctu re  i s  a s p e c ia l  c a se .  In p a r t ic u la r ,  

Bohm-Bawerk f u l l y  accepted that c i r c u la r i t y  of production  

r e la t io n s  or ’whirlpool* s tru ctu res  could e x i s t  but b e lieved  

they  did not undermine h is  r e s u l t s .^ /  Assuming, fo r  th e  moment.

1 / See chapter I I ,  s e c t io n  ( i i i ) .
2 /  Burmeister (1974), p . 416.
3 /  See chapter I I ,  s e c t io n  ( i i i ) .  L in ea r ity  can be undermined

without sim ultaneously  implying that there  i s  a b a s ic  commodity. 
For example, i f  a^^_ entered as a input in to  a ._p  l in e a r i t y  
would no longer e x i s t  but there  would s t i l l  be no b a sic  commodit 

4 / Bohm-Bawerk ( 1894a) (1894b). A lso , see s e c t io n  ( i i i )  below.
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th a t t h i s  i s  tr u e ,  i t  means th at the Mengerian conception of  

production stru ctu re  i s  u s e fu l  only fo r  sim plyfying the  

argument, but i s  not e s s e n t i a l  to  the  A ustrian  p o s it io n .

Secondly, even i f  there had been no re co g n it io n  by Bohm- 

Bawerk of c i r c u la r i t y  in  production r e la t io n s ,  i t  would be a 

poor theory indeed which could not adapt to  d ea l  w ith t h i s .

I t  would, th e r e fo r e ,  be le g it im a te  to  examine Austrian theory  

in  terms of S raffa*s  a n a ly s is .

T h ird ly , although S raffa*s r e s u l t s  are a l l  derived from 

systems in  which th ere  e x i s t s  at le a s t  one b a s ic ,  many of these  

r e s u l t s  do not requ ire  t h i s  assumption. They continue to  hold  

even when i t  i s  re la x e d . This holds tru e  fo r  a l l  th e  c r i t i c a l  

r e s u l t s  d e a lt  with in  the  fo llo w in g  s e c t io n s .

There are two other minor matters which a ls o  need to  be

mentioned. A c h a r a c te r is t ic  o f  th e  equilibrium  which Sraffa

examines i s  the  uniform ity of p r ic e s ,  wages and r a te  of p r o f i t .

This i s  c e n tr a l  to  the r e s u l t s  he d e v e lo p s .^ /  The evaluation

of th e  A ustrian  theory poses no d i f f i c u l t i e s  on t h i s  score ,

however. The t h e o r i s t s  of t h i s  t r a d i t io n  made the  same

assumption. I t  i s ,  th e r e fo r e ,  p o ss ib le  to  take a Sraffa  system

as represen tin g  the  production r e la t io n s  o f  an Austrian

equilibrium . Moreover, even i f  the A ustrians had never made

t h i s  assumption i t  would not n e c e s s a r i ly  m atter . Austrian

theory was la r g e ly  developed in  the  context o f  a sta tio n a ry

s t a te  and th e  uniform ity assumption i s  appropriate in  t h i s

co n tex t . -Given a steady s t a t e  equilibrium , whether s ta t io n a ry ,

p ro g re ss iv e , or decaying, i t  i s  always p o s s ib le  to  f in d  a p rice

system in v o lv in g  such uniform ity which w i l l  su s ta in  that  
2 /equ ilibrium . '

F in a l ly ,  predominant in  Sraffa*s a n a ly s is  i s  the  assumption  

that wages are paid in  a rrears . This appears to  come in to

1/ See chapter XII.
2 /  See B l i s s  (1975),  pp. 88-91 and D ix i t  (1977)
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d ir e c t  con fron ta tion  with Austrian theory fo r ,  as was pointed  

out above, ^/  i t  i s  part of the t r a d i t io n  in  which c a p i t a l  

rep resen ts  'a d v a n ces '• However, t h i s  d if fe r e n c e  i s  o f  no 

substance whatsoever. Payment in  advance w ith in  the Austrian  

framework means payment in  advance of the output of the con

sumption good. Payment in  arrears w ith in  the context of  

S r a f fa 's  a n a ly s is  means payment at th e  end of the  s in g le  

production p er iod . In A ustrian terms i t  would c o n s t i tu te  pay

ment in  advance except in  the process which d ir e c t ly  produced 

the consumption good. Even t h i s  minor d if fe r e n c e  may be 

erad icated , for  i t  i s  easy to  reform ulate the Sraffa  r e s u l t s  

re levan t to  A ustrian  theory , assuming the payment o f  wages in  

advance fo r  a l l  production, p ro ce sse s .

I t  fo llo w s  from what has been sa id  that th e  A ustrian theory  

of c a p i t a l  and p r o f i t  i s  f u l l y  s u sc e p t ib le  to  a n a ly s is  in  terms 

of S raffa*s framework.

( i i )  The A ustrian C onceptualisa tion  o f  Production Structure

Of most importance to  the eva luation  of Austrian theory

i s  the operation  of redu ction  to  dated labour. As we have 
2 /seen, ' 'reduction* i s  an operation  *by which in  the  equation

of a commodity the d if fe r e n t  means o f  production used are

replaced w ith a s e r ie s  of q u a n t i t ie s  of labour, each with i t s
3 /appropriate "date" *. ' A ustrians have always expressed  

production processes  in  t h i s  form without enquiring as to  

whether i t  i s  g en er a lly  p o s s ib le  to  do so . In the  case where

1/ p. 167.
2 /  Chapter I I ,  s e c t io n  ( v ) .
3 /  Sraffa  ( i9 6 0 ) ,  p. 34.



each commodity i s  produced by a s in g le  p ro cess , Sraffa  shows 

that the red u ction  can be accomplished. Furthermore, he demon

s t r a t e s  that an a n a ly s is  in  terms of a 'reduced* process g iv e s  

the  same r e s u l t s  as that applied  to  the non-reduced process  

from which i t  i s  d e r iv e d .^ /  In doing so he provides some 

support fo r  th e  leg it im acy  of the Austrian c o n ce p tu a lisa t io n  o f  

production as  * a one-way avenue that leads from " fa cto rs  of  

production" to  "consumption goods" * . But  the same a n a ly s is  

can be used to  d ir e c t ly  undermine the g e n e r a l ity  of t h i s  

c o n c e p tu a lisa t io n . The source of the d i f f i c u l t y  l i e s  in  

jo in t  production.

Assume th a t th e  production system which we observe i s  a

S ra ffa  system of th e  form

A + f  B

where A in  th e  input m atrix, B the output matrix and f  the v ec to r

of d ire c t  labour requirem ents. I s  i t  p o s s ib le  to  'reduce* t h i s

system to  an equivalent one in  which each commodity appears to

be produced by a s e r ie s  o f  dated labour terms? This i s  what

i s  required by A ustrian th eory . ¥e have already seen , however,
3 /that i t  may not be p o ss ib le  to  do t h i s  in  a meaningful way.^' 

Sraffa  provides an example re lev a n t  to  th e  A ustrian  case *¥e 

now turn to  in qu ire  to  what extent the com plications th at a r i s e  

with Jo in t  Products in  gen era l apply to  the  p a r t ic u la r  case o f  

Fixed C a p ita l.  F ir s t  a s  regards 'red uction * .

The equations fo r  f ix e d  c a p i ta l  make i t  easy to  see  how an 

attempt to  e f f e c t  the 'reduction* of a durable instrument to  a

1/ Sraffa  (1960) ,  pp. 34-40
2 /  Sraffa  ( i9 6 0 ) ,  p. 93.
5 /  Chapter I I ,  s e c t io n  (v ) .
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s e r ie s  of dated q u a n t i t ie s  of labour w i l l  in  gen era l f a i l .

To take the sim plest c a se ,  suppose that a machine has a l i f e  

of two years and i t s  e f f i c ie n c y  i s  co n sta n t . The equations  

would be^/

(% o + Agfa + + VM (1 + r) + V  = G(g)Pg  +

+ V a  + + V k )  + V  = k g ) ^ g -

Now the f i r s t  step  towards the 'reduction* o f  the one- 

year-o ld  machines M.j to  a s e r ie s  of labour terms i s  to  subtract  

the second equation from the f i r s t  so as to  i s o l a t e  , leav ing  

i t  as the s o le  product on the right-hand s id e .  As a r e s u l t  o f  

t h i s  there appears a s im ila r  quantity  among the means o f

production; i t  has, however, a n egative  s ig n  and i t s  p r ice  

i s  m u lt ip lie d  by (1 + r ) .

This i s  by i t s e l f  s u f f i c i e n t  to  show that we are engaged 

in  a b lind  a l l e y :  fo r  when we come to  the 'reduction* of the

n egative  term con ta in ing  , th ere  w i l l  appear among i t s  

r e s id u a l  means of production a p o s i t iv e  ; and so , with  

su ccess iv e  s te p s ,  M.j w i l l  co n sta n tly  re-appear, a l t e r n a te ly  

p o s i t iv e  and n eg a t iv e ,  and in  each case m u lt ip lie d  by a higher  

power of (1 + r ) . This w i l l  make i t  im possib le  on the  one hand

1/ Sraffa*s n o ta t io n  has been re ta in ed  in  t h i s  q uotation .
A . . .  E represent the inputs of commodities A . . .  K & ê
in  the production of g . Mq i s  the quantity  of a new durable 
c a p i t a l  good required to  produce g . M.j i s  a quantity  o f  t h i s  
c a p i t a l  good when i t  i s  * one year o ld * . rep resen ts  labour 
inputs and the outputs of commodity g . • ^k tbe
p r ic es  o f  commodities A . . .  K. i s  th e  p r ice  of the c a p i ta l
good when new and Pjyj.| i s  i t s  p r ice  when i t  i s  'one year o ld*.
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fo r  the  r e s id u a l  aggregate of commodities to  tend to  vanish ing

point and on the  other fo r  the sum of labour terms to  tend to

a l im i t .  (This con clusion , based on the assumption of constant

e f f i c ie n c y ,  holds a f o r t i o r i  when the product o f  a machine

dim inishes w ith age; but i t  would cease to  be tru e  and the

’reduction* to  dated labour terms, some p o s i t iv e  and some

n eg a t iv e , would become p o ss ib le  i f  the annual product were to
1 /in crease  with age .)*  ' Even in  the  l a t t e r  c a se ,  however, s ince  

some of the  terms represent n egative  q u a n t i t ie s  *no reasonable  

in te r p r e ta t io n  could be suggested*

This example r e la t e s  to  a 'machine* and as a consequence, 

i t  could be argued, i s  extraneous to  the A ustrian case  which 

cen tres  on the 'reduction* o f  consumption goods. But, o f  course, 

there  i s  no reason to  assume that c a p i ta l  goods are w e l l  defined  

separate commodities from consumption goods. The same commodity 

can serve in  both r o l e s .  Moreover, th ere  i s  nothing in  t h i s  

example which d ic t a t e s  that M.| has to  be in terp reted  as  a 

durable c a p i ta l  good. I t  could be taken to  represent a case  

of pure jo in t  production and the conclusions would s t i l l  stand.

I t  i s  here that we should note an ambiguity in  Austrian  

theory . In dea lin g  with flow  input-po in t output p rocesses  and 

point in pu t-p o in t output p ro ce sse s ,  the  dated labour components 

obviously  ch a ra c ter ise  both the process and the consumption 

commodity produced by that process . In the  above case  

in vo lv in g  jo in t  production, however, we have assumed th a t  the  

A ustrian theory on t h i s  matter re la te d  to  commodities. Would 

i t  make any d if fe r e n c e  to  ask th e  same question  fo r  production

1 /  S r a f f a  ( 1 9 6 0 ) ,  pp. 6 7 - 6 8 .
2 /  S r a f f a  ( i 9 6 0 ) ,  pp. 5 7 - 5 8 .
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processes?  In sh o rt , i s  i t  p o ss ib le  to  transform each process  

of the  S raffa  jo in t  production system in to  an equivalent  

form ulation in  which the produced means of production are 

replaced by dated labour q u a n tit ie s?  The answer i s ,  however, 

th e  same. I f  any process employs as means of production a 

commodity the production of which takes p lace j o in t ly  with other  

commodities the  same problems as above can a r i s e .  They are  

merely postponed one s ta g e .  The appearance of n egative  labour 

q u a n t i t ie s  and th e  non-convergence p ro p ert ie s  remain unchanged.

. There i s ,  th e r e fo r e ,  substance in  S r a f fa 's  remark, 'the  

p ic tu re  o f  th e  system of production and consumption as  a 

c ir c u la r  process . . .  stands in  s tr ik in g  contrast to  th e  view . . .  

of a one-way avenue th a t  lead s from " factors  of production" to  

"consumption goods" ' . ^ /  Hot a l l  production s tru ctu res  which 

can be represented  as a se t  of 'c ircu lar*  p rocesses  can be 

m eaningfully  tr a n s la te d  in to  the 'one-way avenue* form. In 

other words, U ic k s e l l  i s  wrong when he s ta te s  th a t a l l  ' c a p i t a l  

goods, however d i f f e r e n t  they may appear, can always be
2 /u lt im a te ly  reso lved  in to  labour and land . . .  *. ' This s tr ik e s  

at the very foundation  of A ustrian theory . Without representa

t io n  in  terms of dated o r ig in a l  fa c to r s  none o f  the super

stru ctu re  can stand. There i s  no p o s s i b i l i t y  of measuring 

ro undaboutness and no p o s s i b i l i t y  o f  a s s o c ia t in g  roundaboutness 

w ith  other economic c a te g o r ie s ,  accumulation, d is t r ib u t io n  or 

the r a te  of p r o f i t .

1/  Sraffa  (1960),  p. 95.
2 /  U i c k s e l l  (1901),  p. 149.
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Even i f  the d i f f i c u l t y  of 'reducing* a production process  

as a whole does not a r i s e ,  t h i s  does not imply that i t  w i l l  be 

p o s s ib le  to  represent the production of a p a r t ic u la r  output in  

terms of dated labour. Again the d i f f i c u l t y  i s  due to  jo in t  

production which may a r i s e  simply because there  are elements 

o f  f ix e d  c a p i t a l  in  the  system. Take, fo r  example, a flow input-

flow output production p ro cess . There i s  a flow of labour inputs

a t  various d ates  and a flow of outputs at various d a tes .  From

one such p rocess  alone there  i s  no way of a s s o c ia t in g  p a rt icu la r

in pu ts  with p a r t ic u la r  outputs. A l l  that one can say i s  that  

th e  in p u ts ,  taken to g e th e r , j o in t ly  produce outputs.

( i i i )  The Degree o f  Roundaboutness and th e  Rate of P r o f it

In the  case where each commodity i s  produced by a s in g le  

p ro cess , Sraffa*s a n a ly s is  in d ic a te s  that reduction  to  dated 

labour can always be performed. However, t h i s  does appear to  

pose a problem for  A ustrian theory in  that the ex is te n c e  of at 

l e a s t  one b asic  commodity im plies  that the  s e r ie s  of  dated 

labour magnitudes i s  i n f i n i t e . ^ /  Bohm-Bawerk, on the other 

hand, worked in  terms o f  a f i n i t e  s e r ie s  and computed the  

average period of production in  such term s. This ra ises the

1 /  K a ld o r  ( 1 9 5 7 ) ,  p .  159.
2 /  A l l  t h e  a r g u m e n ts  o f  t h i s  s e c t i o n  h o l d  e q u a l l y  f o r  t h e  c a s e  

w h e re  p r o f i t  i s  p a i d  on t h e  b a s i s  o f  s i m p le  i n t e r e s t  i n s t e a d  
o f  compound i n t e r e s t .  Bohm-Bawerk* s ' a p p r o x i m a t i o n *  t l i r o u g h  
s i m p l e  i n t e r e s t  i s ,  t h e r e f o r e ,  r e d u n d a n t .

5 /  The s u b s t a n c e  o f  t h i s  p o i n t  was made by t h e  o r i t i c s  o f  t h e  
A u s t r i a n s  a t  a  v e r y  e a r l y  s t a g e .  S e e ,  f o r  e xam p le ,
G a i t s k e l l  (1956)  and  B la u g  ( 1 9 7 8 ) ,  p .  544.  However ,  i t  h a s  
f r e q u e n t l y  b e e n  s t a t e d  i n  t e r m s  o f  ' h i s t o r i c a l *  q u a n t i t i e s  
o f  l a b o u r .  But  t h e  m a t t e r  h a s  n o t h i n g  t o  do w i t h  h i s t o r i c a l  
t i m e .  The A u s t r i a n  s e r i e s  o f  l a b o u r  i n p u t s  i s  a  s e r i e s  
d e r i v e d  f rom  t h e  c u r r e n t  t e c h n o l o g y .  I t  i s  n o t  a  s e r i e s  
n e c e s s a r i l y  r e l a t i n g  t o  r e a l  t i m e .
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p o s s i b i l i t y  that th e  average period may not be a f i n i t e  

magnitude which i s  required i f  i t  i s  to  measure roundaboutness. 

In order fo r  i t  to  be a f i n i t e  magnitude in  the  case in vo lv in g  

an i n f i n i t e  s e r ie s  of dated labour terms, th ese  q u a n t it ie s  must 

decrease more ra p id ly  than the  time fa c to r  by which they are 

weighted in c r e a s e s .  N ev erth e less ,  t h i s  i s  no r e a l  problem fo r ,  

providing the economy i s  v ia b le ,^ /  such a convergence w i l l
2 / 3 /always occur. '

Sraffa*s a n a ly s i s ,  however, can be used to  show that no 
measure of roundaboutness can play the  r o le  assigned  to  i t  in  

A ustrian theory . More s p e c i f i c a l l y ,  the p o s s i b i l i t y  of r e 

sw itching shows th a t  there i s  no necessary monotonie a s so c ia t io n  

between the degree of roundaboutness, however measured, and the  

r a te  o f  p r o f i t .  Furthermore, t h i s  r e s u l t  i s  a l l  the more

1/  See above, p .14.
2/  See, fo r  example, P a s in e t t i  (197'^), pp. 89-91. P a s in e t t i  

shows th at  the i n f i n i t e  s e r ie s  of dated labour q u a n tit ie s

E  f . c f i
i=1

fo r  an oc>  1 converges. I t  fo l lo w s  that the s e r ie s
Oo

converges s in c e  th ere  i s  some f i n i t e  i  fo r  which cC > i .
Hence the numerator of Bohm-Bawerk*s average period of 
production w i l l  be f i n i t e  and, th e r e fo r e ,  the  whole 
expression  w i l l  be f i n i t e .

3/  Even i f  t h i s  were not the case the im p lica t io n s  are not clear-  
c u t .  There i s ,  a f t e r  a l l ,  nothing sacrosanct about Bohm- 
Bawerk* s average period of production. The concept seeks to  
provide a measure of roundaboutness but i f  i t  f a i l s  to  do so 
the d e f in i t io n  o f  another measure i s  obviously  not precluded.



d e s tr u c t iv e  because of the fa c t  that i t  ho lds q u ite  independ

e n t ly  of S ra ffa*s  own conceptual framework. Except in  c e r ta in  

s p e c ia l  cases ,^ ^ resw itch in g  can occur even i f  a t te n t io n  i s  

confined to  th e  Austrian rep resen ta t io n  o f  p ro ce sse s .  This 

can be shown as fo l lo w s  fo r  flow in pu t-flow  output p ro ce sse s .

Assume that there  i s  an economy made up of two such 

p ro cesse s .  Each u ses  homogeneous labour a s  input and produces 

a homogeneous consumption good as output. Each i s  t e c h n ic a l ly  

e f f i c i e n t  and in pu ts  and outputs occur over v ar iou s  d a te s .

Process 1 operates over n periods and process 2 over m p er iod s.

V/e can, th e r e fo r e ,  represent process 1 by two v e c to r s ,  a labour 
1 1  1input vec tor  f  = (f^ . . .  f^^ and a consumption good output 

1 1  1v ecto r  c = (c^ . • •  c^ ) .  Likewise process 2 can be represented  

by th e  v ec to r s  = (f2  . . .  f2 )  and c^ = (c^ . . .  c^ j ,  ^11 v ec to rs

are se m i-p o s it iv e  but not n e c e s s a r i ly  s t r i c t l y  p o s i t i v e .

In a com petitive  equilibrium  both p rocesses  w i l l  have a 

present value equal to  z e r o .^ /  T herefore, for  process 1, we 

can w rite

-  w, f1 )  Rt = 0 (1)

W-j i s  th e  p r e v a il in g  uniform wage and E.j i s  the d iscount fa cto r  

equal to  1/1 + r.̂  where r.| i s  the uniform rate  of p r o f i t .  It  

i s  assumed th at th e  wage i s  paid at the  end of each period at  

the same time as output i s  so ld .

1 / See below, p p .191-195.
2 /  Throughout t h i s  s e c t io n  the * present* i s  taken to  be the  

beginning of period 1 .
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Analogously fo r  process 2 we can w r ite

Z  ̂ (c^ -  W2 f^) R2 = 0 ( 2 )

At a sw itchpoint w.j = w^ = w and R.j = R ^ = R .

Consequently resw itch in g  w i l l  occur i f  th e  polynomial

Z 0% R t  . I  R t  _ 2  gl R t   ̂ ^  f 2 = 0  (3 )
t=1  ̂ t=1  ̂ t=1  ̂ t=1 ^

has more than one p o s i t iv e  r o o t .  This cannot be excluded as

a p o s s i b i l i t y ,  without appropriate r e s t r i c t io n s  being placed

on th e  parameters. In g en era l there  i s  no reason why there

should be a unique so lu t io n  fo r  econom ically meaningful c a s e s .

To r e s t r i c t  th e  parameters to  cases  where both processes

become point in pu t-f low  output p rocesses  i s  not s u f f i c i e n t  to

erad icate  th e  p o s s i b i l i t y  of re sw itch in g . Doing t h i s  means
1 2th a t a l l  elements but th e  f i r s t  in  f  and f  are zero so that  

(5 ) becomes

f  o? o l  ^ 0  (4)
t = 1  ^ 1 t = 1  t  1

Without furth er  r e s t r i c t i o n s  on the parameters, t h i s  polynomial 

can s t i l l  have more than a s in g le  p o s i t iv e  root and thus
2 /resw itch in g  can occur. '

1/  For example, assume that m = n = 3, cj = 1 ,  0 ^ = 1 0 ,  c ^ = 6 ,  
c |  = 2, c^ = 5,  = 12, and f1 = f^ = 1 ( i  = 1 . . .  n ) .
In t h i s  case th ere  w i l l  be resw itch in g  because th ere  are two
sw itch  p o in ts ,  a t  r  = 1 and w = 4- ,̂ and at r  = 2 and w = 3:  ̂ .

1 1 12/  For example, assume that m = n = 3 , o, = 2 ,  c ^ = 0 ,  c ? = 6 ,
2 2 2 1 2  ^Cl = 1 ,  Og = 5, 0  ̂= 0 and f^ = f^ = 1.  In t h i s  case there

w i l l  be resw itch in g  because there  are two sw itch p o in ts ,  at
1 2 r  = 1 and w = 3^ » and at r  = 2 and w = 2^ .
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The same holds true i f  th e  parameters are r e s t r ic t e d  so 

th a t  both p rocesses  become flow input-po in t output p ro cesses .

This i s  not s u f f i c i e n t  to  r u le  out re sw itch in g . In t h i s  case  

a l l  but the  

(3 ) becomes

1 2a l l  but th e  l a s t  elements in  c and c become zero so that

- I  4  f t  = 0 (5)^ t =1  ̂ t =1 ^

Again, without fu r th er  r e s t r i c t io n s  on the parameters, t h i s  

polynomial may not have a unique p o s i t iv e  root and, th e re fo re ,  

resw itch in g  can occur.

To r e s t r i c t  the  parameters fu r th er  so as to  ensure that both 

p rocesses  are of the  point input-p o in t output type w i l l ,  however, 

preclude resw itch in g . In t h i s  case (3) becomes

r“ . f ]  r ’ -  r“ , r ’ = 0 (6)

which im plies  that

1 1 o_ /m-n
(7)R =

The term on th e  right-hand s id e  can only have one p o s i t iv e  r o o t .
2 /Hence no resw itch in g  i s  p o s s ib le .  '

There are two other ca ses  where i t  may be proved that  

resw itch in g  cannot occur. Both are n a tu ra lly  s p e c ia l  cases  

o f  flow input-flow output framework, but one i s  a ls o  a s p e c ia l  

case  of the flow in pu t-p o in t  output ca se , which i s  o f  p a rt icu la r  

importance h i s t o r i c a l l y  fo r  A ustrian t h e o r i s t s .

1 2  1 11 / For example, assume that m = n = 3, c ^ = c ^  = 1.  f.j = 2, fg  = 0
f^ = 6 , f^ = 1,  fg  = 5 and f^ = 0 . In t h i s  case there  w i l l  be 
resw itch in g  because there  are two sw itch p o in t, at r  = 1 and 
w = and at r = 2 and w = "2 4 '

2/  In cases where a point in put-p o in t output process c o -e x is te d  
with another process of a d i f f e r e n t  typ e , however, resw itch ing  
would not be precluded. See Samuelson (1966) for  a numerical 
example of  a case where a point in put-poin t output process co
e x i s t s  w ith  a flow  in pu t-p o in t  output p ro cess .
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The f i r s t  vjas developed by Hicks, in vo lv in g  what he c a l l s  

 ̂simple p r o f i l e s ' .  Assume process 1 i s  of the fo llo w in g  type: 

th ere  i s  a period la s t in g  d weeks in  which labour i s  applied  

at a constant r a te  but in  which there i s  no output. This i s  

c a l le d  the co n stru ctio n  period . I t  i s  fo llow ed  by another period  

comprising week d+ 1 to  week n in  which labour i s  applied  at a 

constant (but d i f f e r e n t )  ra te  and in  which output appears at a 

constant r a t e .  This i s  c a l le d  the  uÜLisation p er iod . Process 2 

i s  of the same type and has id e n t i c a l  co n stru ctio n  and u t i l i 

sa t io n  periods as process 1 but d i f f e r e n t  r a te s  of flow o f  

inputs and ou tp uts . In t h i s  case  there can be no re sw itch in g .

