Appendix G

Conservativeness of deterministic versus probabilistic approaches

BENCHMARK DOSE MODELING

	Reference
	Comparison deterministic - probabilistic
	Summary comparison of values
	Which is the most conservative
	Conflict of Interest

	Bercu et al., 2010
	The calculated acceptable daily intake (ADI) for fenofibrate and methapyrilene using the toxicogenomic POD (2 mg fenofibrate/kg/day and 7 mg methapyrilene/kg/day) and a 1000-fold uncertainty factor (..), is 140 and 490 lg/day.

This value is 5–163-fold higher than that calculated from linear extrapolation from the BMDLs (40 mg fenofibrate/kg/day and 4 mg methapyrilene/ kg/day), which lead to exposures that would result in a 1 in 1 million excess cancer risk of about 28 lg fenofibrate/day and 3 lg methapyrilene/ day for a 70 kg person.


	ADI (Deterministic, toxicogenomic POD-based)

> 

ADI (probabilistic, linear extrapolation from BMDL-based)
	Probabilistic 
	Funding:

- industry

Other CoI:

- the authors declare they have no CoI

- at least 1 author from industry

	Bokkers and Slob, 2007
	The study compared the CED (critical effect dose, i.e., a benchmark dose used for continuous responses) and NOAEL ratio distributions for interspecies differences. The results showed that the resulting distribution is narrower when established with the benchmark dose approach. 

Therefore, the assessment factor applied to a CEDL (the lower confidence limit of a CED, analogous to the BMDL) should be smaller than the assessment factor to be applied to a NOAEL. 
	BMD-based Uncertainty factor < NOAEL-based uncertainty factor
	Probabilistic
	Funding:

- public (European Commission)

Other CoI:

- not stated at all 

- at least 1 author from industry 

- at least 1 author from government 

	Butterworth et al., 2007


	The highest NOEL in this combined tumor dataset corresponds to of 81 mg/kg-d, and the average BMD and BMDL for a 1% response rate are 84 and 33 mg/kg-d, respectively.

Safe absorbed dose calculated: 

- with NOEL is 0.27 mg / kg-d, 

- with BMD10 is 0.28

- with BMDL01 is 0.11

Safe oral intake dose calculated: 

- with NOEL is 0.3 mg / kg-d, 

- with BMD10 is 0.3

- with BMDL01 is 0.1

Safe inhalation exposure level, calculated: 

- with NOEL is 1.6 (0,3) mg / m3 (ppm), 

- with BMD10 is 1.6 (0.3) mg / m3 (ppm),

- with BMDL01 is 0.6 (0.1) mg / m3 (ppm),
	BMDL1 < NOEL

BMDL10-based safe dose ( NOEL-based safe dose

BMDL1-based safe dose < NOEL-based safe dose


	Probabilistic (BMDL1)
	Funding:

- industry

Other CoI:

- not stated at all 

- at least 1 author from consultancy

	Crofton et al., 2007
	The NOEL for triclosan was 30 mg/kg/day, and the BMDL was 35.6 mg/kg/day.
	BMDL5 > NOEL

Probabilistic > deterministic
	Deterministic  
	Funding:

- public (national)

Other CoI:

- not stated at all 

- at least 1 author from government

	Foronda et al., 2007a
	A BMDL10 at its lower 95% confidence limit of 0.10 mg/kg bw/day had been used to derive the TDI for 1080.

For the deterministic calculation, a NOAEL of 0.075 mg/kg bw/day has been used. 

The TDIs from the BMD approach were generally slightly higher than the NOAEL approach and therefore less conservative.
	NOAEL < BMDL10

TDI (NOAEL) < TDI (BMDL10)

Probabilistic TDI > deterministic TDI
	Deterministic 
	Funding:

- public (national)

Other CoI:

- not stated at all 

- at least 1 author from government

	Foronda et al., 2007b
	The BMD10s and BMDL10s calculated for each model were compared to the NOAELs. The BMDL10s for all end points, using the best fit models, were about three times higher than the NOAELs for female cardiomyopathy and teratogenicty; and almost the same for the other end points.

The BMDL10 are generally higher than the corresponding NOAEL. 

As regards LOAEL, BMDL10 was higher for two endpoints, and lower for three endpoints. The BMDL10 