The second case in v o lv es  flow inpu t-flow  output p rocesses  

where the input flow i s  uniform per period , although d if fe r e n t  

fo r  the d i f f e r e n t  p ro cesse s .  Assume th a t in  process 1 f^ labour 

input i s  applied  in  each period fo r  n periods and in  process  2 

f 2 laboLir input i s  app lied  in  each period for  m p er io d s . Further 

assume, without lo s s  of g e n e r a l i ty ,  th a t  the output of each 

process comprises one unit of the consumption good. A lso assume 

m>n: t h i s  im p lies  that f g < f  ̂ , otherw ise process 1 would

dominate process 2 at every wage other than zero .

In an equilibrium  in vo lv in g  process 1 we must have

'̂1 4  =  4  ( 8 )

For process 2 we must have

W2 fg  4  = R“ (9)

1 /  Hicks (1975a),  pp. 41-42.
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( 1 0 )

At a sw itchpoint = R and w.j = = w so that

R  ̂ ^2 2  R̂
t=1

Therefore,

Z E* _ f l  Rin-n I  Rt ^ Q (11)
t=1 f g  t=1

or

R“  (1 - § 1 )  + R*-1 (1 - ^ )  . . .
2 2

+ (1 _ H i )  +  r “ - '^  + Rm -n-1
^2

+ r “ - '^ -2  . . .  + r  = 0

For resw itch in g  to  occur t h i s  equation must have more than one 

p o s i t iv e  r o o t .  However, s in ce  f  ̂  c  f.j the  c o e f f ic ie n ts  change 

in  s ig n  once and only once, there  can be no more than one 

p o s i t iv e  r o o t .

This ca se , together  with the point in put-po in t output ca se ,  

was used e x te n s iv e ly  by the  A ustr ians . As we have seen they  

both preclude resw itch ing  but they are a ls o  very s p e c ia l  c a s e s .

In order to  construct a s a t i s f a c t o r y  c a p i t a l  and p r o f i t  theory ,  

resw itch ing  needs to  be excluded more g e n e r a l ly .  Without t h i s  

th ere  i s  no monotonie v a r ia t io n  of roundaboutness, however 

measured, w ith  the ra te  of p r o f i t .^ /

A ctua lly  Bohm-Bawerk's a t te n t io n  was drawn to  the  p o s s ib i 

l i t y  of  resw itch in g  by F ish er , who a ls o  provided a numerical 

example in vo lv in g  two p ro cesse s ,  one a point in p u t-f low  output 

process and the other a point input-po in t output ty p e . On the

b a s is  of t h i s  example, F isher comments * . . .  i t  i s  not true that
1 /  The a s s u m p t i o n  of s im p le  i n t e r e s t  i s  important fo r  the r e s u l t s  

of t h i s  s e c t io n .  I t  i s  p o s s ib le  to  exclude resw itch in g  i f  profi 
accrues on t h i s  b a s is .  See, fo r  example, Steedman (1 9 7 2 ) ,p p .45- 
C o n s e q u e n t l y  t h i s  a s s u m p t i o n  has r e a l  f o r c e  b e c a u s e  i t  leads to  
q u a l i ta t iv e ly  d i f f e r e n t  c o n c l u s i o n s .  W icksell was, th ere fo re ,  
in correct  in  assuming that simple in te r e s t  did not lead to  
's e r io u s  e r r o r ' .  W i c k s e l l  (1901), pp. 185-184.
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one o f  the a l t e r n a t iv e s  w i l l  be chosen i f  the  r a te  o f  in te r e s t  

i s  h igh , and th e  other i f  the r a te  of  in te r e s t  i s  low . . .  (One) 

.«• would, oddly enough, be th e  most economical i f  the  ra te  o f  

in t e r e s t  were e i th e r  very high or very low, whereas th e  other 

a lt e r n a t iv e  would be chosen in  case the  in te r e s t  were at a 

more moderate leve l*

Bohm-Bawerk noted t h i s  but did not comment upon i t ,  

'presumably because he did not understand the profound 

im p lica t io n s  of F is h e r 's  o b se r v a t io n s ' .^ /  ITor, g iven  F ish e r 's  

' oddly enough' q u a l i f i c a t io n ,  did he h im se lf .  This does not 

r e f l e c t  too  badly on F ish er , however, fo r  when Champernowne^/ 

and Robinson^/ red iscovered  the same phenomenon they too  

considered i t  perverse and fa i le d ^ to  see i t s  s ig n i f ic a n c e .  

Consequently, although Sraffa may not be cred ited  w ith  the  

d iscovery  of r e sw itch in g , i t  i s  true that i t s  importance did 

not escape him in  th e  same way as i t  did the e a r l ie r  w r it e r s ,^ /

( iv )  C apita l R eversal

In the cases  considered in  the previous s e c t io n  resw itch ing  

i s  always a s so c ia te d  w ith  c a p i t a l  r e v e r sa l  although more 

gen era lly  i t  i s  p o s s ib le  to  have c a p ita l  r e v e r s a l  without r e 

sw itch ing . C ap ita l r e v e r s a l  i s  damaging to  the  A ustrian p o s it io n  

s in ce  the  A u str ian s , l ik e  the p ro d u ctiv ity  t h e o r i s t s ,  b e lie v ed

1/ F isher  (1907), pp. 352-353 
2 /  V e lu p i l la i  (1975), p. 680. 
3 / Champernowne (1953).
4 /  Robinson (1956).
5 /  S raffa  ( i9 6 0 ) ,  p . 38.



Li .9 5

they had e s ta b lish e d  an in verse  monotonie r e la t io n  between

c a p i t a l  in t e n s i t y  and th e  r a te  of p r o f i t ,  from which they

deduced c e r ta in  im p lica t io n s  r e s u lt in g  from an accumulation

process in v o lv in g  c a p i t a l  d eepen ing .^ / These need no longer
2 /stand once th e  p o s s i b i l i t y  of c a p i t a l  r e v e r s a l  i s  a llow ed . ' 

However, there  i s  a d if fe r e n c e  between th e  r e la t iv e  

importance o f  resw itch in g  and c a p i t a l  r e v e r sa l  fo r  th e  product

i v i t y  t h e o r i s t s  on th e  one hand and the A ustrians on the o ther.  

The reason i s  th a t ,  u n like the p ro d u c tiv ity  t h e o r i s t s ,  the  

A ustrians deduced p ro p o s it io n s  regarding c a p i t a l  in t e n s i ty  from 

co n sid era tion s  in v o lv in g  production time stru ctu res  and round

aboutness. Time stru ctu re  and roundaboutness i s  primary and 

c a p i t a l  in t e n s i t y  secondary.

Iffhat i s  c r u c ia l  to  undermining the  theory of the  productiv

i t y  t h e o r i s t s  i s  c a p i t a l  r e v e r s a l .  T h is , q u ite  independently  

of whether or not i t  i s  a sso c ia te d  with resw itch in g , i s  the key 

because i t  a lone d estro y s  the b a s ic  r e la t io n s h ip  which 

p ro d u c tiv ity  t h e o r i s t s  sought to  e s t a b l i s h ,  namely th e  inverse  

r e la t io n s h ip  between r  and the r e la t iv e  s c a r c i ty  of c a p i t a l .  

C ap ita l r e v e r s a l  does not have a p a r a l l e l  s ig n if ic a n c e  fo r  

Austrian  theory . I t  could be accepted as  a p o s s i b i l i t y  with

out the same fundamental consequence, fo r  time stru ctu re  and 

roundaboutness are the  primary t o o l s  of co n cep tu a lisa t io n  here .  

However, w hile  th e se  can survive c a p i t a l  r e v e r sa l  they cannot 

survive re switching.-^'

1 / See chapter IX, s e c t io n  ( i i i ) .
2 /  See, fo r  example, Samuelson (1966), and ch ap tervm  above.
5 /  I t  a ls o  fo l lo w s  th a t ,  s in ce  resw itch in g  destroys any monotonie 

r e la t io n  between the  ra te  of p r o f i t  and roundaboutness, i t  
undermines the p o s s i b i l i t y  of  r e la t in g  the ra te  of p r o f it  to  
th e  marginal product of roundaboutness.



(y) The R elation  of the Wage and Rate of P r o f it

The A ustrians shared the b e l i e f ,  held  by Ricardo, ilarx

and the p ro d u ctiv ity  t h e o r i s t s ,  that  comparing e q u i l ib r ia  of  

economies with the same technology would always show an inverse

r e la t io n  between the wage and r a te  o f  p r o f i t .  S raffa*s

a n a ly s is ,  which in d ic a te s  that t h i s  r e la t io n s h ip  may not hold 

i f  there  are jo in t  production processes,"*/ i s ,  th e r e fo r e ,  

re levan t as a c r i t i c i s m  of A ustrian econom ists, ju st  as much

as i t  i s  of the o th e r s .

I t  i s  tru e  that an in v erse  r e la t io n s h ip  between th e  wage 

and ra te  of p r o f i t  w i l l  occur in  systems made up on point input-

flow  output p rocesses  or flow  input-p o in t output p rocesses  or

point input-p o in t output p r o c e sse s .  I t  w i l l  a ls o  occur in  

systems made up of any combination of th e se  d i f f e r e n t  typ es  

of p ro cesses .  This i s  because the fa c to r  p r ice  f r o n t ie r s  o f  

such systems w i l l  have negative  s lo p es  throughout, as th e  wage- 

p r o f i t  curves of th e se  types of process are always n e g a t iv e ly  

slop ed .

The w age-profit  fu n ct io n  of a point in p u t-f low  output 

process i s

w = z  1̂

For a flow in p u t-p o in t  output process the  fu n ct io n  i s

G nw =

1/  Sraffa  ( i9 6 0 ) ,  pp. 61-62.



and fo r  a point in put-po in t output process i t  i s  

,n-1

b
In each case ^^/dr <  0 throughout.

However, in  the case  of a flow in pu t-f low  output p rocess ,  

the in verse  r e la t io n s h ip  between the wage and ra te  o f  p r o f i t  

cannot be guaranteed. The w age-profit r e la t io n  of such a 

process i s

Z r'*'
W =  £  f  R t

t  ^

In t h i s  case i t  cannot be shown that ^^/dr i s  n egative  throughout.

The above d isc u ss io n ,  as in  the  previous s e c t io n s  where the  

p o s s i b i l i t y  o f  the wage and ra te  of p r o f i t  moving togeth er  has 

been n o t e d , h a s  been form al. At t h i s  s ta g e ,  however, i t  i s  

p o ss ib le  to  an alyse  the matter more thoroughly and enquire in to  

the economic r e la t io n s h ip s  which l i  e behind the mathematics.

Sraffa*s a n a ly s is  shows that a d ir e c t  r e la t io n s h ip  between 

changes in  the wage and ra te  of p r o f i t  should not be regarded 

as perverse on in t u i t i v e  grounds. In any system, a r i s e  in  the  

wage, measured in  any numeraire, must reduce aggregate p r o f i t s .

But i t  should not be expected that such a wage in crease  would 

reduce the r a te  of p r o f i t .  In g en era l,  a change in  d is t r ib u t io n  

lead s to  a change in  the equilibrium  p r ic e s  of  commodities 

in c lu d in g  the p r ic e s  o f  the means of production which form 

c a p i t a l .  Consequently both the numerator (aggregate p r o f i t s )  

and the denominator (the  value of c a p ita l )  of the  r a t i o ,  which

1/ See chapter IT, s e c t io n  ( i v ) ,  chapter VI, s e c t io n  (v i )  and
chapter VIII ,  s e c t io n  ( v ) .
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w i l l  d e f in e  the  r a te  of  p r o f i t ,  change w ith a r i s e  in  the  wage. 

S r a f fa 's  a n a ly s is  of th e se  p r ice  movements shows that there  i s  

no a p r io r i  reason fo r  expecting th e se  changes to  always reduce 

the value of t h i s  r a t i o .  The co n ce p tu a lisa t io n  of production  

processes  in  terms of dated inputs and dated outputs, however, 

allow s economic understanding to  progress beyond t h i s .

I f  output per worker f lu c tu a te s  so th at  th ere  are changes 

in  the  s ig n  of the terms °t+ i ° t
It+ 1

we can consider the producer who operates such a process as  

engaging in  borrowing and lending tr a n s a c t io n s .  When th e  labour 

p ro d u ctiv ity  of  a p a r t ic u la r  period i s  r e l a t i v e l y  low, borrowing 

i s  required to  pay wages and p r o f i t s  at th e  p rev a il in g  r a t e s .  

When the Hahour p ro d u ctiv ity  of  a p a r t ic u la r  period i s  

r e l a t iv e ly  h igh , more revenue i s  rece iv ed  than i s  absorbed in  

p r o f i t  and wage c o s t s .  I t ,  th e r e fo r e ,  becomes p o ss ib le  fo r  the  

producer to  ga in  as a lender from an in crease  in  the ra te  of 

p r o f i t ,  g iven  the wage, more than he lo s e s  as a borrower. 

However, s in c e  the  present va lu e  of th e se  ' d e f i c i t s '  and 

' s u r p lu s e s ' ,  t o t a l l e d  over the whole p rocess , must equal zero 

under com p etition , in  t h i s  case a h igher ra te  of p r o f it  req u ires  

a higher wage to  be paid rather  than a lower wage."*/ The 

fo llo w in g  provides a numerical example of t h i s  d ir e c t  v a r ia t io n  

of the ra te  of  p r o f i t  and the  wage.

Assume that there  i s  a system composed of an A ustrian  

flow in pu t-f low  output production process  extending over four  

p er iod s. Labour inputs are = 1 , f^ = 2, f^ = 3 and f^ = 4 .

1 / See Huti (1970), pp. 519-322, Hicks (I973a), pp. 14-26 and 
Burmeister (1974).



Outputs are = 1, Og = o*5, = 6*3 and = 2 . The wage-

r a te  of p r o f i t  equation i s ,  th e re fo re ,

„ _ 1 + 0'5R + 6-5R^ + 2B?
1 +  2R -f 3R +  4R^

Various v a lu es  of w and r which s a t i s f y  t h i s  equation are 

presented in  Table 1 and the  w age-profit curve i s  drawn in  

Figure 1.

w r

1•0000000 0.0000000
1.0035522 0 .1 5 2 0 7 3 7
1.0035523 0 .1 5 34 0 25
1.0035519 0. 1547344
1.0024361 0 .2 5 0 0 0 0 0
0 .9 9 5 9 9 3 9 0. 4285714
0.9826255 0. 6666667
0.8865979 4-0000000
0.8862627 4-3191489
0.8862593 4-3475936
0.8862600 4.5763441
0 .9051860 9-0000000
1. 0000000 00

TABLE 1

w

0 r
Figure 1 .
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(v i )  The Determinants of E q u ilib r ia  in  Austrian Theory 

The A ustr ians did not only concern them selves with

e s ta b lish in g  r e la t io n s h ip s  between roundaboutness, c a p i t a l  

in t e n s i t y ,  the wage and ra te  of p r o f i t .  They a ls o  sought to  

c lo se  th e ir  system by p o stu la t in g  s u f f i c i e n t  exogenous data and 

r e la t io n s h ip s  to  a llow  the endogenous v a r ia b le s  to  be d e ter 

mined.^/ In doing so , however, th ey , l i k e  the p ro d u ctiv ity  

t h e o r i s t s ,  took as exogenous the  magnitude of value c a p i t a l  or 

the value of the  'su b s is te n c e  fu n d '.  This i s  m ethodolog ica lly  

i l l e g i t i m a t e .  Such v a lu es  are endogenous variab les  as  they are 

dependent on th e  d is t r ib u t io n a l  v a r ia b le s  which are endogenous. 

T herefore, the A u str ia n s , l ik e  th e  p ro d u ctiv ity  t h e o r i s t s ,  even 

in  th e  absence of th e  con sid era tion s  d ea lt  with in  previous  

s e c t io n s ,  f a i l e d  to  c lo s e  t h e ir  models and determine any of the  

magnitudes which make up a gen era l equilibrium .

( v i i )  A Note on More Recent Austrian Theory

A ustrian  economics, as we have a lready seen, in v o lv es  more 

than a theory of p r o f i t .  This i s  tru e even i f  a t te n t io n  i s  

l im ited  to  the  A ustr ian  a n a ly s is  of production s tru c tu r e . This
2 /comes to  the  fo re  most notably in  the work of Hayek and H icks. ' 

Hayek sought to  use th e  Austrian tim e-structu red  framework 

to  analyse the  dynamics of accumulation in  a monetary economy, 

with p a r t ic u la r  re feren ce  to  exp la in ing  c y c l i c a l  f lu c tu a t io n s .
3 /However, ir r e s p e c t iv e  o f  the  d e fe c t s  s p e c i f i c  to  t h i s  a n a ly s is ,  

as a gen era l theory i t  i s  n e c e s s a r i ly  flawed because o f  i t s  

Austrian b a s i s .  While i t  i s  tru e that Hayek r e j e c t s  Bohm-Bawerk's

1/  See chapter IX, s e c t io n  ( i i i ) .
2/  Hayek (1931), (1939), (1941) and Hicks (1970), (1973a), 

(1973b), (1975) and (1976).
3/  See, for example, Sraffa  (1932) and Smithies (1941).
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concept of th e  average period of production, he does not 

j e t t i s o n  th e  A ustrian  conception  o f  production s tru ctu re ,  

measures of  roundaboutness, th e  notion  of c a p i t a l  in te n s i ty  

of a process and the  A ustrian  b e l i e f s  concerning the r e la t io n 

sh ips between the  wage, ra te  of p r o f i t s ,  roundaboutness and 

c a p i t a l  in t e n s i t y .  The same commitment t o  t r a d i t io n a l  Austrian  

theory i s  a ls o  m anifest in  the  work of other contemporary 

A ustrian  theorists** / This being the  case, the im p lica tion s of  

the  Sraffa-based  c r it iq u e  extend far  beyond the  con fin es  of  

the A ustrian theory of p r o f i t .

The work of H icks, however, i s  in  a d if f e r e n t  c la s s  

a lto g e th e r .  He r e j e c t s  most of t r a d i t io n a l  A ustrian  concepts 

and he reco g n ise s  the  p o s s i b i l i t y  of re sw itch in g , o f  c a p i ta l  

r e v e r s a l  and the  p o s s i b i l i t y  that the wage and r a te  o f  p r o f it  

may not be in v e r se ly  r e la t e d .  What he takes from the Austrian  

t r a d i t io n  i s  only the  view of an economy as composed of a se t  

of processes  in  which dated labour inputs produce dated out

puts of consumption goods; and, u n lik e  the  ear ly  A ustr ians,  

he uses t h i s  framework fo r  the purpose of analysing  

d is e q u i l ib r i a .

* . . .  I  am very s c e p t i c a l  of the importance of . . .

’’steady s t a t e ” theory . The r e a l  world (perhaps fo r tu n a te ly )  

i s  n o t , and never i s ,  in  a steady s ta te ;  i t  has adventures which 

are much more in te r e s t in g  . . .

A ’’steady s t a t e ” theory i s  out of time; but an ’’A ustrian” 

theory i s  in  tim e. I t  i s  in  time that i t  b e lo n g s . I t  can have 

time and change taken out o f  i t ,  as was done by W ickse ll,  in

1/See ,  for  example, Rothbard (1970) and Garrison (1978).
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h is  " station ary  state"  v e r s io n ,  and as was done in  the  "steady  

state"  vers ion  that I have ju s t  been g iv in g ;  but i f  we tr e a t  i t  

in  that manner we deprive i t  of i t s  s tren g th , fo r  we are s ta t in g  

i t  in  a form in  which i t  lo s e s  i t s  p ecu lia r  v ir t u e s .  A steady-  

s ta te  theory works in  terms of r e c ip r o c a l  determ ination; but a 

theory which belongs in  time should not be operating w ith the  

th ir d  of Kant's c a te g o r ie s .  I t  should be working in  terms of  

the  second -  in  terms o f  cause and e f f e c t .

A causa l a n a ly s i s ,  at l e a s t  of economic problems, must 

take the fo llo w in g  form. We take our stand at a base date  

( c a l l  i t  T = 0 ) .  Everything th a t  has happened before  that date ,  

in  the p ast, i s  taken as g iv en . We compare two a lt e r n a t iv e  

paths that extend in to  the fu tu r e .  Along one o f  those  paths 

some new "cause" i s  not operating; along the other i t  i s .  The 

d iffe r e n c e  between the paths i s  the  e f f e c t  of that cause. The 

d if fe r e n c e  i t s e l f  extends over tim e, so that th ere  are "short-  

run" and "long-run" e f f e c t s .  But merely to  d is t in g u is h  between 

short-run and long-run i s  not s u f f i c i e n t ;  i t  i s  th e  whole of 

th e  d iffe r e n c e  between the paths which i s  the e f f e c t  o f  the cause.

The Austrian theory ( e s p e c ia l ly ,  perhaps, in  i t s  rev ised  

form) i s  very w e l l  adapted fo r  the study of cau sa l problems, in  

t h i s  sen se . There i s  a wide v a r ie ty  of such problems that can 

be studied with i t s  a id .  I can do no more, here, than g iv e  

an example.

Let the cause, the  e f f e c t  o f  which we are to  study, be 

an in ven tion . The paths which are to  be compared are that  

fo llow ed  by the economy when the  in ven tion  has occurred, and
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that which would have been follow ed i f  i t  had not occurred.

(S ince the second of th e se  paths i s  in e v ita b ly  a t h e o r e t ic a l  

con stru ctio n , causa l a n a ly s is  o f  t h i s  type i s  bound to  be, at 

l e a s t  in  part, t h e o r e t i c a l . )  The base d a te ,  from which we 

operate , i s  that at which the  in ven tion  i s  adopted. I s h a l l  

r e ta in  my former s im p l i f i c a t io n s ,  o f  the s in g le  input (labour)  

and the  s in g le  output (corn).'**/

Hicks' work i s ,  th e r e fo r e ,  not subject to  the  c r i t ic i s m s  

o u tlin ed  in  s e c t io n s  ( i i i )  -  ( v i ) • N ev erth e less , the c r i t ic i s m  

of s e c t io n  ( i i )  s t i l l  has f o r c e .  In  using an A ustrian represen t

a t io n  of a production p ro cess , those  fa c to r s  precluding reduction  

to  dated labour q u a n t i t ie s  have to  be assumed away. There i s  

nothing erroneous in  doing so , p a r t ic u la r ly  in  the  development 

of new a n a ly s is  which i n i t i a l l y  req u ires  th e  examination of  

s im p lif ie d  c a s e s .  However, i t  w i l l  at some stage  prove necessary  

to  move beyond th e se  s im p l i f ic a t io n s  and in  doing so the  

A ustrian b a s is  must be j e t t i s o n e d .

1/  Hicks (1973b),  pp. 203-4



CHAPTER X I 

WALRASIAN GEKERÏiI, EQUILIBRIUM  

ANALYSIS A m  THE THEORY OF PROFIT

( i )  In troduction

The most fundamental development in  n e o c la s s ic a l  economics

during the la s t  th ird  of the n ineteen th  century i s  now widely

accepted to  have been the gen era l equilibrium  a n a ly s is  o f  
1 /Walras. ' Schumpeter's sentim ents , for  example, are t y p ic a l .

' • . •  Economics i s  a b ig  omnibus which contains many passengers

o f  incomensurable in t e r e s t s  and a b i l i t i e s .  However, so fa r  as

pure theory i s  concerned, Walras i s  in  my opinion the g re a te st

of a l l  econom ists. His system of economic equilibrium  . . .  i s

th e  only work by an economist th at  w i l l  stand comparison with
2 /the achievements of t h e o r e t ic a l  p h y s ic s . '  '

Walras founded no personal sch oo l during h is  own l i f e t im e  

comparable to  that o f  Menger or M arshall.^ / But s in ce  the  n ine

te en  t h i r t i e s  the  s ig n if ic a n c e  of h is  work has become in crea s in g 

ly  recognised  and h is  id eas have been developed by n e o c la s s ic a l  

t h e o r i s t s  of the h ig h est  c a l ib r e .^ /  Moreover, the  Walrasian  

sch oo l has in c r ea s in g ly  placed emphasis upon the l o g i c a l  r igour

1 / Walras (1874).  
2 /  Schumpeter (1954), p. 827. 
3 /  Schumpeter (1954), p. 829.
4 /  Modern c l a s s i c s  o f  th e  Walrasian t r a d i t io n  include Hicks (1939), 

Samuelson (1947), Debreu (1959) and Arrow and Hahn (1971)
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by which conclusions are reached^' and s tr e s se d  that general  

equilibrium  a n a ly s is  provides a framework in  which a l l  neo

c l a s s i c a l  economics can be developed. Consequently, Schumpeter

re ferred  to  Walras* ear ly  work as the  *Kagna Charta o f  exact 
2/economics’ ; ‘ and, as such, the development of Walrasian

a n a ly s is  provides the key t e s t  for  S r a f fa 's  'c r i t iq u e  of
3 /economic th e o ry ’ . '

In t h i s  chapter Walras' early  work on the theory of p r o f i t  

i s  analysed to g eth er  w ith  the  major improvements which have been 

made subsequently and which have culminated in  the work of  

Debreu. The fo llo w in g  chapter examines arguments based upon 

S r a f fa 's  a n a ly s i s ,  which seek to  r e v e a l  flaw s in  the  Walrasian 

framework.,  ̂   , , ............  .  ̂ ^

( i i )  The Problems Considered by Walrasian A nalysis  and the  

Theory of P ro f it  

Walrasian gen era l equilibrium  theory focu ses  a t te n t io n  on 

th e  in te r r e la t io n s h ip s  between the  elements that make up an 

economy which i s  coordinated by a p r ice  system. This means that  

Walrasian a n a ly s is  i s  n e c e s s a r i ly  complex and w ith in  i t s  frame

work i t  i s  not p o s s ib le  to  exp la in  one p a r t ic u la r  phenomenon 

l ik e  p r o f i t ,  without at the same time going a long way to  

exp la in  many other phenomena. We can, however, c le a r ly  

d e l in e a te  the problems with which Walrasian theory has been 

concerned from the o u ts e t .

1 / The s h i f t  in  emphasis can c le a r ly  be seen by comparing Hicks 
(1939) with Debreu (1959). The em pirical re levance of  
Debreu's con clu sion s i s  best seen  as in d ir e c t ,  i . e .  in  terms 
of a co u n te r - fa c tu a l  method. See Howard (1979), pp. 16-17, 
168-173.

2 /  Schumpeter (1954), p. 568.
3 /  Sraf fa  ( i 9 6 0 ) ,  p.  v i .  See a l s o  chapter XII,  se c t i o n  ( i ) .
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F i r s t l y ,  under what circum stances may an equilibrium  of  

supply and demand be shown to  e x is t?  More s p e c i f i c a l l y ,  when 

can i t  be ensured that th ere  i s  a se t  of p r ic e s ,  such th a t ,  i f  

economic agents were to  maximise on the b a s is  o f  th ese  p r ic e s ,  

the t o t a l  demand and supply for  each commodity would allow  each ' 

agent to  r e a l i s e  t h e ir  plans?

Secondly, g iven  that an equilibrium  e x i s t s ,  what may be 

sa id  about the comparative s t a t i c  p rop ertie s  of eq u il ib r ia ?

In other words, what w i l l  be the e f f e c t  on the equilibrium  va lues  

of the endogenous v a r ia b le s  i f  there  are c e r ta in  typ es  of changes 

in  the  exogenous components which determine equilibrium  values?

T hirdly , g iven  th a t  an equilibrium  e x i s t s ,  what con d ition s  

ensure th a t  i t  i s  unique? To show th a t an equilibrium  i s  unique 

i s  to  show that there  i s  one, and only one, se t  of r e la t iv e  

p r ic e s ,  s e t  o f  demands and s e t  of su p p lies  at which a l l  markets 

are c lea re d .

Fourthly, g iven  that an equilibrium  e x i s t s ,  under what

circum stances w i l l  i t  be s ta b le?  What co n d it io n s  ensure that

when an economy i s  out of equilibrium  there  i s  a movement to  
1 /equilibrium? '

F i f t h ly ,  what i s  the r e la t io n s h ip  between com petitive  

e q u i l ib r ia  and e f f i c i e n t  resource a l lo c a t io n ?

The so lu t io n  to  each of th ese  problems i s  o f  fundamental 

importance to  a l l  n e o c la s s ic a l  theory . An ex is te n c e  proof 

e s ta b l is h e s  the  l o g i c a l  co n sis ten cy  o f  theory structured  in  

terms of an equilibrium  o f  demands and s u p p l ie s .  For neo

c l a s s i c a l  theory to  p ossess  any cau sa l p ro p ert ie s  the

1/ There are in  fa c t  var ious concepts of s t a b i l i t y  employed 
in  Walrasian th eory . See Howard (1979), pp. 57-59•
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p o s s i b i l i t y  th a t an equilibrium  can e x i s t  must be e s ta b lish e d .  

Providing economic processes  converge to  e q u i l ib r ia ,  compara

t i v e  s t a t i c  p ro p o sit io n s  allow  p red ic t io n s  of how the endo

genous v a r ia b le s  w i l l  u lt im a te ly  change as the exogenous data  

change and, moreover, do so without d elv in g  in to  the complex

i t i e s  of dymanics. The a n a ly s is  of uniqueness i s  of importance 

fo r  a s se s s in g  the cau sa l import of n e o c la s s ic a l  theory. A 

theory which seeks to  determine the endogenous v a r ia b le s  of  

equilibrium  w i l l  not be f u l l y  d e te r m in is t ic  u n less  equilibrium  

i s  unique. Uniqueness i s  a l s o  c r u c ia l  fo r  comparative s t a t i c s .

I f  i t  i s  to  be p o s s ib le  to  make c lea r -cu t  statem ents about the  

equilibrium  e f f e c t s  produced by changes in  exogenous elem ents, . 

the an a lyst  must know which e q u il ib r ia  t o  compare. Without 

uniqueness t h i s  i s  problem atic. S t a b i l i t y  a n a ly s is  in d ic a te s  

the l ik e l ih o o d  th a t  e q u i l ib r ia  w i l l  be e s ta b l is h e d .  In doing so ,  

i t  in d ic a te s  what weight we may allow p ro p o s it io n s  about 

equilibrium  p attern s  to  bear. S t a b i l i t y  a n a ly s is  i s  a lso  

important fo r  th e  method of comparative s t a t i c s .  I f  equi

l ib r ia  are not s ta b le ,  q u a n t i t ie s  and p r ic es  w i l l  not converge 

to  those v a lu es  predicted  on the b a s is  of comparisons. The 

a n a ly s is  of e f f i c i e n c y  shows areas where market fo rce s  may not 

be r e l ie d  upon to  generate r e s u l t s  that are d e s ir a b le .

In any area of economic enquiry the a n a ly s is  of th ese  

problems i s ,  th e r e fo r e ,  of paramount s ig n if ic a n c e  and the  

theory o f  p r o f i t  no excep tion . A l l  n e o c la s s ic a l  th e o r ie s  of  

p r o f i t  are th e o r ie s  of p r o f i t  in  e q u i l ib r ia .  They seek to  show 

the determinants of equilibrium  p r o f i t s ,  the r e la t io n  between 

th ese  p r o f i t s  and other v a r ia b le s  and how th ese  p r o f i t s  change



as  exogenous elements change. A d i s t i n c t i v e  character of  

Walrasian theory l i e s  in  b u ild in g  up a n a ly s is  from f i r s t  

p r in c ip le s .  As we have seen in  the previous four chapters, 

other n e o c la s s ic a l  t h e o r i s t s  took a great d ea l fo r  granted and 

th e  consequences of doing so proved f a t a l .  However, th e  attempt 

to  ground n e o c la s s ic a l  theory in  a l o g i c a l l y  w atertigh t frame

work has not proved easy . There has been a long process of 

c r i t i c i s m  and development. In the fo llo w in g  se c t io n s  t h i s  

development i s  considered with re feren ce  to  the work of Debreu. 

Furthermore, in  doing so we concentrate  on those  a sp ec ts  which 

are fundamental and come w ith in  the orb it  o f  Sraffa*s c r i t iq u e .  

This means concentrating  on the  problems o f  e x is te n c e  and 

comparative s t a t i c s .
- - - - . . ■ . ' r . '  • V  .

( i i i )  Walras* A nalysis  of E x isten ce  and th e  Theory of P r o f it

Walras develops h is  genera l equilibrium  a n a ly s is

se q u e n tia l ly  through a s e r ie s  of s u c c e s s iv e ly  more complex

models. He begins by developing a theory o f  exchange, assuming

th at the-amounts of exchangeable commodities are constant.**/
2 /Production a c t i v i t i e s  are then incorporated . ’ The commodities 

of the previous model are now viewed as products and t h e ir  

q u a n t i t ie s ,  th e r e fo r e ,  become v a r ia b le s .  However, the quanti

t i e s  of the productive resource s e r v ic e s  are considered to  be

given  and i t  i s  only th e se  s e r v ic e s ,  not th e  s to ck s  which
3 /generate them, th a t are p riced . The next stage^' incorporates  

the production and p r ic in g  o f  th e se  stock s and i t  i s  here

1 / Walras (1874), parts  II  and I I I .  
2 /  Walras (1874), part IV.
3 /  Walras (1874), part V.
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th a t  a theory of p r o f i t  emerges. F in a l ly ,  the assumption of

numeraire money, adopted in  a l l  the previous models, i s
1 /re laxed  and genuine money i s  incorporated . ' The penultim ate  

part of the Elements^/in tro d u c es  v a r ia b le  c o e f f i c i e n t s  of  

production and, th e r e fo r e ,  marginal products, togeth er  w ith  

land and r e n t .

In a l l  ca se s ,  Walras attempts to  prove the ex is te n c e  of 

an equilibrium  by ensuring that the s p e c i f i c a t io n  of each model 

y ie ld s  e x a c t ly  the same number o f  equations as unknowns 

(endogenous v a r ia b le s ) .  I t  was b e lie v ed  that such an eq u a lity  

was the re levan t  con sid era tion  in  ensuring that an equilibrium  

e x is te d  and that th e  equilibrium  va lu es  o f  the endogenous 

v a r ia b le s  could be determined.

I t  i s  e x p o s it io n a l ly  and a n a ly t i c a l ly  convenient in  out

l in in g  Walras* theory of p r o f i t  to  fo llow  h is  own procedure, by
3 /f i r s t  developing a model where p r o f it  i s  absent ' and then  

extending i t  to  allow fo r  p r o f i t .^ /  The f i r s t  model i s  made up 

of the fo l lo w in g  components.

1 . Each consuming agent has an i n i t i a l  endowment o f

productive resource s e r v ic e s .  The stocks o f  productive  

resources which generate th ese  s e r v ic e s  are not 

e x p l i c i t l y  considered .

2. Each consuming agent has a marginal u t i l i t y  fu n ction  for  

each commodity. T h is , together  w ith  a budget c o n s tr a in t .

1 / Walras (1874), part VI.
2 /  Walras (1874), part V II.
3 /  This i s  mainly drawn from Lesson 20. 
4 / This i s  mainly drawn from Lesson 24.



determ ines the consumer’ s demands and su p p lie s .  The 

budget co n stra in t  req u ires  the value of th e se  demands 

and su p p lie s  to  sum to  zero fo r  a l l  s e t s  o f  p r ic e s .

3 . There are n typ es  of  productive resource s e r v ic e s  and 

m types of consumer good.

4. There are m p rocesses  of production w ith  constant returns  

to  sca le  fo r  the  consumer goods. These are represented  

by mn te c h n ic a l  c o e f f i c i e n t s  of production, a . . ,  which 

in d ic a te  th e  amount of th e  i t h  productive s e r v ic e  required  

fo r  the production of one unit of the j th  consumption good.

5. A consumption good, m, i s  chosen as numeraire and i t s  

p rice  se t  equal to  u n ity .

There are , th e r e fo re ,  m + n markets and th e  problem of  

ex is te n c e  i s  to  show that each can be in  equilibrium  simultan

eo u sly . There are 2n + 2m -  1 endogenous v a r ia b le s  to  be 

determined in  t h i s  equilibrium : m -  1 p r ic e s  o f  consumption

goods, m q u a n t i t ie s  o f  consumption goods traded , n p r ices  of  

productive s e r v ic e s  and n q u a n t i t ie s  traded .

The. con d ition  fo r  u t i l i t y  maximisation by a consumer i s  

sta te d  in  terms of the  equi-m arginal r u le .  This g iv e s  r i s e  to  

n + m -  1 equations.**/

0 i  (lj_ -  Oj_) = Pj_ 0^ i  = 1' . . ,  n

0 j  ( & j )  =  P j  0 J J J  ( d g ^  3 = 1 ,  . .  ,  m  -  1

(s  = i , j )  rep resen ts  the marginal u t i l i t y  fu n ction  fo r  

good s ,  Pg (s  = i , j )  i s  th e  p r ice  o f  good s ,  q  ̂ i s  the quantity  

of the i t h  productive s e r v ic e  held in  i n i t i a l  endowments, ô  ̂

are the q u a n t i t ie s  of th e se  se r v ic e s  demanded ( i f  n ega tive)  or

1 / The con d ition  for  commodity m need not be sp e c if ie d  as i t  
i s  an id e n t i ty .
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supplied  ( i f  p o s i t iv e )  and d. rep resen ts  the demand fo r  

consumer good

Together with the budget con stra in t  t h i s  g iv e s  m + n 

equations in  m + n unknowns, Oĵ , dj and d^. These unknowns 

are expressed as fu n ct io n s  of p r ic e s ,  thus y ie ld in g  the con

sumer’ s supply and demand fu n c t io n s .

Oĵ  f  ̂  (Pjl̂ , Pj ) 1 = 1 , . . .  n.  j — 1, . . . m — 1

. (P i '  Pj)

(P i'  Pj)
L ett in g  0̂  ̂ = 2T0j_, Dj = Zdj , D  ̂ = Zd^, through aggregation  

v ia  = Zf^ (t  = i ,  3 , m) we have two s e t s  of equations which 

w i l l  be s a t i s f i e d  in  equilibrium .

= F (Pj ,̂ P j) i = 1 , * * , n .  3 = 1 ,  #* , m — 1 (1)

and

D j = F j  ( p ^ , P j )  i  = 1 , . . n .  3 ~ 1 >  •• , m — 1 ( 2)

Pm = (Pl '  Pj)
System 1 c o n s is t s  of n equations and system 2 of m equations.

There are two other s e t s  of equations that must be s a t i s f i e d  

in  equilibrium . The supply and demand fo r  each productive  

se r v ic e  must be equal and the  p r ic e s  of consumer goods must 

equal t h e ir  c o s t s  o f  production.

? ^ i j  ^3 ^im ^m ^ ^ i i  = 1 , . . , n. (3)
3

3 = 1 ,  •• , m — 1

P i -  Pj
r  .  ( ^ )
^^im P i -  1

System (3) c o n s is t s  o f  n equations and system (4)of m equations.

1 / This i s  e s s e n t i a l l y  Walras' own n o ta t io n  although the use 
of su b scr ip ts  i s  d i f f e r e n t .



Systems ( 1 ) ,  ( 2 ) ,  (3)  and (4) t o t a l  to  2m + 2n equations.

But they do not form a fu n c t io n a l ly  independent s e t .  One may

be derived from the others i f  each agent obeys a budget

c o n s tr a in t .^ /  Walras’ procedure i s  then to  assume that there

are 2m + 2n -  1 independent equations and, s in ce  th ese  are

ex a c t ly  equal in  number to  the number of unknowns, to  deduce

th a t  the unlcnowns can be determined and equilibrium  e x i s t s .

Walras’ theory of c a p ita l  and p r o f it  c o n s is t s  o f  a simple

ex ten sion  of t h i s  system to  include trad ing  in  productive  
2/re so u r c e s .  ' Again, the  p r in c ip le  on which the model i s  con

stru cted  i s  th e  e q u a lity  between th e  number of equations and 

number of unknowns. The fo llo w in g  con d ition s  are assumed.

1. There are h types  o f  c a p ita l  goods and the production  

c o e f f i c i e n t s  fo r  th ese  goods, are f ix e d .

2. Consumers are now allowed to  make in tertem poral ch o ices  or, 

. in  Walras’ terms, are allowed to  sa v e .^ /  Saving i s

in tegra ted  in to  u t i l i t y  m aximisation. This i s  accomplished 

by introducing a new commodity c a l le d  ’perpetual net

1 / See, fo r  example, Howard (1979), pp. 35-36 and 
Walras (1874), pÀ 241 .

2 /  'In  the preceding pages we have determined th e  p r ic es  of the  
various types  of income, but we have not yet determined the  
p r ic e s  of c a p i t a l  goods y ie ld in g  th ese  incomes in  the form 
of uses and s e r v ic e s .  The determ ination of the p r ic es  of 
c a p i t a l  goods i s  the th ird  major problem of the  mathematical 
theory of s o c i a l  w e a l t h . ’ Walras (1874), p. 267.

3 /  There are c e r ta in  minor problems a sso c ia ted  w ith  Walras’ 
treatment o f  savings which are ignored h ere . See 
Montgomery (1971), pp. 282-283.
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income’ , e ,  which i s  a composite good made up o f  a claim  

t o  one unit of numeraire in  each fu ture  p e r io d .^ /  The 

savings of a consumer c o n s is t  of demand for  e , d^, and the  

consumer’ s i n i t i a l  endowments now include e , The p r ice  of e,

2/
p^, i s  the r e c ip r o c a l  o f  the p r o f i t  r a te ,  i . e .  p^ = ^ /r .

As we w i l l  s e e ,  d^ rep resen ts  th e  demand fo r  c a p i t a l  goods. 

U t i l i t y  maximisation by a consumer now includes ch o ices  

over commodity e and i t s  p r ic e ,  p^, becomes an argument in  the 

equations of systems (1) and (2 ) .  U t i l i t y  maximisation, th ere

fo r e ,  y ie ld s  a new demand fu n ction  fo r  each consumer and these  

are aggregated to  provide an equation represen tin g  th e  t o t a l  

demand fo r  e .

Dg = Fe (p^, p . ,  Pg) i  = 1, , n . j = 1, . . .  m -  1 (5)

In equilibrium  the fo llo w in g  th ree  co n d it io n s  must a lso

h o ld .

The c o s ts  of production of new c a p i t a l  goods must equal th e ir  

p r ic e s ,  

n
(Z Pj_ “  Pjj; k  = 1 , , . , h  ( 6 )

The p r ic e s  o f  new c a p i t a l  goods must equal the c a p ita l i s e d  net

incomes r e s u l t in g  from the  flow of productive se r v ic e s  

provided by the  c a p i t a l  goods.

Pĵ  i s  the  p r ic e  of th e  productive resource generated by the

1 /  This u t i l i t y  theory o f  savings was introduced only in  the  
fourth  e d it io n  o f  the  Elements (1900). P rev iously  Walras 
simply assumed a g iven  savings fu n c t io n . See J a f fe  (1942), 
p . 43.

2 /  Consumers ’ save t h e ir  income in  th e  p h y s ica l  form o f  c a p ita l  
goods . . .  ^Jhiclj . . .  are len t  to  . . .  £)roducerj0 . . .  through 
c a p i ta l  se rv ice  m ark ets .’ Morishima (1977), p. 73.
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c a p i t a l  good k w hile  and are d ep rec ia t io n  and insurance  

c o e f f i c i e n t s  which are assumed to  be exogenous. The u n its  o f  

measurement of  the c a p i t a l  goods and o f  t h e ir  se r v ic e s  are  

chosen in  such a way that one unit of a c a p i t a l  good y ie ld s  a 

flow o f  one unit o f  se r v ic e  in  each time p eriod .

Aggregate savings must equal aggregate investment

De Pe = Pk (8)

Systems ( 5) ,  ( 6 ) ,  (7) and (8) provide 2h + 2 new equations.  

These are equal in  number to  the new unknowns: h p r ices  of new 

c a p i ta l  goods, h q u a n t i t ie s  of new c a p i t a l  goods traded, the  

ra te  of  p r o f i t  which i s  equal to  V pq the  magnitude of  

savings D^. On Walras' c r i t e r io n ,  then , equilibrium  e x i s t s  and 

a l l  endogenous v a r ia b le s ,  includ ing  the  r a te  of p r o f i t ,  are 

determ ined.

Walras sometimes wrote as  i f  the r a te  of p r o f i t  was d e ter 

mined by savin gs and investment.**/ 'New c a p i t a l  goods are 

exchanged ag a in st  the  excess of income over consumption; and 

th e  con d ition  of eq u a lity  between the v a lu e  of new c a p i t a l  goods 

and the  va lue  of the  excess  g iv e s  us the  equation required fo r  

the determ ination of the ra te  of  net income . . . '  ^/ But we 

should in te rp re t  t h i s  a s .a  convenient, a lb e i t  m islead in g ,  

summary of the theory . As a general equilibrium  t h e o r is t  he 

would have to  maintain that a l l  endogenous v a r ia b le s  are  

determined sim ultaneously  and a l l  equations are required in  

t h i s  determ ination.

1/ T his, of course, i s  what Keynes (1936) took to  be the  
' c l a s s i c a l '  theory of in t e r e s t .

2 /  Walras (1874),  p.  269. See a l s o  pp. 42 and 46.
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Also the elements of Walras* theory o f  c a p ita l  and p r o f it  

are not d is t in g u ish ed  w ith  regard to  t h e ir  time re fere n c e .

This in d ica te s  that they  r e la t e  to  th e  same period and the  

equilibrium  i s  fo r  a s in g le  period on ly . Walras was, in  f a c t ,  

e x p l i c i t  on t h i s  m atter. * . . .  Equilibrium . . .  w i l l  be e s ta b l is h 

ed e f f e c t iv e ly  by the r e c ip r o c a l  exchange between savings t o  be 

accumulated and new c a p i t a l  goods to  be supplied  w ith in  a given  

period of tim e, during which no change in  the  data i s  a llow ed * .**/ 

Thus, in  the period considered , the  endogenous v a r ia b le s  are  

determined by the exogenous components which include consumers* 

i n i t i a l  endowments. But when the economy enters a new period  

th e se  endowments w i l l  change, i f  net investment has occurred. 

Consequently the equilibrium  s ta te  w i l l  change. Continuing in  

such a manner, we have a s e r ie s  o f  e q u i l ib r ia  and, according to  

Walras, we are in  a p o s i t io n  * to  pass from the s t a t i c  to  the  

dynamic point of v iew .

In order to  make t h i s  t r a n s i t io n  we need only suppose the

data of the problem . . .  to  vary as a fu n ctio n  of t im e . The

f ix ed  equilibrium  w i l l  then be transformed in to  v a r ia b le  or

moving equilibrium  which r e - e s t a b l i s h e s  i t s e l f  au tom atica lly
? /as soon as i t  has been d isturbed.*  '

This completes the o u t l in e  of W-a Iras * theory of general  

equilibrium , c a p i t a l  and p r o f i t .  In the next se c t io n  cer ta in  

l im it a t io n s  of Walras* theory of p r o f i t  are considered , 

to g eth er  with more recent developments which circumvent these  

l im it a t io n s .  In s e c t io n  (v) important d e fe c t s  of Walras* 

theory of general equilibrium  as a whole are d ea lt  w ith . I t  i s  

a ls o  shown how th e se  have been overcome in  Debreu*s a n a ly s is .

1 / Walras (1874), pp. 282 -  283. 
2 /  Walras (1874), p. 318.
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( iv )  L im ita tion s o f  Walras* Theory of C ap ita l and P ro f it

There are a number of important l im it a t io n s  inherent in  

Walras* theory of c a p i t a l  and p r o f i t .

F i r s t ly ,  equations (4) and (6) conta in  no ra te  of p r o f i t .  

This e i th e r  im p lies  that a l l  inputs r e c e iv e  payment at  the  

end of the period or that production i s  instantaneous.**/
2 /Walras chooses the second a l t e r n a t iv e .  ' As Morishima n o tes ,

3 /t h i s  i s  a * d r a s t ic  s im p l i f ic a t io n * .  ' Moreover, i t  im p lies  

th at the time period to  which the whole model r e la t e s  i s  an 

in s ta n t  in  tim e, because new c a p i t a l  goods are assumed not to
4 /become a v a i la b le  as inputs  u n t i l  the fo llo w in g  p eriod . ' This

in  turn im p lies  th at  the ra te  of p r o f i t  determined by the model

i s  an instantaneous r a t e .  As such, i t  should form part of the

c o s t s  of production .

Secondly, equations (7) u t i l i s e  d ep rec ia t io n  c o e f f i c i e n t s

which are assumed to  be exogenously s p e c i f ie d .  This i s  only
5 /appropriate to  s p e c ia l  types of  c a p i t a l  goods. ' T y p ic a lly ,  

d ep rec ia t io n  charges w i l l  be a fu n ction  of the r a te  o f  p r o f it  

and should, th e r e fo r e ,  be considered as endogenous v a r ia b le s .

As noted in  chapter 1 1 ,^ /  t h i s  req u ires  that c a p ita l  goods be 

d ea lt  with in  terms o f  a jo in t  production framework. This i s  

t o t a l l y  absent from Walras*work.

1 / W ickse ll ( 1 901 ) ,  p . 171.
2 /  Walras (1874) ,  p.  242.
3 /  Morishima (1977) ,  p.  195.
4 /  Walras (1874) ,  p.  283.
5/  Morishima (1977) ,  pp. 196-198. 
6 / S ection  ( i v ) .



T hird ly , equations (7) a lso  in d ic a te  that the current or 

spot p r ic e s  of  productive s e r v ic e s  form the b a s is  for  the pro

duction  of c a p i t a l  goods. Hovjever, as th e  stocks of  c a p it a l  

goods change, so too w i l l  th e  equilibrium  and, th ere fo re ,  

p o ss ib ly ,  th e se  spot p r ic e s .  Walras should, th e re fo re , have 

allowed fo r  expected c a p i t a l  gains and lo s s e s  in  equations (7) .^^ 

He did not do so and thereby implied that agents* exp ecta tion s

were s t a t i c  and held with c e r ta in ty ,  i . e .  that current p r ices
2 /were co n f id e n t ly  expected to  ru le  in  a l l  fu ture p eriods. ' This

im p lies  that agents do not learn  by t h e ir  m istakes but continue

to  act in  ways that produce the same m istakes. Although t h i s

does not contrad ict the assumed r a t io n a l i t y  of agents i t  i s

unreasonable behaviour. Moreover, u n less  expectations are

r e a l i s e d ,  the ra te  of p r o f i t  determined by Walras* model i s

only an expected ra te  o f  p r o f i t  and not th e  ra te  which w i l l

a c tu a l ly  p r e v a i l .  To determine the la t t e r  the temporary

e q u il ib r ia  of subsequent periods would have to  be s p e c i f ie d .

Fourthly, i t  i s  assumed that th e  demand fo r  c a p ita l  goods

a r i s e s  from intertem poral u t i l i t y  maximisation by consumers.

This im plies that in tertem poral p referen ces e x i s t .  But, i f

p references concerning commodities at d if f e r e n t  tim es are

known, then the demands for  the  commodities which d ir e c t ly

s a t i s f y  wants can bo s p e c i f i e d .  Why then are the  markets in

Walras* model l im ited  to  spot markets, to  markets fo r  currently

a v a ila b le  commodities? Why i s  th ere  no in tertem poral trading
? /

o f  commodities through the medium of future markets?

These are important l im ita t io n s  and they have a l l  been 

overcome by subsequent developments in  gen era l equilibrium

1/ Montgomery (1971) ,  p.  280.
2 /  W icksell (1901) ,  pp. 226-227. .
3 /  We return to  t h i s  point below, pp. 245-246.



t h e o r y :  most  n o t a b l y  i n  t h e  t h e o r y  o f  d a t e d  c o m m o d i t i e s ,  a s
1 / ? /d e v e l o p e d  by D eb reu .  '  '  Time i s  d i v i d e d  i n t o  a  f i n i t e  number

o f  p e r i o d s  o r  d a t e s . C o m m o d i t i e s  a r e  d i s t i n g u i s h e d  by  t h e i r

r e l e v a n t  p h y s i c a l  c h a r a c t e r i s t i c s  and by t h e i r  d a t e  o f  
4 /a v a i l a b i l i t y .  '  T h u s ,  f o r  exam ple ,  a n  o r a n g e  a t  d a t e  t  i s  

c o n s i d e r e d  t o  be a  d i f f e r e n t  commodity f rom  a n  o r a n g e  a t  d a t e  

t  + 1 . I t  i s  assum ed t h a t  a g e n t s  make c o n s u m p t io n  and p r o d u c t i o n  

p l a n s  i n v o l v i n g  a l l  c o m m o d i t i e s  and  a l l  d a t e s .  The d e f i n i t i o n s  

o f  c o n su m p t io n  s e t s ,  p r o d u c t i o n  s e t s ,  p r e f e r e n c e s ,  i n i t i a l  

endowments and b u d g e t  c o n s t r a i n t s  a r e  s p e c i f i e d  a c c o r d i n g l y .  

Demands and s u p p l i e s  a r e  t h e r e b y  d e f i n e d  f o r  a l l  co m m o d i t ie s  

a t  a l l  d a t e s .  S i n c e  e q u i l i b r i u m  r e q u i r e s  t h e  c l e a r i n g  o f  a l l  

m a r k e t s ,  e ach  commodity i s  p r i c e d  i n  e q u i l i b r i u m .

I ' ia rke ts  i n v o l v i n g  goods  w i t h  a  d a t e  i n  t h e  f u t u r e  a r e  

c a l l e d  * f u t u r e s *  o r  * fo rw ard *  m a r k e t s ,  t o  d i s t i n g u i s h  them 

from  m a r k e t s  f o r  c u r r e n t l y  a v a i l a b l e  g o o d s ,  c a l l e d  * s p o t  * m a r k e t s .  

However, s i n c e  t h e  d e f i n i t i o n  o f  e q u i l i b r i u m  a l s o  i n v o l v e s  t h e

1 /  D ebreu  ( 1 9 5 9 ) .
2 /  T h e re  have  b e e n  two m a jo r  s t r a n d s  i n  t h e  d ev e lo p m e n t  o f  n e o 

c l a s s i c a l  g e n e r a l  e q u i l i b r i u m  t h e o r y  s i n c e  W a l r a s .  B o th  s te m  
f rom  H ic k s  ( 1 9 3 9 ) .  The f i r s t  h a s  b e e n  c o n c e r n e d  t o  r e f i n e  
t h e  model  o f  t e m p o r a r y  e q u i l i b r i u m .  The second  i s  t h e  d e v e l 
opment o f  m odels  i n v o l v i n g  a  f u l l  complement  o f  f u t u r e s  
m a r k e t s .  I t  i s  t h i s  seco n d  s t r a n d  w h ic h  i s  c o n s i d e r e d  i n  
t h i s  c h a p t e r ,  a s  i t  i s  most  r e l e v a n t  t o  t h e  t o p i c  o f  t h i s  
t h e s i s .  F o r  a  * m o d e r n i s a t i o n *  o f  W alras*  own t e m p o r a r y  e q u i 
l i b r i u m  t h e o r y  s e e  D ie w e r t  (1977)  and  K o r i s h im a  ( 1 9 7 7 ) .

3 /  D ebreu  ( 1 9 5 9 ) ,  p .  29 .
4 /  D ebreu  a l s o  d i s t i n g u i s h e s  c o m m o d i t ie s  by t h e i r  l o c a t i o n a l  an d  

* s t a t e  o f  t h e  world* c h a r a c t e r i s t i c s .  However ,  we l e a v e  a s i d e  
t h e s e  c o m p l i c a t i o n s  a s  t h e y  a r e  o f  l i m i t e d  r e l e v a n c e  t o  t h e  
t h e o r y  o f  p r o f i t .

5/  See Howard (1979),  p. 51.
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simultaneous c le a r in g  of a l l  markets, t h i s  means that a l l  tra n s

a c t io n s  must occur at the p resen t. In other words agen ts trade  

in  a l l  commodities at one in sta n t  in  t im e . They make ch o ices  

not only regarding goods in  the  f i r s t  period but a lso  goods in  

a l l  fu ture  p er iod s. Since i t  has been assumed that agents  

have choice  s e t s  and preferen ces defined over a l l  commodities, 

there  i s  no d i f f i c u l t y  here from a l o g i c a l  point of  view.^^

The p r ic e s  of future commodities would be in terp reted  as  

’p resen t-va lu e  p r ic e s * .  For example, the p r ice  of  oranges in  

period 6 would be the amount agents had to  pay now (the d e c is io n  

in s t a n t ) ,  fo r  th e  d e liv e r y  of one orange f i v e  periods hence. 

Transactions in v o lv in g  the exchange of commodities at d i f f e r e n t  

d ates  are 'borrowing* and 'lending* tr a n s a c t io n s .  Lending 

means supplying commodities at some date in  exchange fo r  commo

d i t i e s  at some la t e r  d ate . Borrowing in v o lv es  th e  converse: 

supplying commodities a t ,  say , date t  in  exchange for commodities 

at date t  -  1.

An economy which we have ju s t  described  i s  u su a lly  c a l le d  

in t  ertemu o r a l , and l ik e w ise  an equilibrium  i t  p o sse sse s  i s  

c a l le d  an 'in tertem p ora l eq u ilib r iu m '. However, t h i s  term i s  

somewhat m isleading in  that th ere  i s  no sequence of trading  

through t im e . Any equilibrium  that e x i s t s  does so at an in stan t  

of time in  the f i r s t  period . This makes c lea r  the  ex ante  

nature of eq u ilib r iu m . Equilibrium i s  one of p lan s , o f  planned 

demands and planned su p p lie s .

1 / Market economics are not ch aracter ised  by a f u l l  complement 
of forward markets. However, i f  i t  i s  assumed that agents  
obey t h e ir  budget c o n s tr a in ts ,  that agents know t h e ir  choice  
s e t s ,  that preferen ces are complete and that there are no 
tra n sa c t io n s  c o s t s ,  then i t  fo l lo w s  that demands and su p p lie s  
fo r  commodities w ith d e liv e ry  dates in  th e  future w i l l  e x i s t .  
These assumptions are pervasive throughout n e o c la s s ic a l  theory  
and i t  fo l lo w s  that in  such circum stances i t  i s  the absence
of fu tu res  markets from models which i s  questionab le  and 
not t h e ir  e x is te n c e .
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This co n ce p tu a lisa t io n  overcomes th e  l im ita t io n s  of  

Walras' own form ulation. Equations (4) and (6) would 

s t i l l  hold f o r  t h o s e  goods that were produced in  non

n egative  q u a n t it ie s  in  any p e r i o d . B u t ,  s in ce  in  the in te r 

temporal model p r ic es  are present value p r ic e s ,  i t  i s  not 

implied that p r o f i t s  are absent from c o s t s  o f  production or 

that the production period i s  in stan taneou s . The proper t r e a t 

ment of c a p ita l  goods in  terms o f  jo in t  production p rocesses  

f i t s  n a tu ra lly  in to  t h i s  theory . Each commodity i s  sp e c if ie d  

by p h ysica l c h a r a c te r is t ic s  and date of a v a i l a b i l i t y ,  so that 

correct d ep rec ia tion  charges w i l l  au tom atica lly  be m anifest in  

th e  d if fe r e n t  p r ic e s .  Since th ere  i s  a f u l l  complement of  

forward markets there i s  simply no r o le  fo r  p r ice  expectation s  

or fo r  the commodity e .  Rates of p r o f i t  which are determined 

by the theory are , th e r e fo r e ,  not simply a n t ic ip a te d  r a te s  of  

p r o f i t ,  but r a te s  which w i l l  be r e a l i s e d  providing the  

equilibrium  i s  a t ta in e d .

(v) D efects  o f  Walras' Theory of General Equilibrium
2 /As we have seen , ' Walras s ta ted  the e x is te n c e  problem 

in  terms of an eq u a lity  between th e  number of equations and 

unknowns. I t  was b e liev ed  that such an eq u a lity  would ensujre 

th a t  the unknowns could be determined so that equilibrium  

could be shown to  e x i s t .  It js now known that t h i s  procedure i s  

mathematically in v a lid  and, moreover, i s  o f  l im ited  relevance  

to  the problem of proving the ex is te n c e  of  economic equilibrium .

l/E quations (4) and (6) would n ot, however, form part of the 
s p e c i f i c a t io n  of equilibrium  con d itions  in  the Debreu model. 
See sec t io n  (v) below and Morishima (1977) ,  pp. 86-89.

2 /S ec t ion  ( i i i ) .
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The e q u a lity  between the number of equations and unknowns 

i s  n e ith e r  a necessary or a s u f f ic ie n t  con d ition  fo r  the  e x i s t 

ence of a so lu t io n  to  such eq u ation s;^ / and, even i f  mathemat

i c a l  r e s t r i c t io n s  are placed upon the  equations to  ensure that  

at le a s t  one so lu t io n  e x i s t s ,  t h i s  i s  of s l ig h t  economic 

importance. A proof that economic equilibrium  e x i s t s  requ ires  

that the so lu t io n  v a lu es  o f  the unknowns are econom ically  

f e a s i b l e .  I t  must, th e r e fo r e ,  ru le  out th e  p o s s i b i l i t y  of 

n eg a tiv e  q u a n t i t ie s  occurring . Furthermore, even i f  t h i s  

problem does not a r i s e  in  an equation se t  that rep resen ts  an 

economic model, i t  does not overcome th e  fa c t  that any such 

model i s  of l im ited  economic s ig n i f ic a n c e  to  genera l economic 

equ ilibrium . Equations are not the appropriate mathematical 

r e la t io n s  to  represent an equilibrium . There are c e r ta in  

commodities fo r  which the  supply p erp etu a lly  o u ts tr ip s  the  

demand although no economic a g e n ts ’ p lans need remain unful

f i l l e d .  This would be the  case i f  the  p r ice  of such commodities 

equalled  zero and agents could f r e e ly  d isp ose  of su rp lu ses .  

Walras’ procedure assîm es at th e  o u tse t  th a t  a l l  commodities 

are scarce . I t  thereby assumes that th e  endogenous v a r ia b le s  

l i e  w ith in  a c e r ta in  range of v a lu e s .  This i s  m ethodolog ica lly  

inadm issable . I t  i s  only exogenous data that can be so 

co n stra in ed .

This in d ic a te s  another d e fec t  in  W alras’ procedure.

Walras normalised p r ic e s  by s e t t in g  the p r ice  of one commodity 

equal to  u n ity . Such a commodity i s  c a l le d  a numeraire and i t  

was b e lie v ed  th a t  t h i s  procedure was innocuous owing to  a g e n ts ’

1 / See Dorfman, Samuelson and Solow (1958) ,  chapter 13, 
Stackleberg (1953) and Arrow (1968) and (1974) .
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ch o ices  being homogeneous o f  degree zero in  a b so lu te  p r ic e s .  

However, t h i s  i s  not tr u e .  I t  may be that the equilibrium  

req u ires  the commodity picked as numeraire to  be a fr e e  good.

In t h i s  case the p r ic e s  of a l l  other commodities would become 

undefined.

A l l  of these  l im it a t io n s  to  W alras’ theory of gen era l

equilibrium  were overcome in  subsequent developments. During

the n ineteen  t h i r t i e s  m athem atically correct  procedures were
2 /adopted to  prove e x is te n c e ;  ' and, s in c e  th e  n ineteen  f i f t i e s ,  

a large number of ex is te n ce  proofs have been developed on a 

mathem atically sound b a s i s .

These proofs have a lso  taken in to  account the fa c t  that  

s o lu t io n s  to a se t  o f  mathematical r e la t io n s  are o f  no s ig n i 

f ic a n c e  unless the so lu t io n s  represent meaningful economic 

a c t i v i t y .  This has been achieved by ensuring th at  the  assump

t io n s  on which e x is te n c e  has been proved do not allow negative  

q u a n t i t ie s  in to  a so lu t io n  set.^ ^

Furthermore, and again  beginning in  the  n ineteen  t h i r t i e s ,  

the d e f in i t io n  of equilibrium  has been changed to  allow fo r  the  

p o s s i b i l i t y  of fr e e  goods which are not known to  be fre e

1/  Howard (1979) ,  p.  34.
2 /  By Wald (1936) and Heumann (1937) .  See Arrow (1968) and (1974) .
3 /  The Brouwer and Kakutani f ix ed  point theorems have become 

the standard mathematical t o o l s  fo r  proving th ese  ex is ten ce  
theorems. Debreu (1959) u t i l i s e s  the Kakutani theorem. Apart 
from Debreu (1959) ,  ex is te n c e  proofs have a ls o  been provided 
by Arrow and Debreu (1954) ,  Gale (1955) ,  McKenzie (1959) ,
Debreu (1962) and Arrow and Hahn ( l 9 7 l ) .

4 /  The sim plest way that  t h i s  can be achieved i s  by assuming 
at the outset n o n -n e g a tiv ity  c o n s tr a in ts  on q u a n t i t ie s .
See, f o r  example, Dorfman, Samuelson and Solow (1958) ,  
chapter 13. However, t h i s  i s  only one way in  which so lu t io n s  
can be guaranteed to  be econom ically meaningful. I t  i s  not 
a procedure adopted by Debreu (1959) ,  fo r  example.
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a p r io r i .^ /  T&is has been accomplished by s ta t in g  the d e f in i t io n  

of equilibrium  in  terms of weak i n e q u a l i t i e s .  Rather than  

req u ir in g  supply to  e x a c t ly  equal demand on each market, the  

weaker con d ition  of no excess  demand has been u t i l i s e d .  In 

other words th e  equilibrium  con d ition  becomes 0, fo r  a l l  i ,  

where Eĵ  rep resen ts  the excess  demand f o r  commodity i . ^ /  Coupled 

w ith  t h i s  has been the adoption of more appropriate norm alisat

ion  procedures. For example, provided th ere  are assumptions 

which ensure that at l e a s t  one p r ice  i s  p o s i t iv e  and none are  

n eg a t iv e , the  norm alisation  con d ition  Zp< = 1 overcomes the  

d i f f i c u l t y  s ta te d  e a r l i e r .  '

The developments in  general equilibrium  theory s in ce  

Walras have a ls o  been ch aracter ised  by a search fo r  g e n e r a l i ty .

A measure of t h i s  progress can be made by comparing Debreu*s 

assumptions w ith  those  o f  Walras. Walras * form ulation made a 

number of r e s t r i c t i v e  assumptions which Debreu shows to  be 

redundant to  a proof of ex istence^  Walras assumed th at con

sumer demands and su p p lie s  were derived from card ina l and 

a d d it iv e  u t i l i t y  fu n c t io n s ,  that th ese  demands and su p p lie s  

were s in g le -v a lu ed  fu n c t io n s  and th a t  return s to  s c a le  in  

technology were co n sta n t .  Debreu, by co n tra s t ,  uses much 

weaker assumptions in  h is  proof of e x is te n c e .  Consumer pre

feren ces  are only required t o  be complete, t r a n s i t i v e .

1 / See S ch les in ger  (1933)  and Arrow (1968)  and ( 1 9 7 4 ) .
2 /  See Howard ( 1 9 7 9 ) ,  p p .  37 and 4 4 ,  f o r  t h e  r o l e  w h ich  t h i s  

c o n d i t i o n  p l a y s  i n  Debreu* s p r o o f  o f  e x i s t e n c e .  See. aUo p. 2.15,
3 /  T h i s  i s  D eb reu * s  p r o c e d u r e .  He a s su m e s  f r e e  d i s p o s a l ,  non

r e v e r s i b i l i t y  i n  p r o d u c t i o n  and n o n - s a t i a t i o n  in  c o n s u m p t io n ,  
w h ich  e n s u r e s  t h a t  a t  l e a s t  one p r i c e  i s  p o s i t i v e  and none 
a r e  n e g a t i v e  i n  e q u i l i b r i u m .  See Howard ( 1 9 7 9 ) ,  p p .  3 6 - 4 6 .
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r e f l e x iv e ,  continuous and c o n v e x . T h e s e  assumptions, and

those  covering producers, do not imply th at  agents ch o ices  are

sin g le -v a lu ed  fu n ctio n s  of  p r ic es  although they do not pre-
2 /elude them from being such. ' The assumptions on technology  

are such as to  ru le  out in creasin g  returns to  s c a le ,  but do not 

imply constant returns to  s c a l e . A  proof based upon th ese  

more gen era l assumptions i s  a great advance t h e o r e t i c a l ly .  

Economists lack d e ta i le d  information about the c h a r a c te r is t ic s  

of consumers' t a s t e s  and te c h n o lo g ic a l  r e la t io n s h ip s .  Consequ

e n t ly  i t  i s  a r e a l  boon to  have a theory which holds under 

r e l a t i v e l y  weak assum ptions.

The conclusions o f  the  ex is te n c e  a n a ly s is  carr ied  out by 

modern general equilibrium  t h e o r i s t s  can be b r ie f ly  summarised 

as fo l lo w s .  There are th ree  con d ition s  which must be met.

Agents' choices must e x i s t .  These ch o ices  must vary continuously  

with p r ic es  and the v a lu e  of th ese  ch o ices  must always sum to  

zero in  a ggrega te .^ /

The f i r s t  requirement i s  an obvious one s in c e  Walrasian 

general equilibrium  theory i s  a theory o f  supply and demand. 

However, there i s  no requirement that ch o ices  have to  be unique 

fo r  a g iven  p r ice  v e c to r .  The second requirement can be 

i l lu s t r a t e d  with a simple example. Consider th e  production set  

in  f ig u re  1.

1 /  See Debreu (1959) ,  chapters 3 ,4  and 5, and Howard (1979) ,  
pp. 29, 36-46.

2 /  See Howard (1979) ,  pp. 46-47.
3 /  See Howard (1979) ,  pp. 44-45.
4 /  Sym bolically t h i s  co n d it io n  req u ires  I p .  E. = 0  and i s  usually  

c a l le d  'Walras* Law*. i
5 /  Debreu meets t h i s  requirement by assuming that the

maximising behaviour of agents i s  constrained by c losed  
choice s e t s .  See Howard (1979) ,  pp. 38-46.
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At a ^Vp2 grea ter  than that in d icated  in  the f ig u r e ,  the  

profit-m axim ising  output would be zero and when r e la t iv e  p r ices  

passed through the c r i t i c a l  l e v e l  there would be a sudden 

discontinuous in crease  in  th e  demand fo r  commodity 1 and the  

supply o f  commodity 2. There i s ,  th e r e fo r e ,  a gap * in  which an 

in e q u a lity  between supply and demand can be f i t t e d . '

The th ird  requirement i s  stra igh tforw ard . Without i t

there  would be the p o s s i b i l i t y  of a p o s i t iv e  value of excess

demand or excess  supply at any p r ice  s e t .  This would obviously

con trad ict the  con d ition  o f  equilibrium  which requ ires
&

o for  a l l  i  with = o Lf < o.

These are the con d ition s  required to ensure that an 

equilibrium  e x i s t s .  Whether they are regarded as 'reasonable*  

or 'unreasonable' depends on the t h e o r e t ic a l  s tru ctu re  which 

governs our perception  o f  the world. As fa r  as modern general

1 /  Arrow and Hahn (1971) ,  p.  169.
2 /  Debreu ensures co n t in u ity  by assuming commodities are

p e r fe c t ly  d i v i s i b l e ,  that consumption s e t s  are bounded, that
preferences are continuous and choice s e t s  are convex.
See Howard (1979) ,  pp. 38-46.

3 /  Debreu ensures t h i s  by assuming maximisation subject to  
budget c o n s tr a in ts ,  n o n -s a t ia t io n  in  consumption and the 
p o s s i b i l i t y  of zero production l e v e l s .  See Howard (1979) ,  
pp. 38-46.
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equilibrium  t h e o r i s t s  are concerned, they  see the  most un

reasonable assumptions to  be those underlying c o n t in u ity .

( v i )  Comparative S ta t ic s

Walras* comparative s t a t i c  a n a ly s is  was r e la t i v e l y
2 /sparse . ’ Moreover, he sometimes sta ted  p ro p o s it io n s  without 

proper a n a ly s is  of the complex is su e s  in vo lved . ' Modern 

Walrasians have repaired  t h i s  d efect  and in  doing so have 

concluded that the  p o s tu la te s  of Walrasian theory 'are too  

weak to  allow  much h e a d w a y * * . . .  The kind o f  parameter 

changes fo r  which p red ic tio n s  become p o ss ib le  are p retty  

l im it e d * .^ /  * . . .  The inform ation provided by th e  foundations  

o f  the models, p r o f i t  and u t i l i t y  maximisation, are in s u f f ic i e n t  

to  g ive  us d e f in i t e  answers . . . *^^ However, the * . . .  negative  

le s so n  i s  . . .  u s e fu l ,  fo r  i t  p o in ts  to  the dangers of  p a r t ia l  

a n a ly s is ,  in  which i t  i s  o ften  p o ss ib le  to  get q u ite  d e f in i t e
7 /p red ic t io n s  of  the  consequences of a g iven  parameter change.' ' 

In the fo llo w in g  chapter an important example o f  th e se  general  

p r in c ip le s  i s  g iven  in  r e la t io n  to  a Sraffa-based  c r i t iq u e  of  

Walrasian theory .

1/  See, fo r  example. Arrow (1968) ,  pp. 382-383.
2 /  See Hicks (1939) ,  pp. 2 and 60 and Morishima (1977) ,  pp. 7 

and 97-99 .
3 /  See Collard (1973) .
4 /  Arrow and Hahn (1971) ,  p.  v i i i .
5/  Arrow and Hahn (1971) ,  p.  245.
6 /  Arrow and Hahn (1971) ,  p.  261.
7 /  Arrow and Hahn (1971) ,  p.  262. See a ls o  B l i s s  (1975) ,

pp.  33,  85.
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( v i i )  The D is tr ib u t io n a l  P ro p ertie s  o f  a Debreuvian 

Intertem poral Equilibrium of Supply and Demand

In s e c t io n  ( i i i ) ,  Walras* theory of gen era l equilibrium  

and p r o f i t  was d ea lt  w ith , and in  s e c t io n s  ( i v )  and (v) the  

improvements which have been made subsequently were o u tlin e d .  

These have important im p lica t io n s  for  the theory o f  p r o f i t  

beyond those  matters considered in  se c t io n  ( i v ) . Here th ese  

im p lica t io n s  are s p e lt  out by analysing  the d is t r ib u t io n a l  

p r o p e r t ie s  of an in tertem poral equilibrium .

1 Causal structure

There i s  a c lea r  c o n t in u ity  with Walras * work as regards  

th e  cau sa l structure  of  modern general equilibrium  th eory .

The c l a s s i f i c a t i o n  o f  elements in to  exogenous and endogenous 

remains th e  same. The commodities a v a i la b le ,  consumer 

p referen ces , technology and i n i t i a l  endowments, together  with  

maximising behaviour, determine the endogenous v a r ia b le s ,  p r ices  

and q u a n t i t ie s  traded. There i s  a good reason behind t h i s  

s t a b i l i t y  of cau sa l s tr u c tu r e .  * . . .  In the  genera l equilibrium  

a n a ly s is  o f  . . .  Walras, the  content of the h i s t o r i c a l  d i s c ip 

l in e  of t h e o r e t ic a l  economics i s  p r a c t ic a l ly  exhausted. The 

th in g s  which are taken as data fo r  that system happen t o  be 

matters which economists have t r a d i t io n a l ly  chosen not to  

consider as w ith in  t h e ir  p r o v in c e ' .^ /

2 Marginal products

The development of n e o c la s s ic a l  economics i s  frequ en tly  

referred  to  as the 'm arg in a list  revolution* because o f  the  

emphasis placed upon the con stru ction  of theory by means of 

marginal con cepts . Walras* gen era l equilibrium  theory i s

1/  Samuelson (1947) ,  p. 8.
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r ig h t ly  considered a part of  t h i s  re v o lu tio n .^ '  But t h i s  

asp ect does not c h a r a c te r is e  Debreu*s th eory . Marginal concepts  

are not required in  i t s  form ulation . However, th ese  concepts  

may be u t i l i s e d  to  exp la in  the p ro p ert ie s  of an intertem poral  

equilibrium  and i t  i s  u se fu l  to  do so .

In equilibrium  agents cannot improve upon t h e ir  ch o ic es .

For any producer t h i s  means no f e a s ib le  input-output vector  

e x i s t s  which i s  a sso c ia te d  w ith  more p r o f i t .  This im plies that  

c e r ta in  r e la t io n s h ip s  between marginal r a te s  o f  s u b s t itu t io n ,  

marginal r a te s  of transform ation  and r e la t iv e  p r ic e s  w i l l  

ch a ra c ter ise  equilibrium  i f  such marginal concepts can be 

d e f in e d . In such circum stances the  rep resen ta t io n  of equilibrium  

by means of marginal r e la t io n s h ip s  fo l lo w s  from maximisation  

behaviour.

So far  as d i s t r ib u t io n a l  matters are concerned the  r e l e 

vant marginal r e la t io n s h ip  i s  that of the ra te  at which an 

input can be transformed in to  an output. We d ef in e  t h i s  ra te  

of transform ation as the ra te  at which i t  i s  t e c h n ic a l ly  e f f i c 

ie n t  for  a producer to  transform an input in to  an output when 

other inputs and outputs are held constant at some l e v e l .  I t  

becomes a marginal r a te  when i t  i s  w r it ten  as a p a r t ia l  

d e r iv a t iv e ,  3y2 where i s  an output and y^ an input.

In t h i s  form i t  i s  usual to  c a l l  i t  th e  marginal p h y s ica l  

product of y 2 in  th e  production of y^.

1 / As we have seen in  s e c t io n  ( i i i )  Walras s p e c i f ie d  consumers* 
t a s t e s  in  terms of marginal u t i l i t i e s .  Technological  
r e la t io n s h ip s  were not s p e c if ie d  in  terms of marginal 
products. However, in  part VII,  le s so n  36, o f  the Elements 
Walras did introduce marginal concepts in to  production.
See a l s o  Ja f fe  (1954) ,  pp. 549-553.
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These marginal concepts may not be d er iv a b le ,  or, as i t  

i s  u su a lly  s ta te d , they may be undefined. Assuming that  

commodities are p e r fe c t ly  d i v i s i b l e  i t  i s  required that the  

boundaries o f  production s e t s  be continuous and d i f f e r e n t ia b le .  

These con d itions  are more r e s t r i c t i v e  than those  required to  

ensure the ex is ten ce  of an equilibrium . D i f f e r e n t ia b i l i t y  i s  

not required by Debreu*s proof.

Assuming co n t in u ity  the equilibrium  p r ice  o f  any fa c to r  of  

production must bear d i s t in c t  r e l a t i o n s h ^  to  marginal p h y sica l  

products. This i s  represented  in  th e  fo llow in g  in e q u a l i t i e s  

fo r  the  case of  labour and an output y.j.

represents  th e  le ft-h a n d  marginal p h y s ica l product.

I t  in d ic a te s  the ra te  at which decreases as the labour input 

i s  reduced an in f in i t e s im a l ly  sm all amount. (@y^/@l)+ repre

sen ts  the right-hand marginal p h y s ic a l  product. I t  in d ic a te s  

the ra te  at which y.j in cr ea se s  as the  labour input i s  increased  

by an in f  i n i t  es im ally  sm all amount. p.j i s  the p r ice  of ŷ  and 

i s  assumed to  be p o s i t iv e ,  w i s  th e  wage ra te  and i s  measured 

in  a f i c t i o n a l  unit of account, a s  i s  p.j . w/p^ th ere fo re  

represen ts  the wage measured in  y^.

The in e q u a l i t i e s  can be r e s ta te d  in  terms o f  marginal 

value products. I f  we m u ltip ly  through by p.j in  the above 

in e q u a l i t i e s ,  we obtain

The m u lt ip l ic a t io n  o f  a marginal p h y s ic a l  product by the p r ice  

of the output g iv e s  a marginal va lue  product. These inequal

i t i e s  s ta te  that th e  equilibrium  wage ra te  l i e s  between the  

le ft -h a n d  and right-hand marginal va lu e  products. They in d ica te
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th at no * small* change in  the employment o f  labour can in crease  

p r o f i t s .

Provided that there  i s  co n t in u ity  th ese  two s e t s  of  

in e q u a l i t i e s  must ch a ra c te r ise  equilibrium  fo r  a p r o f i t -  

maximising producer. Sim ilar in e q u a l i t i e s  must a l s o  hold for  

a l l  other input-output p a ir s ,  i . e .  y  ̂ and 1 can represent any 

output and any input. I f  the d i f f e r e n t i a b i l i t y  con d ition  i s  

met, so that the boundaries of production s e t s  are smooth then  

th e  marginal product a sso c ia ted  with any input, fo r  any p o s i t iv e  

l e v e l  of employment, can be defined fo r  th e  commodities it. 

produces. For such inputs the above in e q u a l i t i e s  c o l la p s e  to  

s e t s  o f  e q u a l i t ie s  and they r e c e iv e  a p r ice  equal to  th e ir  

marginal products.

What i s  the cau sa l s ig n if ic a n c e  o f  marginal products? In 

p a r t ic u la r ,  i s  i t  v a l id  to  say. that marginal products determine 

fa c to r  prices?  To answer such questions we need to  consider  

the structure of the Debreu model. The exogenous elements of  

that model, i . e .  th ose  which are assumed g iven  a p r io r i ,  are 

( i )  consumers* consumption s e t s  and p referen ces , ( i i )  consumers* 

i n i t i a l  endowments, and ( i i i )  producers* te c h n o lo g ie s .  These, 

together  with the behavioural assumptions of  maximisation, may 

be said to  determine the equilibrium  v a lu es  of th e  endogenous 

v a r ia b le s  (which includ e fa c to r  p r ic e s )  in  the fo llo w in g  sen se .  

Assuming that the exogenous elements are compatible w ith  the  

ex is te n ce  of at le a s t  one equilibrium , then the exact forms 

which th ese  elements take determine the se t  o f  e q u i l ib r ia  which 

e x i s t .  They th erefore  determine the v a lu es  of the  endogenous 

v a r ia b le s  in  these  e q u i l ib r ia .  Provided the  boundaries of the  

producers* production s e t s  are continuous, concepts of  marginal
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products can be formulated in  th e  way outlined  above. The 

marginal p h ysica l products are embedded in  the  technology of  

producers. They are not required to  be made e x p l i c i t  in  the  

con stru ction  of the theory but we may d escr ib e  producers* 

technology through them. Consequently they may be regarded 

as a represen ta tion  of the exogenous te c h n o lo g ic a l  elements of  

th e  model. Thus i t  i s  le g it im a te  to  say that marginal p h y s ica l  

products are a determinant of  equilibrium  fa c to r  p r ic e s .  How

ever , t h i s  cannot be repeated fo r  marginal value products.

These are endogenous v a r ia b le s  because t h e ir  magnitudes depend 

on the set  of equilibrium  p r ic e s .

3 Own r a te s  o f  in te r e s t  /̂

Debreu* s theory of gen era l equilibrium  can be explained  

independently of any mention of p r o f it  r a t e s .  The theory  

determines a l l  equilibrium  p r ic e s .  Coupled with inform ation  

about i n i t i a l  endowments and agents* ch o ic e s ,  a l l  d is t r ib u t io n a l  

magnitudes are determined fo r  every time p eriod . However, ju st  

as marginal products may be im p l ic i t  in  such a theory , so are 

p r o f i t  r a te s .  Marginal p h ysica l products, i f  they  can be 

d efin ed , are embedded in  the s p e c i f i c a t io n  o f  technology , and 

marginal value products are g iven  by th e se  once p r ic es  are 

known. P ro f it  r a t e s ,  i f  they can be d e f in e d , are im p lic i t  in  

a p r ic e  s e t .  Once we have an equilibrium  we can c a lc u la te  a l l  

re levan t equilibrium  p r o f i t  r a t e s .  There i s  no need t o  con

s id er  the d is t r ib u t io n  of income in  such terms, but no further  

theory i s  required in  order to  be ab le  to  do so .

1 / The term *own r a te  of in tere st*  i s  used in  t h i s  se c t io n  
rather than the term 'own ra te  of p ro fit*  as the former i s  
the es ta b lish ed  term inology.



Commodities are d i f f e r e n t ia te d  in  two re sp e c ts :  p h y sica l

s p e c i f i c a t io n  and date of a v a i l a b i l i t y .  I f  there are T p er iod s,  

then each p h y s ic a lly  defined  commodity has T p r ic e s ,  one for  

each d a te . Assume that there i s  a p h y s ic a l ly  sp e c if ie d  

commodity that has a non-zero p r ice  on a l l  d a te s .

D esignate t h i s  as commodity 1. I t  i s  con ventional to  d efin e  

the * own rate  of in te re s t*  o f  commodity 1, between any two 

d ates  t  and t  + #  (where CC i s  some in te g er  greater  than zero but 

such that t  +cc^T)f  a s  fo llo w s:

r 1 1̂ , t  ~  ^1 . t -f -oc _  , t  _  ^
t.t+oc P l , t + «

p.j  ̂ and p.j are the  presen t-va lu e  p r ic e s  o f  commodity 1 on

the dates t  and t  +oC r e s p e c t iv e ly .  For example, i f  T = 3 and 

the p r ices  o f  good 1 were = 6, p̂ ĵ  = 4 and p.j  ̂ = 1, then we 

would have the  fo llow in g  own r a te s  o f  in t e r e s t :

r j , 2  = f  -  1 i

- = f  -  1 = 5

^2,3 = f  -  ■> = 5

The superscript denotes the commodity, and the su b scr ip ts  the

dates between which the ra te  i s  c a lc u la te d .  I f  there are T

periods there w i l l  be

T«_______
(T -2)l X 2

own r a te s  of  in te r e s t  fo r  good 1 .

What does the concept of an * own r a te  of in tere st*  mean?

The ra te  between t  and t  +oCfor commodity 1 in d ic a te s  the

extra amount of that commodity which can be rece iv ed  by an agent

at date t for every unit g iven  up in  period t . Each agent

i s  a p r ice -ta k er  and confronts the whole p r ice  se t  at the



d e c is io n  date (date 1 ) .  Thus, fo r  an agent who faced  the p r ices  

in  the numerical example above, that agent could re c e iv e  an 

extra  ^ of a un it o f  good 1 by postponing d e l iv e r y  of one unit  

of good 1 from the present period  to  the next p eriod . The agent 

could re c e iv e  an extra  5 u n it s ,  per unit surrendered in  the  

f i r s t  period, i f  d e l iv e ry  i s  deferred fo r  two periods to  date 3* 

And i f  one unit i s  g iven  up at date 2, an extra  3 u n its  can be 

rece ived  one period  hence. Chm r a te s  of  in t e r e s t  therefore  

in d ica te  the r a te  at which agents  can lend and borrow a good 

between any two d a te s .

Some own r a te s  o f  in te r e s t  can be n eg a t iv e . However, i f  

a l l  p r ic e s  are non-negative , then a l l  defined i n t e r e s t s  ra tes  

are greater  than, or equal t o ,  - 1 .  Some, or a l l ,  in te r e s t  

r a te s  may be undefined, in  the sense that they w i l l  not e x i s t .  

This w i l l  be th e  case in  the above i f  p.j = 0 , fo r  d iv is io n

by zero i s  not d e f in e d . In the  r e s t  o f  t h i s  s e c t io n  we w i l l  

assume that a l l  p r ic e s  are p o s i t iv e  so that such in te r e s t  rates  

can always be computed (and w i l l  l i e  between -1 a n d ) .

The above i l l u s t r a t e s  that the  own ra te  o f  in te r e s t  o f  

good 1 between any two con secutive  dates  need not be equal to  

that between any other two con secu tive  d a te s .  For them to  be 

equal we would require:

. t  ^ .t+1  ̂ Pj .t+ 2  = . . .  = .T-1
Pl , t+1 P l , t + 2  P l , t + 3  Pl,T

In genera l th ere  i s  no reason to  expect an equilibrium  p rice  set

to  have such a property . One can e a s i l y  imagine, fo r  example,

that t a s t e  p attern s and te c h n o lo g ic a l  change operate in  such a

way as to  produce changing r a t e s .
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A se t  of own r a te s  of in te r e s t  can be constructed  fo r  each 

p h y s ic a l ly  s p e c if ie d  commodity in  ju s t  th e  same way as was done 

fo r  good 1 above. I f  th ere  are n p h y s ica l  commodities and T 

p e r io d s ,  there w i l l  be nT p r ic e s  and nTl/(T -  2)! x 2 own 

r a t e s  of in t e r e s t .  Consequently there  w i l l  be a se t  of *own 

wheat r a te s  of in t e r e s t* ,  * own iron  r a te s  of  in t e r e s t* ,  and so 

on. Furthermore, fo r  any pair of con secu tive  periods the own 

r a te  of in te r e s t  of d i f f e r e n t  p h y s ica l commodities need not be 

the  same. For them to  be the  same between any two d a te s ,  

t  and t  + 1, we would requ ire:

P i , t   ̂ ^ 2 ,t  ^ P ^ .t  = . . .  = P g .t
Pl , t+1 P2,t+1 Pj . t +I  '** Pn,t+1

This im plies  that  

p.

where i  and j are any two commodities. There i s  no reason to

expect that an equilibrium  se t  of p r ic es  w i l l  have t h i s  property

of constant r e la t iv e  p r ic e s .  I t  i s  easy to  imagine ca ses  where

th e  exogenous elements of the model are such that in  equilibrium
1 /r e la t iv e  p r ic es  change over t im e . '

I t  may seem * peculiar* fo r  own r a te s  o f  in te r e s t  on 

d if f e r e n t  goods to  d i f f e r  between the same two d a te s .  How can 

i t  be that an equilibrium  i s  ch aracterised  by a l l  agents maxim

i s i n g ,  yet these  same agents can get  d if f e r e n t  in te r e s t  r a te s  

on t h e ir  loan s, depending on the commodity they choose to

1 / Many economic t h e o r i s t s  have made t h i s  b as ic  p o in t . See, 
fo r  example, Koopmans (1957), pp. 113-115, Malinvand (1972), 
pp. 231-234 and B l i s s  (1975), pp. 50-55.



borrow and lend in  terms of? That th ere  r e a l ly  i s  no contra

d ic t io n  can be seen in  two ways.

F ir s t ,  s in ce  the eq u a lity  o f  own r a te s  o f  in te r e s t  between 

th e  same two dates requ ires  r e la t iv e  p r ic e s  to  be unchanged, i t  

i s  s u f f i c i e n t  to  imagine an example where in  equilibrium  these  

r e l a t i v e  p r ices  do change. This i s  easy to  do. Consider the  

case where, between two d a te s ,  the  only t e c h n ic a l  change occur

r in g  i s  one that reduced a l l  the inputs required to  produce one 

unit of commodity 1 by a h a l f .  I t  would be d i f f i c u l t  to  b e l ie v e  

th at  the time preference o f  consumers* t a s t e s  would be such as  

to  stop the price  of good 1 f a l l i n g  r e l a t i v e  to  at l e a s t  some 

o th e r s .  As such the own r a te  o f  in te r e s t  o f  good 1 would be 

higher than these  other goods.

Second, agents maximise in  terms of p r ic e s  that they fa c e .  

Consumers choose a consumption bundle and producers an input-  

output bundle. Assume that there  are two goods and two p er io d s .  

Say the p r ices  were p̂  ̂ = ^*^12 ~ ~  ̂ &ud p^2 = T* The

own ra te  of in te r e s t  of good 1 between the two dates would be 

-y  and the corresponding own r a te  of in t e r e s t  of good 2 would 

be 1 . I'Tow assume that an agent has an i n i t i a l  endowment of  

good 1 in  the f i r s t  period and that the agent r e c e iv e s  no 

u t i l i t y  from good 2 in  any period . Choice fo r  the agent then  

in v o lv es  deciding the r e la t iv e  consumption l e v e l s  o f  good 1 in  

the two periods. Given any f e a s ib l e  l e v e l  of consumption in  

period 1 , can the agent in crea se  the consumption of good 1 in  

period 2 by trad ing in  good 2, rather than ju s t  trad ing  in  

good 1? The d if fe r e n t  r a te s  suggest there might be. In other  

words which of the fo llow in g  i s  the  best stra tegy?
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( i )  Buy good 2 in  the  f i r s t  period, lend i t  at an ’own’ 

r a te  of in te r e s t  of 100 per ce n t ,  and then purchase good 1 in  

period 2 with the  proceeds.

( i i )  Lend good 1 u n t i l  period 2 , thereby r e c e iv in g  a 

n eg a tiv e  ra te  o f  in te r e s t  equal to  33y per c e n t .

No matter which se t  of trades i s  adopted, the agenk cannot 

in crea se  the consumption of good 1 in  period  2, per un it o f  

good 1 given  up in  period 1. In both c a s e s ,  for  every unit o f  

good 1 in  period 1 used to  in crease  consumption in  th e  fu tu r e ,  

the agent r e c e iv e s  tw o-th ird s  o f  a unit o f  good 1 in  period 2. 

The same s i tu a t io n  w i l l  be tru e fo r  any other se t  o f  p r ic e s .

I t  i s  no advantage for  any agent to  trade in  the commodity with  

th e  h ighest (or lav est  ) own ra te  of i n t e r e s t .  Having chosen a 

commodity bundle, no matter what system of trades lea d s  to  

that bundle, i t s  cost w i l l  always be the  same.

This completes the a n a ly s is  of the d is t r ib u t io n a l  

r e la t io n s  inherent in  a Debreuvian in tertem poral equilibrium .  

In the next chapter various c r i t i c a l  arguments stemming from 

S r a f fa ’s 'Production of Commodities’ are considered .
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CHAPTER XII 

WALRASIAN PROFIT THEORY AND THE 

'PRODUCTION OF COMMODITIES BY MEANS OF COIMODITIES »

( i )  In trodu ction

The p r a c t i t io n e r s  of modern Walrasian theory s t r e s s  the

importance o f  l o g i c a l  co n sis ten cy  in  a n a ly s is  rather  than the

d ir e c t  em pirica l a p p l i c a b i l i t y  of  the  p r o p o s it io n s  derived .

T his i s  p a r t ia l ly  explained by th e  fa c t  th at  th e se  t h e o r i s t s

have been concerned with an alysing  the con d ition s  under which

th e  p ro p o s it io n s  developed by non-Walrasian economists may be
2 /r ig o r o u s ly  deduced. ' Lying behind t h i s  a c t i v i t y  has been the  

v iew , in c r e a s in g ly  pervasive amongst n e o c la s s ic a l  economists in  

th e  tw en tie th  century, th at  Walrasian a n a ly s is  can provide a 

comprehensive t h e o r e t i c a l  framework for  n e o c la s s ic a l  economics 

as a whole. In terms of t h i s  view the n e o c la s s ic a l  theory of 

c a p i t a l  p r o d u c tiv ity ,  the  Austrian theory of c a p i ta l  and 

M arshallian p a r t ia l  equilibrium  theory are seen a s  in vo lv in g  

s p e c ia l i s a t io n s  of  the  assumptions ly in g  behind modern 

Walrasian th e o r y .3 /  Thus, i f  S r a f fa 's  a n a ly s is  were to  expose 

a flaw in  modern gen era l equilibrium  theory the im p lica t io n s  for

1/ See, fo r  example, Debreu (1959), p. x .
2 /  This concern i s  ex h ib ited , for  example, in  the quotations  

from Arrow and Hahn (1971) in  s e c t io n  (v i)  o f  chapter XI. 
See a ls o  Hahn (1973a) and (1973b).

3 /  See, for  example, Schumpeter (1954), Koopmans (1957),
Samuelson (1962), Arrow and Hahn (1971), Malinvaud (1972),  
Arrow and S tarret (1973), Burmeister (1974), Klundert and 
Schaik (1974), B l i s s  (1975) and D ix it  (1977).
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n e o c la s s ic a l  economics as a whole, and not ju s t  for  the theory  

of p r o f i t ,  would be immense and fa r  more important than anything  

e l s e  d iscussed  in  t h i s  t h e s i s .

A Sraffa-based  c r i t iq u e  of Walrasian theory , and p a r t ic u l

a r ly  of Walrasian p r o f i t  theory , has been developed by a number 

o f  t h e o r i s t s .  This c r i t iq u e  has three  major elem ents. F i r s t ly ,  

i t  i s  argued that th e  e x is te n c e  of an equilibrium  o f demand and 

supply i s  far  more problematic than es ta b lish ed  ex is te n c e  proofs  

in d ic a te .  Secondly, i t  i s  maintained that even when an equi

librium  of demand and supply can be shown to  e x i s t  t h i s  i s  of  

no re levance fo r  th e  theory of p r o f i t .  T hirdly , th ere  i s  an 

argument which s t a t e s  that the comparative s t a t i c  p rop osition s  

o f  Walrasian theory are in correct  or, at b e s t ,  s e r io u s ly  mis

le a d in g . In s e c t io n s  ( i i i )  to  (v) o f  t h i s  chapter each of 

th e se  matters i s  in v e s t ig a te d .  Before doing so , however, i t  i s  

inform ative to  con sider how S ra ffa , and those who have b u i l t  up 

a c r it iq u e  of Walrasian theory on the b a s is  of S r a f fa 's  a n a ly s i s ,^ /  

understand the nature of the theory they c r i t i c i s e .

( i i )  Walrasian Economics and Marginalism

In the preface to  th e  'Production of Commodities by Means

of Commodities', S raffa  s ta te s  that i t  i s  ' a p ecu lia r  fea ture

of the se t  of p ro p o s it io n s  now published th a t ,  although they do

not enter in to  any d isc u ss io n  of the  m arg in a list  theory of value

and d is t r ib u t io n ,  they  have n ev er th e less  been designed to  serve
2 /as a b a s is  for  a c r i t iq u e  o f  that t h e o r y ' . '

1 / For example, Garegnani, P a s in e t t i ,  Robinson, Harcourt, 
Roncaglia and E a tw ell .

2 /  Sraffa  (1960), p. v i .
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A notable fea tu re  of t h i s  quotation  i s  th a t  the  phrase

'th e  m argin alist  theory of va lue and d is t r ib u t io n '  i s

exceedingly  vague. However, i f  we take i t s  terms s e r io u s ly ,

there i s  no way in  which modern Walrasian a n a ly s is  would form

part of the theory Sraffa  aimed to  a t ta c k . Modern Walrasian

theory i s  not m a rg in a lis t .  As has been pointed out above,

no marginal concept i s  required in  i t s  co n stru ctio n  and although

the r e la t io n s h ip s  holding in  a Debreuvian equilibrium  can o ften  be
2 /expressed in  m argina list  terms there  i s  no need to  do so .  '

1/ pp. 227-228.
2 /  I t  i s  a ls o  important to  note that the a n a ly s is  o f  chapter V III ,  

which undermines the marginal p ro d u ctiv ity  r e la t io n s h ip s  pro
posed by n e o c la s s ic a l  p ro d u ctiv ity  t h e o r i s t s ,  has no im plica
t io n s  fo r  the marginal p ro d u ctiv ity  r e s u l t s  d iscu ssed  in  
se c t io n  ( v i i )  of chapter XI. This i s  because o f  a d ifferen ce  in  
d e f in i t io n .  In chapter VIII the marginal product of c a p i ta l  
was defined  as the ( l im it in g )  r a t io  of the increment of output 
to  the increment of c a p i t a l ,  when we compare two systems of 
production that are operated at d i f f e r e n t  r a te s  of  p r o f i t .
These d if f e r e n t  r a te s  of p r o f i t  g iv e  r i s e  to  d if fe r e n t  wage 
r a te s  and equilibrium  p r ic e s .  In other words, the marginal 
product of c a p ita l  was defined  as lim Aq w ith  r  and w allowed

dk ^oAk
to  vary. Consequently 'c a p i ta l '  has two dimensions, p r ices  

and q u a n t i t ie s ,  and a 'change' in  c a p i t a l  w i l l ,  in  gen era l,  
in vo lve  a change in  both . This th e  marginal product of cap
i t a l  i s  not defined by the p a r t ia l  d e r iv a t iv e  0q/ ^k, where 
r and w are held con stan t, which in  turn means that p r ic es  are 
held constant. However, t h i s  p a r t ia l  d e r iv a t iv e  formulation  
i s  the 'appropriate' d e f in i t io n  of the marginal product of  
c a p i ta l  in  a Walrasian a n a ly s i s ,  fo r  i t  fo llo w s  the d e f in i t io n  
of other marginal products. Furthermore, i f  we c a lc u la te  i t s  
value by d i f f e r e n t ia t in g  q = rk + w as above ( p . 152) we f ind  
that ^q /^  k = r  because the d i f f e r e n t i a l s  dr and dw are equal 
to  zero, given the assumed constancy of w and r .  I t  should 
a ls o  be noted that t h i s  concept of  a marginal product o f  cap
i t a l  i s  ' s e n s i b l e ' .  Assuming d i f f e r e n t i a b i l i t y ,  i t  i s  under
standable why i t  would be equal to  r in  equilibrium  for  i t  
i s  an im plica tion  o f  p r o f i t  m axim isation. T his cannot be 
said  fo r  the marginal product of c a p i t a l  concept of the  
prod u ctiv ity  t h e o r i s t s .  This concept cannot be re la te d  to  
the maximising behaviour of in d iv id u a l agen ts .
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There i s ,  however, considerab le  evidence to  suggest that those  

t h e o r i s t s  who have sought to  undermine a l l  forms o f  neo

c l a s s i c a l  economics on the b a s is  o f  S r a f fa 's  work have not 

r e a l i s e d  t h i s .  For example, Garegnani d e f in e s  'modern value  

and d is tr ib u t io n  theory' as ' . . .  theory based on the marginal 

method that has held almost undisputed sway over economic thought 

s in c e  the la s t  quarter of the  n ineteen th  century. At i t s  heart 

l i e  the twin concepts of 'marginal u t i l i t y '  ( i . e .  th e  increment 

of s a t i s f a c t io n  derived from a unit-increm ent of consumption 

o f  a p a rt icu la r  good) and 'marginal product' ( i . e .  the  increase  

in  output a sso c ia ted  w ith a unit-increm ent of the  ' fa c to r  of  

production' a p p l ie d ) . By c o r r e la t in g  a decrease in  u t i l i t y  and 

marginal product with an in crease  in  the good and th e  fa c to r  of 

production r e s p e c t iv e ly ,  t h i s  theory has sought a r a t io n a l  

foundation ab le  to  su s ta in  the notion  of 'demand' fo r  ' fa c to r s  

of production' ( t r a d i t io n a l ly ,  labour, c a p i t a l  and land) -  

demand which i s  supposed to  determine, by coming together  with 

the corresponding ' su p p ly ' , the return  on the  various fa c to r s  

of production. This coming together or 'equ ilibrium ' of the  

demand and supply of fa c t o r s  of production in v o lv es ,  in  turn, 

s im ila r  e q u i l ib r ia  on the  output markets, thereby determining  

the p r ice  of various p r o d u c ts . '^ /

This view i s  by no means e x c e p t io n a l .^ /  I t  fo l lo w s  that  

the Sraffa-based c r i t i c s  of Walrasian theory have a fundamental 

m isconception as to  the nature of the  theory they seek to  

undermine. I t  should, th e r e fo r e ,  come as no su rp rise  that th e ir  

c r i t iq u e  i s  lacking in  substance.

1 / Garegnani (1978c), p. 71.
2 /  For example, see Roncaglia (1977), (1978), Harcourt (1972) 

and P a s in e t t i  (1969), (1973) and (1977a).
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( i i i )  The E xistence of an Equilibrium of Demand and Supply

Garegnani has argued that the  ex is te n c e  of an equilibrium

of demand and supply depends c r i t i c a l l y  upon assuming the

absence of c a p ita l  r e v e r s a l .^ /  He argues as f o l lo w s .  The 'core*

o f t r a d i t io n a l  theory in  a l l  i t s  v er s io n s  i s  ' th e  idea that in

a com petitive economy, wages and in te r e s t  are governed by the
2 /demand and supply fo r  "capital"  and labour' . ' This theory  

' r e s t s  in  fa c t  on a s in g le  premise. This premise i s  that any 

change of system brought about by a f a l l  o f  r  must in crease  the  

r a t io  of "capital" to  labour . . .  "capital"  being the value of  

p h y s ica l c a p i ta l  in  terms o f  some un it  o f  consumption goods, a 

value which i s  thought to  measure the  consumption given  up or
3 /postponed in  order to  bring the p h y sica l c a p i t a l  in to  existence'.*^' 

Consequently, with the r e co g n it io n  of c a p i t a l  r e v e r s a l  as a 

d e f in i t e  p o s s i b i l i t y  we 'undermine the ground on which r e s t s  

the explanation  of d is t r ib u t io n  in  terms of demand and supply 

for  c a p i t a l  and labour'

Garegnani provides an argument, based upon the  example 

presented in  se c t io n  ( i i i )  of chapter V III, which seeks to  

su b sta n tia te  th ese  p o in ts .  'The r e la t io n  between r and K -  

the t r a d i t io n a l  'demand fu n ction ' for  c a p i t a l  (saving) -  was 

based on two assumptions: (a) that in  the s i tu a t io n  defined  by 

each l e v e l  of r ,  the  labour employed i s  equal to  the supply of  

i t  a t  the corresponding l e v e l  of w; (b) th at  the  com position of  

consumption output i s  th at d ic ta te d  by consumer demand at the

1/ Garegnani (1970a). See a ls o  Garegnani (1966) and 
Harcourt (1971), (1972) and (1977a).

2 /  Garegnani (1970a), p . 247.
3 /  Garegnani (1970a), p . 271.
4 /  Garegnani ( 1970a), p. 274.
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p r ic e s  and incomes defined by the l e v e l  o f  r .  We s h a l l  now 

grant these  assumptions, but we s h a l l  r e s t r i c t  the choice of  

the  consumers by supposing at f i r s t ,  zero net savings ( i . e .  in  

each s i tu a t io n ,  the c a p i t a l  goods are consumed and reproduced 

in  unchanging q u a n t i t ie s  year by y ea r ) .  From th ese  assum ptions, 

and from what we saw about changes in  th e  systems of production  

. . .  i t  fo llo w s  that E may f a l l  or r i s e ,  as r f a l l s .

To c lea r  the ground, we must now grant t r a d i t io n a l  theory  

two further  assumptions in  ad d it io n  to  (a) and (b): namely

th at (c) a tendency to  net saving ( i . e .  a f a l l  in  consumption) 

appearing in  the s i t u a t io n  defined  by a g iven  l e v e l  o f  r , brings  

about a f a l l  of r ;  (d) as r  and w change, w ith systems o f  pro

duction  and r e la t iv e  outputs changing accord in g ly , net savings  

r e a l iz e d  in  the economy can s t i l l  be m eaningfully d efined , and 

can be measured -  however broadly -  by th e  d if fe r e n c e  between 

the K of the f i n a l  and that of th e  i n i t i a l  s i t u a t io n .

Let us now imagine that the economy i s  i n i t i a l l y  in  the  

s i tu a t io n  defined by th e  l e v e l  r* of the  ra te  of in t e r e s t ,  with  

K* as the amount of c a p i t a l .  Then a tendency to  p o s i t iv e  net 

savings appears ( i . e .  consumption i s  reduced). We assume th a t ,  

a f t e r  a tim e, the tendency to  net saving disappears so th a t ,  

i f  a new equilibrium  i s  ever reached, the  l e v e l  of consumption 

w i l l  become that of th e  s i tu a t io n  which corresponds to  the  new 

lower equilibrium  value of r .

We must now ask whether -  as r f a l l s  from r* to  some 

l e v e l  r because of the i n i t i a l  tendency to  net saving -  a new 

s i tu a t io n  can always be found w ith  an a d d it io n a l  quantity  of  

c a p ita lA K  representin g  the net savings which th e  community 

intended to  make during the period . The form of  th e  r e la t io n
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between r and K im p lies  that such a new s i tu a t io n  cannot always 

be found: however high r* i s ,  and however sm all A K, there may

w e l l  not e x i s t  any lower ra te  o f  in te r e s t  r  at which 

K = K* + AK . . .  ( see  f ig u r e  1 b e l o w ) . • • •  r  may f a l l  to  

zero or r i s e  to  i t s  maximum . . .  without bringing to  eq u a lity  

the q u a n t it ie s  supplied  and demanded of th e  two fa c to r s .

The n atu ra l conclusion  i s  th a t ,  in  order to  exp la in  d is t r ib u t io n ,  

we must r e ly  on fo r c e s  other than * supply* and * demand*. The 

t r a d i t io n a l  theory o f  d is t r ib u t io n  was b u i l t ,  and accepted, in  

the b e l i e f  that a f a l l  o f  r -  and in crease  in  w -  would always 

r a is e  the proportion of * cap ita l*  to  labour in  the economy: 

th e  theory becomes im plausib le once i t  i s  admitted that t h i s  

p r in c ip le  i s  not always v a l i d * _

Value of capital per worker

1/  The model underlying f ig u r e  1 was ou tlined  in  s e c t io n  ( i i i )  
of chapter V III, The r e la t io n  between K and k i s  a l in e a r  
one given  the assumption th a t the labour fo r ce  in  each 
system i s  con stant. Therefore, a demand fo r  an amount of  
K can be e a s i ly  re in te rp reted  as a demand fo r  k .

2 /  Garegnani ( 1 9 7 0 a ) ,  pp. 2 7 5 -2 7 8 .
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I t  i s  tru e , of course, that an equilibrium  of demand and 

supply may not e x i s t .  What i s  notab le  about Garegnani's  

argument, however, i s  that i t  does not r e la t e  to  those  matters 

which modern W alrasians, l ik e  Debreu, take as c r i t i c a l  to  

ensuring e x is te n c e .  I t  was pointed out above^/ th a t ,  i f  

c h o ic es  are determ inate, i f  th e se  ch o ices  vary continuously  

w ith  p r ices  and i f  there  can never be a non-zero va lue  of  

ex cess  demands in  a g g reg a te ,^ / then the  e x is te n c e  of an equi

librium  i s  unproblematic. Garegnani’ s argument makes no 

re feren ce  to  these  three m atters and thereby im p lies  that the  

es ta b lish ed  ex is ten c e  proofs are d e f e c t iv e .  There are , however, 

th ree  ser iou s flaw s in  Garegnani’ s argument.

F ir s t ly ,  c a p i ta l  r e v e r sa l  i s  ir r e le v a n t  to  the point

Garegnani seeks, to  prove. A ccepting, fo r  the moment, the

concepts in  terms of which he argues, what i s  important i s

whether or not the ’demand curve of c a p i ta l '  i s  continuous and

whether or not i t  in t e r s e c t s  the h o r iz o n ta l  a x i s .  I f  there i s

a ’h o le ’ in  the demand curve or i f  there  i s  a maximum ’demand

for  c a p i t a l ’ at an r=o, then there w i l l  not be an r which w i l l

equate the ’demand’ fo r  c a p i t a l  with every ’ su pp ly '. Whether

or not the 'demand curve fo r  c a p ita l '  has a p o s i t iv e  slope over
3 /some range, however, i s  ir r e le v a n t  to  that question .^ '

1 /  Chapter XI, se c t io n  ( v ) .
2 /  i . e .  Walras’ Law h o ld s .
3 /  Accepting the concepts of Garegnani’ s argument, c a p ita l

r e v e r sa l  i s  only re levan t to  questions of the uniqueness and 
the s t a b i l i t y  of equilibrium . In the 'one-commodity model’ 
of chapter VII, s e c t io n  ( i v ) ,  the Inada co n d it io n s  ensured 
th at  equilibrium  e x i s t s ,  i s  unique and s ta b le .



a A.5 ,

Secondly, and more im portantly, the argument has no

fo r c e  at a l l  in  r e la t io n  to  modern Walrasian theory because

a l l  commodities are e n t i t i e s  defined  independently of  p r ic es

and measured in  p h y s ica l u n i t s .  Consequently ’value c a p i t a l ’

could not be considered a commodity in  modern Walrasian theory

and there i s  no demand or supply of va lue c a p i t a l  to  consider

in  determining the con d ition s  which ensure the ex is ten c e  of

equilibrium . Nor does t h i s  imply that Debreuvian theory

im p l ic i t ly  assumes a n o n - c a p i t a l i s t i c  economy. Produced means

o f production can e x is t  and in  every time period r a te s  of

return  w i l l  be e q u a lise d .^ /  The assumptions which are made by

Debreu d ef in e  ch o ices  adequately from a l o g i c a l  point of view

and a l l  endogenous v a r ia b le s  are determ ined.^/

The same defence aga in st  Garegnani’ s argument can a ls o  be

made fo r  Walras’ own theory of c a p i t a l  and p r o f i t .  I t  i s  true

th at Walras does e x p l i c i t l y  con cep tu a lise  equilibrium  in  terms

of an eq u a lity  of value c a p it a l  magnitudes which are based
3 /upon a g e n ts ’ ch o ices  fo r  perpetual net income. ' But t h i s  

form ulation  i s  not e s s e n t i a l  to  the substance of Walras’ 

a n a ly s is .  Instead , i t  can be taken to  represent an a n a ly t i c a l  

sh o rtcu t.  The concept of ’perpetual net income’ can be regarded 

as a device  whose s o le  purpose i s  to  s im p lify  a n a ly s i s .  I t s

1 /  See se c t io n  ( iv )  below.
2 /  A lso , since ’value c a p i t a l ’ i s  not a commodity in  modern 

Walrasian theory, c a p i t a l  r e v e r sa l  cannot bear upon the  
qu estions of uniqueness and s t a b i l i t y  of e q u i l ib r ia  in  
t h i s  theory.

3 /  I t  i s ,  however, important to  note that Walras’ e q u a lity  b et
ween the demand and supply fo r  value c a p ita l  r e la t e s  to  an 
investment and saving e q u a lity .  More im portantly , Walras’ 
demand function  for  perpetual net income i s  d ir e c t ly  derived  
from a g e n ts ’ c h o ic e s .  Garegnani’ s demand fu n c t io n , on the  
other hand, i s  not. I t  i s  the locus of  p o in ts  showing the  
changing value of c a p i t a l  in  various sta tio n a ry  e q u i l ib r ia .  
Consequently, Walras’ concepts are by no means the same as 
those  involved in  Garegnani’ s argument.
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fu n c t io n  i s  tw ofo ld . I t  d isp en ses w ith  th e  need to  analyse  

consumer cho ices  over p h y s ic a l ly  s p e c i f ie d  commodities which 

are not currently  a v a i la b le ;  and i t  o b v ia tes  the need to  

an alyse  a consumer’ s s e l e c t io n  of a p o r t fo l io  o f  p h y s ica l  

c a p i t a l  goods in  the current period, which i s  one means by 

which future ch o ices  are implemented. This complex o f  d ec is io n s  

i s  co lla p sed  in to  a s in g le  d e c is io n ,  in v o lv in g  the  demand for  

perpetua l net income. The use of t h i s  dev ice  provides  

s u f f i c i e n t  equations to  determine the unknownsbut there need 

be no im plica tion  that a g e n ts ’ ch o ices  are a c tu a l ly  made in  

terms of value c a p i t a l .^ /  Walras’ form ulation  o f  general equi

librium  can ce r ta in ly  be c r i t i c i s e d .  But the important

i se c

3 /

2 /c r i t i c i s m s  are those th at have a lready been d iscu ssed , 'and

are independent of the p o in ts  ra ised  by Garegnani.

T hirdly , to  seek a determ ination of the  r a te  of  p r o f it  in  

terms of the demand and supply of va lue  c a p i t a l ,  as Garegnani 

con ce ives th ese  concepts, i s  to  commit a ser iou s m ethodological 

e r ro r . Quite independently of  c a p i t a l  r e v e r s a l ,  of whether the

1/ This in te rp re ta t io n  of Walras’ model i s  suggested by
Schumpeter (1954), pp. 1017-1018. Morishima a ls o  notes that  
w hile  in  modern theory ’a market i s  assumed to  l i e  behind each 
equation . . .  there  i s  no s p e c i f i c  market behind the Walrasian 
equation between aggregate savings and aggregate investm ent.
I t  i s  a macroeconomic equilibrium  con d ition  which r e f l e c t s  
equilibrium  in  many m ark ets .’ Morishima (1977), p. 6.

2 /  See chapter XI, se c t io n s  ( iv )  and (v ) .
3 /  However, Walras did formulate p r o p o s it io n s ,  s im ila r  to  those  

o f  n e o c la s s ic a l  p ro d u ctiv ity  t h e o r i s t s ,  concerning the  
r e la t io n  between aggregate va lue c a p i t a l  and the ra te  of p o f i t . 
See Walras (1874), Lesson 36, and Collard (1973)*
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•demand curve* i s  continuous and of whether t h i s  curve in te r 

s e c t s  the h o r iz o n ta l  a x is ,  such a theory i s  f law ed. This i s  

because the demand and supply fo r  va lue c a p i t a l  are not capable 

o f  being derived s o le ly  from the exogenous components of  the  

th eory . Consequently, the demand and supply fo r  va lue c a p ita l  

cannot meet the requirement of being determ inants of any 

endogenous v a r ia b le s .  In sh ort, the problem i s  n o t, as  

Garegnani im p lie s ,  to  do with the  p o s it io n  and shape of the  

demand curve fo r  va lu e  c a p i ta l .  The r e a l  problem i s  to  do with  

th e  very concept i t s e l f . ^ /

( iv )  P r o f i t s  and Equilibrium

A second Sraffa-based  c r i t ic is m  of Walrasian theory i s  

concerned with the concept of equilibrium  employed in  t h i s  

framework. I t  i s  argued that the ’market c le a r in g ’ conception  

of equilibrium  inherent in  n e o c la s s ic a l  gen era l equilibrium  

theory i s  not re levan t to  the study of p r o f i t  in  a c a p i t a l i s t  

economy. Instead , i t  i s  maintained th a t ,  in so fa r  as  a concept 

of equilibrium  i s  u s e fu l ,  i t  i s  that of  a ’ lo n g -p er io d ’ equi

librium  in vo lv in g  uniform p r ic e s ,  a uniform wage and a uniform 

r a te  of p r o f i t ,  and t h i s  l a t t e r  n otion  i s  not the same concept 

as a market c lea r in g  equilibrium .

This c r i t ic is m  has been s ta ted  in  various forms. The

strongest claim i s  made in  the w r it in g s  o f  Robinson. She has

rep ea ted ly maintained that n e o c la s s ic a l  theory has never
2 /’ succeeded•in  g e t t in g  out a theory of p r o f i t s ’ . '

1/ See chapter V III , s e c t io n  ( v i i i ) .
2 /  See, for  example, Robinson (1973), P* 61. See a l s o .  

Medio (1977), pp. 385 and 396.
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A weaker, but n ev er th e le ss  severe c r i t ic i s m  of Walrasian 

theory  i s  proposed by E atw ell,  who a s s e r t s  that Walrasian  

theory  i s  c o n s is te n t  w ith  unequal p r o f i t  r a te s  in  d i f f e r e n t  

a c t i v i t i e s .  The n o tio n  o f  equilibrium  employed * is  e s s e n t ia l ly  

a n otion  of market c le a r in g  p r ic e s ,  defined  by an instantaneous  

in tertem poral equilibrium ; consumption and production se ts  

being constrained by an arb itrary  i n i t i a l  endowment. As a 

r e s u l t , w h ils t  the p r ice  paid fo r  any commodity i s  the  same 

whatever may be i t s  use (a long-run con cep t) , the r a te  of return  

on produced means of production i s  not equalised  (a short-run  

phenomenon). But t h i s  im p lies  an extraordinary hybrid notion  

o f equilibrium , fo r ,  t y p ic a l ly  the extent of the  organ isa tion  

o f  production required to  eq u a lise  th e  p r ice  of non-produced 

in pu ts  i s  the same as that required to  eq u a lise  the  ra te  of 

p r o f i t  earned on produced i n p u t s . . . . .  The p r ices  d e f in in g  such 

an equilibrium  are not eq u iva len t, in  anyway, to  long-run  

p r ic e s  . . .  And the  strength  of the concept of long-run  

equilibrium  d er iv es  from the b e l i e f  th a t ,  even though the  

fu tu re  i s  uncerta in , th e  present d isturbed by random events,  

and the fo rces  of com petition  d is to r te d  by in s t i t u t i o n a l ,  

m onopolistic  and s o c ia l  f a c to r s ,  there  i s ,  in  a rough and ready 

sen se , a tendency fo r  c a p i t a l i s t i c  com petition to  eq u a lise  the  

r a te  of p ro fit '  in  a l l  se c to r s  of the economy (and with i t  the  

p r ic e s  paid for  non-produced means of p rod u ction ). A long-run  

equilibrium , so d ef in ed , may thus serve as a guide to  some of  

the fundamental d i s t r ib u t io n a l  c h a r a c te r is t ic s  o f  the s y s t e m . . . .  

The c h a r a c te r is t ic s  of the  long-run equilibrium  thus r e f l e c t  

fundamental c h a r a c te r is t ic s  of c a p ita lism , in  p a r t icu la r  the  

tendency toward e q u a lisa t io n  of the gen era l ra te  of p r o f it  as  

c a p i t a l i s t s  attempt to  maximise the return  on th e ir  f in a n c ia l
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w e a l t h ' . /̂

Garegnani s t a te s  that such a 'lon g-period  equilibrium ' i s  

e s s e n t i a l l y  the concept with which c l a s s i c a l  econom ists worked 

but that i t  was je t t is o n e d  by Walrasian t h e o r i s t s  because of 

th e  d i f f i c u l t i e s  which supply and demand theory meets in  

generating  a uniform ra te  of p r o f i t .  More s p e c i f i c a l l y ,  he 

s t a t e s  that the n otion  of lon g-p er iod  equilibrium  i s  incompatible  

w ith  'tr e a t in g  each kind of " c a p ita l  good proper" as a separate  

fa c to r  in  given  supply. With a c a p i t a l  endowment conceived in  

th e se  terms, the fo r c e s  o f  demand and supply can only reach a 

short period equilibrium , i . e .  an equilibrium  where the  price  

of s e r v ic e s  or c a p i ta l  goods w i l l  not gen era lly  be compatible 

w ith  a uniform ra te  of p r o f it  on the (a c tu a l  or p o te n t ia l )  supply 

p r ice  of the r e sp e c t iv e  c a p i ta l  g o o d s * T h e  'c a p i t a l  endow

ment of the economy can be a datum compatible w ith  long-period  

equilibrium  only i f  i t  i s  expressed as a value magnitude'.^/

Hare curt puts the same point f ig u r a t iv e ly  when he w r ites  

th a t  Walrasian economists ' fo r g e t '  th a t what they c a l l  a ra te  

of p r o f i t  ' i s  a com pletely d if fe r e n t  animal* from the  

c l a s s i c a l  ra te  of p r o f i t .^ /  Harcourt a ls o  claim s that the uni

form p r ic e s  of a long-period  equilibrium  are more 'fundamental'
6 /than market c lear in g  p r ic e s .  '

1 / E atw ell (1976), pp. 95-96.
2 /  Garegnani (1976), p. 34. W icksell (1901), p. 149 makes a 

s im ila r  poin t.
3 /  Garegnani's use of  the term 'sh o rt-p er io d ' i s  unfortunate. 

While Walras' concept of equilibrium  can be regarded as such, 
the time sca le  of a Debreuvian equilibrium  i s  unconstrained  
apart from the requirement that i t  be f i n i t e .  Elsewhere, 
Garegnani e x p l i c i t l y  c a l l s  Debreu*s theory a 'sh ort-p er iod '  
th eory . See Garegnani (1970b). This terminology i s  a lso  used 
by Roncaglia (1978) and, as can be seen , appears in  the  
quotation  from E atw ell U976) g iven  above.

4 /  Garegnani (1976), p . 35.
5 /  Harcourt (1977a), p . 38.
6 / Harcourt (1972), p  ̂ 195. See a ls o  Harcourt (1977b), C lif to n  

(1977), Nell and Laibman (1977), R oncaglia (1978) and 
Bharadwaj (1978).
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In evaluating th e se  cla im s, l e t  us f i r s t  consider the  

a l le g a t io n  that Walrasian a n a ly s is  has no theory o f  p r o f i t s .

So fa r  as Debreu*s work i s  concerned, t h i s  charge i s  q u ite  

obviously  nonsense. Debreu*s e x is te n c e  p r o o f s h o w s  that an 

equilibrium  e x i s t s  on s p e c i f ie d  assum ptions. Consequently, 

the exogenous components 'determine* the endogenous v a r ia b le s  

which include p r ic e s  and q u a n t i t ie s  traded . These sp e c ify  the  

p r o f i t s  and ra te s  of p r o f i t  r e s u lt in g  in  each l i n e  of a c t i v i t y .  

Consequently, there  i s  a theory of p r o f i t .

Now.consider E atw ell*s statement that in  a Walrasian 

equilibrium  'the  ra te  o f  retu rn  on produced means o f  production  

i s  not eq u a lise d * . I f  t h i s  means th at  the  r a te s  of return  to  

scarce c a p i ta l  a s s e t s ,  ca lcu la te d  on the equilibrium  p rices  of  

those a s s e t s , are not equal, over the  same time period , then  

i t  i s  in c o r r e c t .  Assuming that a l l  commodities are scarce and 

thus have p o s i t iv e  p r ic e s ,  in  an equilibrium  a l l  r a te s  of  

return  w i l l  be equal to  the own r a te  of in te r e s t  o f  the numer

a ir e .  This i s  tru e  ir r e s p e c t iv e  of what numeraire i s  chosen 

and ir r e s p e c t iv e  of how r e la t iv e  p r ic e s  change between periods.  

In other words, r a te s  of  return on d i f f e r e n t  a s s e t s  must be 

equal in  equilibrium  when they are expressed in  terms of the  

same commodity. This fo llo w s  simply from the assumptions of  

maximisation behaviour on the part o f  economic ag en ts .

As we have seen , Garegnani makes a r e la te d  p o in t .  He 

notes that in  an in tertem poral equilibrium , with a g iven  

i n i t i a l  endowment, 'th e  p r ic e  of the s e r v ic e s  o f  the c a p i t a l  

goods w i l l  not g en era lly  be compatible w ith a uniform ra te  of  

p r o f it  on the (a c tu a l or p o te n t ia l )  supply p r ice  of the r e s 

p ec t iv e  c a p i t a l  g o o d s '• This i s  correct but ir re lev a n t  as a 

c r i t ic is m  of modern Walrasian theory . As an extreme example 

consider the fo llow in g  c a se .  There i s  a p h y s ica l  c a p ita l

1/ Debreu (1959),  chapter 5.
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good X ,  and the economy i s  i n i t i a l l y  endowed with a number of

th e se  goods. They can a ls o  be produced with other in p u ts .

X can only be used to g eth er  w ith  other inputs to  produce

another good y . An equilibrium  e x i s t s  in vo lv in g  a p o s i t iv e

own ra te  of in te r e s t  o f  the numeraire fo r  a l l  p er io d s , a

p o s i t iv e  price fo r  a l l  other inputs but zero p r ice  fo r  y in  
1 /a l l  p er iod s. ' W ill the  ra te  of return  or p r o f it  ca lcu la ted  

on the a c tu a l or p o te n t ia l  supply p r ic e  o f  good x be equal 

to  t h i s  ra te  of in te r e s t?  Obviously n o t .  I t  w i l l  in stead  

equal zero . I t  i s ,  th e r e fo r e ,  q u ite  c le a r  that g iven  an i n i t i a l  

endowment o f  c e r ta in  reproducible a s s e t s  there  i s  no need for  

th ose  a s s e t s  to  earn a uniform ra te  o f  return or p r o f i t  on th e ir  

' supply* p r ic e s .  In other words th ere  i s  no reason why the  

r a t io s  of net r e n t a ls  o f  d if fe r e n t  c a p i t a l  goods should equal 

the r a t io  of th e ir  'supply* p r i c e s . C a p ita l i s t  com petition  and 

p r o f i t  maximisation i s  a force  ensuring t h i s .  Competitive  

p r o f i t  maximisation im p lies  that any scarce  a s se t  earns a rate  

of return equal to  the  own ra te  o f  in te r e s t  o f  the  numeraire, 

but p r e c ise ly  because of  t h i s  the  equilibrium  p r ice  of the
2 / 3 /a s se t  may be below i t s  reproduction c o s t . ' '

l /F o r  example, t h i s  could be the case  because y i s  an output 
of ce r ta in  production p rocesses , where i t  i s  produced jo in t ly  
w ith other commodities on a sc a le  such that supply exceeds 
the demand at any p o s i t iv e  p r ic e ,  in  a l l  time p er iod s .

2/  On t h i s  point S raffa  does not d isa g r e e .  See S raffa  (1960), 
p. 78.

3 /  Garegnani*s argument, however, does h ig h lig h t  a l im ita t io n  
of Walras' own theory of p r o f i t .  Walras re q u ir e s ,  as part 
of h is  s p e c i f i c a t io n  of equilibrium , that the p r ice  of each 
c a p i t a l  good equals i t s  cost of production. See chapter 
XI, se c t io n  ( i i i ) .
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However, i t  i s  in correct  to  s t a t e  that ' th e  c a p i t a l  endow

ment of the economy can be a datum compatible w ith  long period  

equilibrium  only i f  i t  i s  expressed a s  a va lue  magnitude.' I f  

Walrasian theory takes the  s p e c ia l  case of an economy with  

constant returns to  s c a le  in  a l l  a c t i v i t i e s ,  and in  which in t e r 

temporal consumption v ec to r s  chosen by consumers can be represen t

ed by l in e a r  Engel curves, then th ere  w i l l  be a s p e c ia l  s e t  of  

i n i t i a l  endowments, which w i l l  allow  the intertem poral e q u i l ib 

rium to  be a 'lon g-p er iod ' eq u ilib r iu m .^ / In t h i s  case the  

v ec to r  of spot p r ic e s  can be the  same in  each period , the p r ice  

o f  each reproducible commodity i s  equal to  i t s  co st  o f  production, 

th e  ra te  of p r o f i t  in  each period i s  the same and th e  magnitude 

o f  t h i s  ra te  of p r o f i t  i s  independent of  the chosen numeraire.

These p o in ts  can be reaffirm ed by considering the price

v ec to r  of a Debreuvian intertem poral equilibrium . I t  was pointed
2 /out in  chapter XI ' that  such a p r ic e  v ec to r  d e f in e s  a m ulti

p l i c i t y  of r a te s  of p r o f i t .  Even between the same two d a tes ,  

own r a te s  of in te r e s t  of d i f f e r e n t  commodities need not be equal 

and the own r a te s  of in te r e s t  of the numeraire, fo r  d if fe r e n t  

p a ir s  of consecutive d a te s ,  can be d i f f e r e n t .  I t  i s ,  however, 

p o s s ib le  fo r  the own r a te s  of in t e r e s t  o f  a l l  goods t o  be equal 

between any two dates and for  them to  be the  same for  a l l  pairs  

o f  consecutive d a te s .  This would be so i f  the spot p r ice  of  

each commodity was the  same at each d a te .  In t h i s  ca se ,  the  

Debreuvian intertem poral equilibrium  would be a 'long-period  

eq u ilib r iu m '. Therefore, the concept of a 'long period e q u il ib 

rium' can be regarded as a sp e c ia l  case  o f  Debreu's concept of  

intertem poral equ ilib rium . I t  fo l lo w s  that the r a te  of  p ro f it

1 /  Hahn (1975),  p. 360.
2 /  Sect ion  ( v i i ) .
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a sso c ia te d  with a 'lon g-p eriod  equilibrium ' i s  not a 'com pletely  

d if f e r e n t  animal' from an 'own ra te  o f  in t e r e s t '  and that lon g-  

period p r ic e s  cannot be regarded as more 'fundamental' than 

market c lea r in g  p r ic e s  as Harcourt m aintains. Furthermore, i t  

i s  not c lea r  how E atw ell could b e l ie v e  that a ' long-period  

equilibrium ' can 'se rv e  as a guide to  some o f  the fundamental 

d is t r ib u t io n a l  c h a r a c te r is t ic s '  of a c a p i t a l i s t  system, any 

b e t te r  than Debreu's concept of  intertem poral equilibrium  from 

which i t  may be derived as a s p e c ia l  case .

(v) P r ices  as 'Indexes o f  S c a r c i ty ' .

According to  P a s in e t t i  one ' e s s e n t i a l  a n a ly t ic a l '  element 

of n e o c la s s ic a l  economics a n a ly s is  i s  'an explanation  of p r ic es  

as " sca rc ity  indexes" and hence as "optimal a llo ca to r s"  o f  

e x is t in g  r e s o u r c e s ' .^ /  However, S r a f fa 's  a n a ly s is  has revealed  

that t h i s  i s  'devoid of any fo u n d a tio n ' ,^ /  C ap ita l r e v e r sa l
3 /in d ic a te s  that the ra te  of p r o f i t  i s  not an 'index of s c a r c i ty ' .^ '  

Ëbreover, t h i s  i s  not e x c ep tio n a l.  I t  a l s o  a p p lie s  to  the  

p r ic es  of inputs when th e se  inputs are measured in  p h ysica l  

u n it s .  The ' t h e o r e t ic a l  world o f  production of commodities by 

means o f  commodities i s  d i f f e r e n t  from the t r a d i t io n a l  world o f  

given  scarce r e s o u r c e s ' .^ /  In the former 'world' 'the d ir e c t io n  

of change of input proportions i s  something that cannot be 

re la ted  unambiguously to  the change o f  . . .  p r ic e s .  This i s  a 

c r u c ia l  p o in t .  The whole t r a d i t io n a l  theory had maintained 

p r e c is e ly  the contrary. We had been accustomed to  think of

1/ P a s in e t t i  (I977a), p. 25. 
2 / P a s in e t t i  (1977a), p. 167. 
3 /  P a s in e t t i  (1970), p. 429. 
4 / P a s in e t t i  ( 1977a), p. 168.
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changes of technique and changes o f  input proportions as i f  

they were the same th in g .  For we had been accustomed to  expect 

th at  a change in  a s p e c i f i c  d ir e c t io n  of the input proportions  

i s  always and n e c e s sa r i ly  a sso c ia te d  w ith a change in  the  

op posite  d ir e c t io n  of the corresponding r e l a t i v e  p r ic e s .  This 

t r a d i t io n a l  b e l i e f  i s  f a l s e " .

This i s  an important argument. I t  i s  undoubtedly a wide

spread presumption among n e o c la s s ic a l  economists that equilibrium  

p r ic e s  do r e f l e c t  r e la t iv e  s c a r c i t i e s  and that the d ire c t io n  of  

s u b s t i tu t io n ,  in  both consumption and production, i s  opposite  

to  that of changes in  corresponding r e la t iv e  p r ic e s .^ /  I t  i s

a l s o  true th a t ,  in  the  context of Sraffa*s a n a ly s is  the occur-
3 /rence o f  such s u b s t i tu t io n  p atterns cannot be p red ic ted . ' The 

im p lica t io n  of P a s in e t t i* s  argument i s ,  th e re fo re , c le a r .  E ither  

th e  comparative s t a t i c  p ro p o sit io n s  o f  n e o c la s s ic a l  economics 

conta in  lo g ic a l  errors or they r e la t e  only to  s p e c ia l  cases  

and do not have the gen era l v a l i d i t y  they are b e lieved  to  have.

However, th ese  p o in ts  are t o t a l l y  without fo rce  when 

l e v e l l e d  against modern Walrasian theory . The comparative s t a t i c  

theorems derived from t h i s  theory do not imply t h a t ,  in  gen era l,  

p r ic e s  w i l l  r e f l e c t  r e la t iv e  s c a r c i t i e s  and that th e  d ire c t io n  

o f  su b s t itu t io n  i s  opposite  to  that of a change in  r e la t iv e  

p r ic e s .  Furthermore, modern Walrasian theory has proved that  

th e  e f f ic ie n c y  of a com petitive  equilibrium  depends on the  

absence of e x t e r n a l i t i e s  and public  goods and not on p rices

1 / P a s in e t t i  (1977a), pp. 168-169. See a ls o  P a s in e t t i  ( 1977a), 
pp. 172-173, 177, 184-189, P a s in e t t i  (1977b), Garegnani (1966), 
Roncaglia (1978), Bharadwaj (1978) and Garegnani ( 1978c).

2 /  Of course, G iffen  goods are known to  prove an exception to  
t h i s .  However, t h i s  case has never been considered to  be 
important, t h e o r e t ic a l ly  or em p ir ic a lly .

3 /  See, in  p a r t icu la r ,  P a s i n e t t i  (1977b).



being indexes of r e la t iv e  s c a r c i t i e s  or the d ir e c t io n  of  

s u b s t i tu t io n .

Modern Walrasian economists have proved the fo llow in g

comparative s t a t i c  p ro p o s it io n . I f  a l l  commodities are gross  
1 /s u b s t i tu te s  ' and th ere  i s  a parameter change in  an equilibrium

2 /which i s  b inary, ' so that the excess  demand fo r  commodity 1 

becomes greater  than zero and th e  excess  demand fo r  commodity 2 

becomes l e s s  than zero , then in  the  new equilibrium  the r e la t iv e  

p r ic e  of the f i r s t  good w i l l  r i s e  and that of th e  second 

w i l l  f a l l . 5/

This theorem appears to  be unexceptionable . However, not 

only may the theorem not hold i f  the  assumption of gross sub

s t i t u t e s  i s  re la x ed , but i t  does not imply that equilibrium  

p r ic e s  r e f l e c t  r e l a t i v e  s c a r c i t i e s .  N otice  that the theorem 

does not s ta te  what parameter s h i f t s  are assumed to  occur. I t  

s t a te s  only th a t ,  i f  such s h i f t s  in crea se  one excess  demand and 

reduce another, then th e  form er's equilibrium  p r ice  r i s e s  and 

that of the second f a l l s .  This lea v es  open the question  of whether 

or not an in crease  in  supply of one commodity w i l l  in crease  the  

excess  demand for  i t s e l f  or fo r  another commodity. But i f  the  

in crea se  in  supply of a commodity does lead to  an in crease  in  

the excess demand fo r  i t s e l f  we know from t h i s  theorem that i t s  

p rice  w i l l  r i s e  r e l a t i v e  to  the o th e rs .  We can i l l u s t r a t e  t h i s  

in  the  sim plest of a l l  gen era l equilibrium  models: namely a

1/ Commodities are defined  to  be gross s u b s t i t u te s ,  i f  when the  
r e la t iv e  p rice  of any one good i s  in creased , the excess demand, 
at the new se t  of p r ic e s ,  fo r  a l l  other goods in c r ea se s .  I f  
a l l  goods are gross s u b s t i t u te s ,  at a l l  s e t s  of p r ic e s ,  then  
the equilibrium  p r ice  v ec to r  w i l l  be s t r i c t l y  p o s i t iv e .

2 /  A s h i f t  in  the parameters of an economy i s  c a l le d  a 'binary* 
change i f  the r e s u lt  i s  that the excess  demand fun ction s of  
only two commodities change. We cannot get a simpler case  
than t h i s  because of Walras' Law.

3 /  Arrow and Hahn (1971),  pp. 246-243.
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pure exchange economy composed o f  two commodities and two 
1 /a g en ts .  '

In Figure 2 we have an Edgeworth box. Assume the  i n i t i a l  

endowments are i n i t i a l l y  g iven  by point S and that  th e  e q u i l i 

brium i s  at E.J. Now l e t  there be an in crease  in  the  supply of  

X.J byAx.j, The box th e re fo re  becomes la r g e r .  The in d iffer e n c e  

curves of consumer B remain in  the same p o s i t io n .  A*s in d i f f e r 

ence map i s  s h if te d  down by the d is ta n ce  o f  the in c r e a se .  In 

other words the o r ig in  o f  A*s map i s  now A*. Assume that a l l  

th e  new goods go to  B so that the  new i n i t i a l  endowment p o s it io n  

becomes S + A S .

What w i l l  happen to  the  r e la t iv e  p r ic e  of x.j? In general  

we cannot say. As i t  i s  shown in  .the diagram the r e la t iv e  p rice  

of X.J r i s e s .  This i s  q u ite  p o s s ib le .  I f  consumer B r e c e iv e s  

a l l  ofAx.j and X2 i s  an in f e r io r  good in  B*s p referen ces , then  

at the p r ic es  p rev a ilin g  in  E.j consumer B*s excess  demand fo r  

X.J in creases  and h is  excess  demand fo r  x^ d ecreases . Consumer 

A*s excess  demands are unaffected  by B*s in crea se  in  endowments. 

Consequently there i s  an in crease  in  the aggregate excess demand 

for  X.J and a decrease in  that of x^. By the  com p arative-sta tic  

p rop osit ion  ju st  ou tlin ed  the p r ice  of x.j r e la t iv e  to  that of  

Xg must be higher in  the  new equilibrium  E2 •

To economists tra in ed  in  p a r t ia l-e q u il ib r iu m  theory , t h i s  

r e s u l t  probably seems p ecu lia r  because an in crease  in  the supply 

of a commodity with a 'normal* demand curve w i l l  reduce i t s  

equilibrium  p r ic e .  Gross s u b s t i t u t a b i l i t y  ensures that demand

1/  A more general example i s  im p l ic i t  in  Malinvand (1972),
pp. 113- 117 .
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Ax,

curves are ’normal* in  t h i s  example What then

th e  d if fe r e n c e  in  r e s u lt?  The answer i s  ra th er  sim ple. In the  

p a r t ia l-e q u il ib r iu m  s e t t in g  an in crease  in  supply i s  not assumed 

t o  a f f e c t  the  incomes of consumers. In th e  gen era l-equ ilibriu m  

s e t t in g  an in crease  in  supply i s  an in crease  in  endowments, and

1/ E u ler 's  theorem on homogeneous fu n ct io n s  s t a te s  that i f  the  
fun ction  f^ (p  ̂ , . , p^) i s  homogeneous of the mth degree
then i t  has the property ,

Dfj /  \  . , _ / = mf

Excess demand fu n ctio n s  are homogeneous of degree zero in  
p r ic e s .  Therefore, i f  f^ i s  such a fu n ctio n , mf̂  ̂ = o.
By the d e f in i t io n  of gross s u b s t i tu te s  >  o, for  i  j

The assumption that commodities are gross s u b s t i tu te s  ensures 
that a l l  equilibrium  p r ic e s  are p o s i t iv e  (see  foo tn ote  above 
on p . 25 5 ) .  Therefore, 2 f  /  ^

y^ p ^  ^
In  an  exchange economy su p p lie s  are f ix e d  so that demand 
c u r v e  s are 'normal*.
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th ere fo re  rep resen ts  an in crea se  in  income. I t  i s  p r e c ise ly  

because the gen era l-eq u ilib r iu m  analysis  a llow s fo r  t h i s  e f f e c t  

th at  the r e s u l t  can d i f f e r  from that o f  p a r t ia l-e q u il ib r iu m  

a n a ly s is .  In doing so the  example h ig h l ig h ts  the p o ss ib le  

dangers inherent in  th e  p a r t ia l  framework.^/

A p a r a l le l  example can be g iven  for  an economy in volv in g  

production. Assume that there i s  an in crease  in  th e  a v a i la b i l i t y  

o f  some fa c to r  of production. I f  owners o f  t h i s  resource in 

crease t h e ir  demand fo r  a consumption commodity which u t i l i s e s  

t h i s  resource s u f f i c i e n t l y  in te n s iv e ly  in  i t s  production, e i th e r  

d ir e c t ly  or in d ir e c t ly ,  then at the i n i t i a l  equilibrium  p r ice  

vec to r  the excess  demand fo r  that resource can in crea se , w hile  

the excess demand of some other gaod i s  reduced. As a consequ

ence, the r e la t iv e  p r ice  of the  resource r i s e s  in  the new 

equilibrium . Again i t  may be said  that p r ic e s  do not r e f l e c t

s c a r c i t i e s  and the d ir e c t io n  of s u b s t i tu t io n  i s  not opposite to
2 /^the movement of r e la t iv e  p r ic e s .  ‘

I t  can be seen from f ig u r e  2 th at  both com petitive  equi

librium , and E^, are e f f i c i e n t  because, in  both e s s e s ,  the  

marginal r a te s  of s u b s t i tu t io n  are equal. More g e n e r a l ly ,  i t  

i s  tru e that the proofs of the e f f i c i e n c y  o f  com petitive  equi

l i b r i a  do not requ ire  assumptions which imply p a r t ic u la r  

comparative s t a t i c  r e s u l t s .  Thus the  question  of whether p r ic es  

are ' optimal a l lo c a to r s '  o f  resou rces i s  q u ite  independent of 

whether these  p r ic e s  r e f l e c t  r e l a t i v e  s c a r c i t i e s .

1 / See chapter XI, s e c t io n  ( v i ) .
2 /  See Halinvaud (1972), pp. 125-130, B l i s s  (1975),  

chapter 4 and Arrow and Hahn (1971), pp. 252-254.
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( v i )  The Assumptions of S r a f fa 's  A nalysis  and those of  

Modern Walrasian Theory- 

The Sraffa-based c r i t iq u e  o f  Walrasian theory which has 

been d iscu ssed  in  the previous three s e c t io n s  can be seen  

c o n c lu s iv e ly  to  f a i l .  The question  now a r i s e s ,  th e re fo re ,  

whether i t  i s  p o ss ib le  to  use S r a f fa 's  a n a ly s is  in  other ways 

to  expose genuine flaws in  Walrasian th eory . The answer would 

appear to  be n eg a tiv e . This i s  so fo r  two reason s.

F ir s t ly ,  there i s  no a n a ly s is  presented by Sraffa  which 

e x p l i c i t l y  shows the es ta b lish ed  ex is te n c e  proofs and compara

t i v e  s t a t i c  p rop ositions of  modern Walrasian theory to  be 

d e f e c t iv e .  Indeed, Sraffa  does not even e x p l i c i t l y  analyse  those  

co n d it io n s  under which econom ically meaningful so lu t io n s  e x is t  

fo r  the economic systems and the v a lu es  o f  the exogenous v ar ia 

b le s  w ith  which he works. Instead h is  a n a ly s is  i s  carried  out 

on the  assumption that such so lu t io n s  do e x i s t .

Secondly, none of the r e la t io n s h ip s  between economic 

v a r ia b le s  which Sraffa  p resen ts  could con trad ict  the p rop osit ion s  

o f modern Walrasian theory . This i s  because the assumptions on 

which S r a f fa 's  a n a ly s is  i s  b u i l t  are compatible with th o se  under

ly in g  modern Walrasian theory . Indeed, i t  can be shown that  

in  genera l S r a ffa 's  assumptions are but s p e c ia l i s a t io n s  of  

assumptions commonly employed in  modern Walrasian theory . We 

can show t h i s  by considering  each of th e  nine assumptions 

d e a lt  with in  sec t io n  ( i i i )  of chapter I I .

Sraffa  conceives of an economic system as a se t  o f  pro

duction p ro cesses . The economic systems analysed in  Walrasian

1/  See chapter I I ,  s e c t io n  ( i i i )  and below, pp. 265-266.
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th eory , on the other hand, are t y p ic a l ly  more comprehensively

s p e c if ie d  so as to  include consumption a c t i v i t i e s ,  maximising

economic agents and h i s t o r i c a l l y  g iven  i n i t i a l  endowments.

The assumptions concerning th ese  other m atters are o ften

r e s t r i c t i v e .  However, the con d ition s  which are e s s e n t ia l  to

ensuring the ex is te n c e  of an equilibrium  o f  demand and supply

do not require s p e c i f i c  assumptions to  be made regarding th ese
1 /m atters. As we have already seen , ' a l l  that i s  r e a l ly  required  

i s  that cho ices  e x i s t ,  vary continuously  w ith  p r ic e s  and have 

an aggregate value which i s  zero . These p ro p ert ie s  may be 

assured with various assum ptions. Furthermore, modern Walras

ian  t h e o r i s t s  have undertaken the  a n a ly s is  o f  production equi

l i b r i a  in  i s o l a t io n  from any s p e c i f i c  assumptions about other

elements in  economic systems. This procedure i s  p a r t ic u la r ly
2 /pronounced in  the  work of Koopmans. '

S r a f fa 's  assumption that there i s  a common period of  

production can be e a s i ly  incorporated in to  Walrasian models. 

Indeed, t h i s  assumption f i t s  in to  the theory of dated commo

d i t i e s  very n a tu r a lly .  However, the  assumption that economic 

systems can be brought in to  a s t a te  o f  s e l f  replacement i s  not 

requ ired . A Debreuvian com petitive  equilibrium  can, but need 

not be, 'v iable* in  t h i s  sense p r e c is e ly  because commodities 

which are a v a ila b le  at d if fe r e n t  dates can be conceived of as 

d if f e r e n t  commodities, even when they have the same p h y s ic a l  

c h a r a c te r i s t ic s .  S ince in  a Debreuvian equilibrium  there  i s  no 

requirement that p r ices  have to be uniform, p o s i t iv e  p r ic e s .

1 / above, pp. 224-225.
2 /  See, for  example, Koopmans (1957), ICoopmans (1970), Dorfman, 

Samuelson and Solow (1958) and below pp. 265-266.
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wages and r a te s  of p r o f i t  in  a l l  periods can e x i s t  even i f  the  

system i s  'unproductive*.^^

Modern Walrasian theory eschews any assumption that wages

and r a te s  of p r o f i t  are uniform.. Instead  th ese  c h a r a c te r is t ic s

are deduced. I f  economic agents are op tim ising  choice-makers,

i f  th ere  i s  com petition  and i f  there are no e x t e r n a l i t i e s ,  then,

in  equilibrium , homogeneous u n its  of labour re ce iv e  the same

wage, and r a te s  of return in  production a c t i v i t i e s  must a l l  
2 /be equal. '

The s ig n if ic a n c e  of th e se  la s t  two p o in ts  i s  worth s t r e s s 

in g .  In a Debreuvian equilibrium  there would be a uniform wage 

paid to  each type of labour in  each period although wages might 

change between p er iod s. S im ila r ly ,  each production a c t i v i t y  

would earn the same ra te  o f  p r o f i t  over the  same time period  

although over d if fe r e n t  periods of common len g th  the ra te  of  

p r o f i t  might not be the same. However, although p r ices  may be 

uniform, there i s  no requirement that they have to  be and 

indeed i f  there  i s  any presumption to  be made i t  i s  that they  

w i l l  not be. ' A p r ice  stru ctu re  embodying th e  uniform ity  

p r in c ip le ,  which i s  the only type d ea lt  w ith  by S ra ffa , i s ,  

th e r e fo r e ,  a very s p e c ia l  c a se .

1 /  P a s in e t t i ' s  statement on t h i s  point i s ,  th e r e fo r e ,  s e r io u s ly  
m isleading. He w r ites  that i f  the economy were 'unproduct
iv e '  'we should be d ealing  with an economic system so te c h n ic 
a l l y  backivard that i t  could not generate a p r o f i t  even with  
a zero wage r a t e .  Such an economic system could c le a r ly  not 
survive; i t  would not be v i a b l e ' . P a s in e t t i  (1977a), p. 78. 
This statement i s  not in correct  because i t  im p l ic i t ly  assumes 
that economic systems are constrained to  have a uniform p rice  
s tru ctu re . However, no reason i s  g iven  as  to  why t h i s  should
be so . See s e c t io n  ( iv )  above and below, pp. 262-265.

2 /  See s e c t io n  ( iv )  above.
3 /  See chapter XI, se c t io n  ( v i i ) .
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Furthermore, the q u a n t i t ie s  traded in  a p a r t ic u la r  

Debreuvian equilibrium  may be capable of being susta ined  by a 

number of p r ice  v e c to r s .  In other words, the p r ic e s  a sso c ia ted  

w ith  a se t  of equilibrium  economic a c t i v i t i e s  may not be 

unique. Nor may a l l  the p r ice  v e c to r s  be o f  the  same typ e . A 

se t  o f  economic a c t i v i t i e s  may be susta ined  as a com petitive  

equilibrium  by a p r ice  system incorporating the uniform ity

p r in c ip le  and by a p r ice  system that does not in vo lve  uniform
1 /  2 /  p r ic e s .  ' This point a lso  a p p lie s  to  a Sraffa  system. ' This

p a r t ic u la r ly  h ig h l ig h ts  the problem o f  j u s t i f y in g  the assumption

th at equilibrium  p r ic e s  are uniform. Sraffa. can in  fa c t  e a s i ly

do so because h is  s ta te d  purpose i s  purely c r i t i c a l .  However,

th o se  who seek the foundation for  a 'new economics' in  S r a ffa 's

work^/have never provided a r a t io n a le  as to  why p r ic e s  should

1 / See D ix it  (1977), pp. 8 and 15-16.
2 /  Take, fo r  example, the system:

1-] + k^p  ̂ (1 + r)  = p̂
±2 + k̂ p̂ j (1 + r) =1 

where l.| , I g , kg are a l l  equal to  1 and k.j = ^ /5 .
For an r = 1, w = ^/13 and p̂  = ^/13. But i f  p r ic e s  are 
unconstrained to  be uniform then an r = 1 can be a sso c ia ted  
w ith  a w = ^/13, & p r ic e  of commodity 1, used as input, of  
^/13, and a p r ice  of commodity 1, as an output, o f  ^^/65.

3 /  For example, Garegnani (1970), (1976), E atw ell (1977), 
Roncaglia (1977), (1978) and P a s in e t t i  (1973), ( 1977a).



always be assumed to  be uniform,

Sraffa*s im p l ic i t  assumption requ ir ing  that labour be used 

in  a l l  production p r o c e sse s ,  or, at l e a s t ,  in  the production  

process of a b asic  commodity, i s  not required  by modern Walras

ian th eory . The l a t t e r  theory has no d i f f i c u l t y  in  incorporating  

such an assumption but i t  i s  form ally unnecessary fo r  r e s u l t s  

or e x is te n c e .  There i s ,  however, a d if fe r e n c e  between Sraffa*s  

a n a ly s is  regarding th e  payment of wages and th e  assumptions 

common to  n e o c la s s ic a l  gen era l equilibrium  theory . In Debreu*s 

a n a ly s is  o f  intertem poral equilibrium , fo r  example, there  i s  

one d e c is io n  date and, th e re fo r e ,  one tr a n sa c t io n  date: namely 

the 'p resen t* . Thus, wages are not assumed to  be paid ex -p o st .  

However, there  are no d i f f i c u l t i e s  involved  in  reform ulating  

th e  present value p r ic e  system of a Debreuvian equilibrium  in to  

a se t  of spot p r ic e s ,  assuming that wages are paid at the end 

of a period fo r  work done in  that p eriod . Nothing fundamental 

i s  changed in  doing so .

The ex is te n c e  of b asic  commodities i s  p e r fe c t ly  compatible 

w ith the assumptions made by Walrasians about technology . The 

e s s e n t ia l  t e c h n ic a l  requirement to  ensure th e  ex is ten ce  of an 

equilibrium  of demand and supply i s  th e  absence of increasing  

returns to  s c a le .  The form which te c h n o lo g ic a l  interdependen

c i e s  have i s  i r r e l e v a n t . T h i s  a ls o  means th at  f ix e d  c a p ita l  

and jo in t  production do not have to  be assumed absent.

1 / N e l l  appears to  deny t h i s ,  See N e l l  (1967) ,  pp. 198, 200 
and 208. However, he g iv e s  no a n a ly t ic  reasons as to  why 
t e c h n ic a l  in terdependencies have to  be excluded from any 
Walrasian theory, includ ing  that of Walras, and h is  under
standing of modern Walrasian theory i s  g en er a lly  d e c i f i e n t .  
See pp. 198-200.
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However, the form which t e c h n ic a l  in terdependencies  

take does have some bearing on the  type o f  p r ic e s  which may be 

a sso c ia te d  with a com petitive  equ ilibrium . Take, fo r  example, 

th e  fo llo w in g  production p ro ce sse s ,

1̂  + k̂  c^

Ig + ^2 ^  ^2
where 1.̂  i s  the labour required t o  produce c u n it s  o f  commodity 1,

Ig i s  the  labour required to  produce c u n its  of commodity 2,

k.j i s  the quantity  of commodity 1 used as input in to  i t s e l f  and

kg i s  the quantity  of commodity 2 used as an input in to  i t s e l f .

Both commodities are n on -b as ics . I f  the  wage i s  paid in

commodity 2 and uniform p r ic e s  are assumed the r a te  o f  p r o f it

i s  determined by th e  production process  of commodity 2 as  
Cg _ wig -
 p  -  1. But the production process o f  commodity 1 w i l l

not be capable of r e a l i s in g  t h i s  r a te  of p r o f i t  i f  /k .  <
C g  — w i g
 T- . Thus, i f  commodity 1 i s  to  be produced in  such

^2
circumstances the assumption of uniform non-negative p r ices  

must g o . l /

The. same point can be made fo r  a technology in vo lv in g  b asic  

commodities. Assuming that p r ic e s  are uniform, the  production  

con d ition s  of the b a s ic s  and th e  wage w i l l  determine the ra te  

of p r o f i t .  However, i f  à non-basic requ ires  i t s e l f  as an input 

such that i t s  output -  own input r a t i o ,  or se lf-re p r o d u ct io n  

r a t io ,  i s  l e s s  than 1 + r ,  then i t  w i l l  be im possib le  fo r  a l l  

p r ic e s  to  be n on-negative . Consequently, i f  a l l  commodities

1 / P a s in e t t i  ( 1977a) would say that th ese  two production
processes do not c o n s t i tu te  an 'economic system '. However, 
to  say t h i s  i s  to  say nothing su b s ta n tiv e , and i s  in  fa c t  a 
p ecu liar  use of the term 'economic system '. A fter a l l ,  
nothing precludes the two commodities from being p erfect  
complements in  consumption.
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a r e  to  be produced, p r ic e s  must cease to  be uniform.^'

The major d if fe r e n c e s  between S raffa*s  assumptions and 

th ose  commonly employed in  modern Walrasian theory appear to  

l i e  in  the treatment of determ ination and retu rn s to  s c a l e .  

However, there r e a l ly  are no problems of com parability  in  

th e se  two a rea s .
2 /As has been noted above, ' S raffa  assumes that a l l  the  

systems he an a lyses  are determ inate whereas Walrasian theory has 

been concerned to  deduce those  con d ition s  which w i l l  ensure 

ex is te n c e  and thereby determine a l l  unknowns. Moreover, in  

carrying out t h i s  work Walrasian t h e o r i s t s  have examined those  

con d ition s  which are s u f f i c i e n t  to  ensure th a t  a com petitive  

equilibrium  w i l l  have uniform wages, r a te s  o f  p r o f i t  and p r ices

1 / S ra ffa , in  f a c t ,  d ea ls  with t h i s  second phenomenon under the  
t i t l e  of ' se lf-rep rod u cin g  non-basics' and he n otes  i t s  
im p lic a t io n s .  ' I t  i s  perhaps as w e l l  be be reminded here 
that we are a l l  the time concerned merely w ith  the im plica
t io n s  of the assumption of a uniform p r ice  fo r  a l l  u n its  of 
a commodity and a uniform ra te  of p r o f i t s  on a l l  the means
o f production. In the case under con sid era tion  ...........  ( i t
w i l l  be im possib le) . . .  fo r  th e se  con d ition s  to  be f u l f i l l e d .  
The . . .  (non-basic) . . .  could however s t i l l  be produced and 
marketed to  show a normal p r o f i t  i f  the producer sold  . . .
( i t )  . . .  at a higher price  than the one which, in  h is  book
keeping, he a t tr ib u te s  to  . . .  ( i t ) . ,  as means of production '.  
Sraffa  ( i 960) ,  p.  91.  See, however, Sraffa  (1962a) ,  (1962b),  
P a s in e t t i  (1977a) ,  pp. 109-110, Roncaglia (1978) ,  pp. 63,
103 and Zaghini (1967) ,  where i t  i s  maintained that 'low' 
se lf -re p r o d u ct io n  r a te s  of non-basics are em p ir ica lly  un
l i k e l y .  Such statem ents are s im ilar  in  s ta tu s  to  the  
defence adopted by some A ustrian economists and p rod u ctiv ity  
t h e o r i s t s  that resw itch ing  and c a p i ta l  r e v e r s a l  are not 
l ik e l y  to  occur em p ir ica lly .

2 /  See p. 259.
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in  each period , where th ese  p r ic e s  are equal to  corresponding  

c o s ts  of production. The r e s u l t s  are embodied in  what have 

become known as n o n -su b st itu t io n  t h e o r e m s . M o d e r n  Walrasian 

theory i s ,  th e r e fo r e ,  more comprehensive than that of  Sraffa  

and provides a n a ly s is  d ir e c t ly  re lev a n t  to  problems thrown up 

in  the l a t t e r ' s  framework.

S r a f fa 's  a n a ly s is  in vo lves  no assumption about returns to  

s c a le .  Instead i t  i s  assumed that output l e v e l s  are predeter

mined. In co n tra s t ,  Walrasian theory t r e a t s  outputs as  

endogenous v a r ia b le s  and requ ires  th a t  returns to  s c a le  be non

in creas in g  i f  equilibrium  i s  to  be guaranteed. The two types  

of a n a ly s is  can be made comparable, however, i f  constant returns  

to  s c a le  are assumed in  both. None of S r a f fa 's  r e s u l t s  are 

a lter e d  i f  t h i s  assumption i s  added and th e  assumption i s  

p e r fe c t ly  co n s is te n t  w ith  the  e x is te n c e  of an equilibrium  of  

demand and supply.

F in a l ly ,  i t  i s  p ert in en t  to  consider th e  substance o f  

S ra ffa 's  d i s t in c t io n  between 'the  p ic tu re  o f  the  system of  

production and consumption as a c ir c u la r  p rocess' and 'the view  

presented by modern theory , as a one-way avenue that leads from

1 /  S e e ,  i n  p a r t i c u l a r ,  M i r r l e s s  ( 1 9 6 9 ) ,  Arrow and S t a r r e t t  (1973)  
and  B l i s s  ( 1 9 7 5 ) ,  c h a p t e r  11.  Assuming o n ly  a  g i v e n  
t e c h n o l o g y  and a  g i v e n  r a t e  o f  p r o f i t ,  t h e n ,  f o r  t h i s  t y p e  
o f  e q u i l i b r i u m  t o  be  a s s u r e d  n o n - c o n s t a n t  r e t u r n s  t o  s c a l e ,  
p u r e  j o i n t  p r o d u c t i o n  and t h e  e x i s t e n c e  o f  more t h a n  one 
n o n - p r o d u c e d  commodity must  be  e x c l u d e d .  T h u s ,  one r e a s o n  
why a n  e q u i l i b r i u m  embodying t h e  u n i f o r m i t y  p r i n c i p l e ,  w i t h  
p r i c e s  e q u a l  t o  c o s t s  o f  p r o d u c t i o n ,  may n o t  be  r e a l i s e d  l i e s  
i n  t h e  i n f l u e n c e  o f  i n i t i a l  endowments .  S r a f f a  d e a l s  w i t h  
t h e s e  o n ly  w i t h  r e g a r d  t o  ' o b s o l e t e  g o o d s '  and  n a t u r a l  
r e s o u r c e s  and  n o t  c o m p r e h e n s i v e l y  w i t h  r e s p e c t  t o  a l l  
c o m m o d i t i e s .



"Factors of production” to  "Consumption goods”

Walrasian theory cannot le g i t im a te ly  be described  in  terms o f  

e i th e r  p ic tu r e .  There i s  a *one-way avenue' in so fa r  as pro

duction  and consumption are in fluenced  by i n i t i a l  endowments. 

However, the assumptions governing production a llow  c i r c u l 

a r i ty  r e la t io n s  to  e x i s t  and indeed to  dominate the production  

and consumption a c t i v i t i e s  o f  ce r ta in  p er io d s .

( v i i )  Conclusion

I t  would, th e r e fo r e ,  appear to  be the  case th a t  S r a ffa 's  

'Production of Commodities by Means of Commodities' has no 

c r i t i c a l  im p lica t io n s  for th e  modern Walrasian theory of p r o f i t .  

The a l le g a t io n s  made by t h e o r i s t s  who have used S r a f fa 's  analy

s i s  fo r  th i s  purpose cannot be supported and the economic 

r e la t io n s h ip s  uncovered by Sraffa  could be generated by su ita b le  

s p e c ia l i s a t io n s  of th e  Debreuvian model o f  in tertem poral equi-  

libriujD. Of course, t h i s  does not imply that modern Walrasian 

theory i s  above c r i t i c i s m .  However, the weaknesses of t h i s  theory  

l i e  in  areas which do not f ig u r e  at a l l  in  S r a f fa 's  work: 

namely, in  the assumptions which are made about agents'

behaviour, t h e ir  choice-making a b i l i t i e s  and the  knowledge which
2 /they are assumed to  p ossess  about th e  economic environment. ' 

Sraffa  makes no assumptions whatsoever about economic agents and 

th e se  weaknesses o f  Walrasian theory concern m atters of  

em pirical re lev a n ce , not l o g i c a l  d e f ic ie n c y ,  and th erefore  l i e  

ou ts ide  the Sraffa  framework.

1 /  Sraffa  (1960),  p. 93.
2 /  See Howard (1979),  pp. 63-68 and 168-173.
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CHAPTER XIII

CONCLUSIONS

S r a f fa 's  'Production of Commodities by Means of  

Commodities' has been used to  show that R icardian, Marxian, 

Austrian  and n e o c la s s ic a l  p ro d u c tiv ity  th e o r ie s  o f  p r o f i t  

are s e r io u s ly  d e fe c t iv e .  The p r in c ip a l  p r o p o s it io n s  of  each 

theory are ten ab le  only in  s p e c ia l  c a se s .  This i s  e s p e c ia l ly  

tru e  of the  n e o c la s s ic a l  theory of c a p i t a l  p r o d u c tiv ity ,  

A ustrian  c a p i ta l  theory and Marxian e x p lo i ta t io n  theory . The 

v a l i d i t y  of each of these  i s  dependent upon extremely r e s t 

r i c t i v e  assumptions. Outside o f  such assumptions i t  i s  not 

n e c e s s a r i ly  tru e  that p r o f i t s ,  or the ra te  of p r o f i t ,  are  

determined by c a p ita l  s c a r c i ty  or by 'roundaboutness* or by 

e x p lo i ta t io n .  Ricardian theory s u ffe r s  in  the same way 

although i t  i s  somewhat more rob u st. The main p rop osit ion s  

of t h i s  th eory , namely, th at  th e  ra te  of p r o f i t  i s  d ir e c t ly  

r e la te d  to  the p rod u ctiv ity  of inputs and i s  in v e r se ly  re la te d  

to  the wage, are tru e , provid ing each commodity i s  produced 

by a s in g le  p ro cess . N ev erth e less ,  th e se  p r o p o s it io n s  were 

not e s ta b lish ed  by R icardo's own a n a ly s is .  S r a f fa 's  work, 

in  f a c t ,  shows t h i s  a n a ly s is  to  be extremely confused and 

freq u en tly  redundant.

I t  i s  a ls o  important to  r e a l i s e  that the Sraffa-based  

c r i t iq u e  of these  th e o r ie s  of  p r o f i t  has consequences which 

extend fa r  beyond the  f i e l d  of d is t r ib u t io n  th eory . The 

im p lica t io n s  are most apparent fo r  th e o r ie s  of  p r o f i t
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because S r a f fa 's  p rop osit ion s are predominantly concerned with  

th e  r e la t io n  between the ra te  of p r o f i t  and other economic 

v a r ia b le s .  But the d e fe c ts  in  th ese  th e o r ie s  of p r o f i t  l i e  

deep w ith in  the economics from which they are d er ived . In 

every ca se , th e re fo re , the c r i t iq u e  i s  not one o f  ta n g e n t ia l  

re levan ce  but undermines t h e o r e t ic a l  foun dation s. The 

d i f f i c u l t i e s  which n e o c la s s ic a l  p r o d u c tiv ity  theory , Austrian  

theory and Marxian theory meet stem from inadequate primary 

co n ce p tu a lisa t io n . The n o tion s o f  aggregate c a p i t a l ,  

'roundaboutness* and e x p lo ita t io n  prove incapable o f  supporting  

the superstructure created on t h e ir  b a s i s .  S im ila r ly ,

R icardo's t o o l s  of a n a ly s is  were inappropriate t o  the th e o r e t 

i c a l  ta sk s  he undertook.

Furthermore, the c r i t ic is m s  of th ese  th e o r ie s  o f  p r o f i t  

which have been developed in  t h i s  t h e s i s ,  and which have been  

derived on the b a s is  of S r a f fa 's  a n a ly s is ,  are e s s e n t ia l ly  

o r ig in a l  to  S ra ffa . This can be seen to  be tru e  by comparing 

the eva luation s of eminent h is to r ia n s  o f  thought, such as 

S t ig l e r ,^ /  B laug,^ / and, above a l l ,  Schumpeter,^/ w ith that  

presented in  chapters IV, VI, V III and X. Indeed, many o f  

the b est h is to r ia n s  of thought who have w r it ten  subsequent 

t o ,  and in  the l ig h t  o f ,  S r a f fa 's  work have f a i l e d  to  see th e  

f u l l  range and depth of S r a f fa 's  'c r i t iq u e  of economic th e o r y ' .  

I t  i s  true that some of S r a f fa 's  r e s u l t s  were a v a i la b le  p r io r

, 4 /

1 / For example, in  S t ig le r  (1941) ,  (1952) and (1958) .  
2 /  For example, in  Blaug (1958) and (1962) .
3 /  Schumpeter (1954) .
4 /  See, fo r  example, Samuelson (1971),  Dobb (1973) and

Blaug (1978).



7  0

t o  1960. For in s ta n c e ,  F ish er  had d iscovered  resw itch in g ,  

w hile  Champernowne and Robinson red iscovered  i t  togeth er  with  

c a p i t a l  r e v e r s a l .  But th e  s ig n if ic a n c e  o f  th e se  phenomena was 

not appreciated  and they  were trea ted  as 'p e r v e r s it ie s*  of  

l i t t l e  import. I t  i s  a l s o  tru e  that the  work o f  other  

t h e o r i s t s  could have been used to  develop the c r i t ic is m s  

derived  from S ra ffa .  For example, th e  work of L eontief  and 

von Neumann i s  re levan t to  the d i f f i c u l t i e s  involved in  

'red u ction ' and to  uncovering indeterm inate and 'p erverse ly '  

signed labour v a lu e s .  However, i t  i s  w ith  the h indsight  

provided by S ra ffa  th at  we can p erce iv e  t h i s ;  th e  p o s s i b i l i t i e s  

were not noticed  b e fo r e .  Moreover, S r a f fa 's  achievement l i e s  

not only in  developing each o f  th ese  c r i t i c a l  p ie c e s  of  

a n a ly s i s ,  but in  in te g r a t in g  them in to  a u n if ie d  conceptual  

framework of extraordinary a b str a c t io n  and d e s tr u c t iv e  power.

The subversion engendered by S r a f fa 's  work does, however, 

have i t s  l i m i t s .  Walras' theory o f  p r o f i t  emerges e s s e n t ia l ly  

unscathed from S r a f fa 's  a n a ly s i s .  This i s  due to  the fa c t  

th a t  i t  i s  a theory of temporary equilibrium , which f a l l s  

la r g e ly  ou ts id e  any c r i t i c i s m  stemming from an a n a ly s is  of  

th o se  e q u i l ib r ia  which are th e  subject of S r a f fa 's  work. I t  

i s  tru e  that Walras' theory has important l im ita t io n s  but 

th e se  mainly a r i s e  from co n s id er a tio n s  ou ts id e  th e  province  

of S r a f fa 's  a n a ly s i s .  Modern Walrasian theory , on the other  

hand, as a theory o f  f u l l  equ ilibrium , i s  p o t e n t ia l ly  subject  

to  a Sraffa-based c r i t iq u e .  However, i t  proves t o t a l l y



,2 71

immune to  such a c r i t iq u e  and t h i s  i s  th e  most important 

r e s u l t  o f  a l l .  Orthodox economic theory as a whole, and not 

ju s t  th e  theory o f  p r o f i t  or d i s t r ib u t io n ,  has in cr ea s in g ly  

come to  be based upon a Walrasian foundation . Of course,  

t h i s  does not imply that modern Walrasian theory  i s  without 

f a u l t s .  But, again , th e se  l i e  ou ts id e  th e  range which 

S r a f fa 's  work can reach . They prim arily  concern m atters o f  

em pirica l re levan ce and p er ta in  to  the assumptions made about 

th e  nature o f  economic a g en ts .

I t  i s ,  th e r e fo r e ,  c le a r  that although S r a f fa 's  book may 

be c l a s s i f i e d  as a 'great work' of  economic th eo ry , i t  i s  

r e s t r ic t e d  in  i t s  impact. I t  fo l lo w s  th a t  i t  i s  f a l s e  to  

b e l ie v e  that S ra ffa  has undermined 'modern va lu e  and d i s t r i 

bution  th e o r y ' ,  l e t  a lone 'n e o c la s s ic a l  economics as a w hole',  

as  neo-Ricardian and neo-Keynesian economists have argued.

In fa c t  the p ro p er t ie s  of ' lon g-p er iod  e q u i l ib r ia '  or 'S ra ffa  

e q u i l ib r ia '  which th e se  t h e o r i s t s  focus on may be derived as  

s p e c ia l  cases of Debreuvian e q u i l ib r ia .  Consequently, the  

arguments which they produce fo r  reco n stru ctin g  economics 

on the  b a s is  o f  S r a f fa 's  framework cannot carry co n v ic t io n .  

There are good reasons fo r  t r e a t in g  the r e s u l t s  o f  modern 

orthodox theory w ith  sc ep t ic ism . N ev e r th e le ss ,  th e se  reasons  

are not those which can stem from S r a f fa 's  a n a ly s i s .

Indeed, the converse i s  the c a se .  Modern Walrasian  

theory h ig h l ig h ts  th e  l im it a t io n s  which w i l l  ch a ra c ter ise  

any 'new economics' b u i l t  upon S r a f fa 's  framework. In 

p a r t ic u la r ,  the assumption o f  p r ic e  uniform ity proves the  

e s s e n t i a l  weakness. The p ro p o s it io n s  which S ra ffa  d er ives  

hinge upon i t . I t  a llow s th e  wage to  be a fu n ctio n  of the
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r a te  o f  p r o f i t ,  i t  a llow s b a s ics  to  take a primary determin

ing r o l e ,  and i t  a llow s the standard commodity to  represent  

d is t r ib u t io n a l  r e la t io n s  independently of v a lu a t io n .  Without 

i t ,  none of th ese  p ro p ert ie s  can remain. This i s  no c r i t ic is m  

of S ra ffa . His s ta te d  purpose was c r i t i c a l  and, in  terms of  

the theory he sought t o  c r i t i c i s e ,  t h i s  was an appropriate  

assumption. However, t h i s  j u s t i f i c a t i o n  obviously  cannot 

carry over to  the con stru ction  o f  a 'new econom ics'. In such 

a context the assumption must be j u s t i f i e d  in  new ways, but 

no j u s t i f i c a t i o n s  have so far  been forthcoming which w i l l  stand 

up to  thorough sc r u tin y .  For t h i s  reason, and others d is 

cussed in  the la s t  chapter, there are , th e r e fo r e ,  good 

a n a ly t ic  reasons for  accepting  the dominant p o s i t io n  o f  

modern n e o c la s s ic a l  economics, in  preference to  any 

Sraffa-based  a l t e r n a t iv e .
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THEORIES OF PROFIT FROM RICARDO TO DEBREU:

AM ANALYSIS IN TERMS OF PIERO SRAFFA'S 

' PRODUCTION OF COMMODITIES BY MEANS OF COMMODITIES' .

by M. C. HOWARD

A b s t r a c t

T h i s  t h e s i s  s e e k s  t o  p r o v i d e  a c r i t i c a l  e x a m in a t io n  o f  t h e  
R i c a r d i a n ,  M arx ian ,  A u s t r i a n ,  W a l r a s i a n  and n e o c l a s s i c a l  
p r o d u c t i v i t y  t h e o r i e s  o f  p r o f i t .  The s t a n d a r d  o f  e v a l u a t i o n  
which i s  a d o p te d  th r o u g h o u t  i s  P i e r o  S r a f f a ' s  ' P r o d u c t i o n  of  
Commodities by Means o f  C o m m o d i t i e s ' .  T h i s  i s  a  work o f  m ajor  
s i g n i f i c a n c e  and p r o v i d e s  a new p e r s p e c t i v e  i n  t e rm s  o f  which 
c r i t i c i s m  can  be s t r u c t u r e d .

I t  i s  shown how S r a f f a ' s  r e s u l t s  undermine  t h e  main 
p r o p o s i t i o n s  o f  t h e  M arx ian ,  A u s t r i a n  and n e o c l a s s i c a l  
p r o d u c t i v i t y  t h e o r i e s  o f  p r o f i t .  The R i c a r d i a n  a n a l y s i s  o f  
p r o f i t  i s  a l s o  shown t o  be s e v e r e l y  d e f e c t i v e .  F u r th e r m o r e ,  
i t  i s  a rg u e d  t h a t  t h e  d e s t r u c t i v e  i m p l i c a t i o n s  o f  S r a f f a ' s  
work go f a r  beyond t h e  c o n f i n e s  o f  p r o f i t  t h e o r y  and ex tend  
deep i n t o  t h e  t h e o r e t i c a l  s t r u c t u r e s  from which t h e s e  a n a l y s e s  
o f  p r o f i t  d e r i v e .  I n  each  c a s e  t h e  d e f e c t s  i n  t h e s e  th e o r i l e s  
o f  p r o f i t ,  which S r a f f a ' s  work e x p o s e s ,  s tem from i n a d e q u a t e  
p r im a r y  c o n c e p t u a l i s a t i o n  and a n a l y s i s .  C o n s e q u e n t ly ,  i t  i s  
s c h o o l s  o f  economic t h o u g h t ,  and n o t  j u s t  t h e o r i e s  o f  
d i s t r i b u t i o n ,  which  a r e  underm ined .

W a l r a s i a n  t h e o r y ,  however ,  rem a in s  u n s c a th e d  by S r a f f a ' s  
work. I n d e e d ,  i t  i s  shown t h a t  W a l r a s i a n  t h e o r y  h i g h l i g h t s  
some l i m i t a t i o n s  o f  S r a f f a ' s  own framework and t h e r e b y  q u e s t i o n s  
t h e  s i g n i f i c a n c e  o f  t h o s e  endeavours which seek  t o  b u i l d  a 
'new econom ics '  on i t s  b a s i s .


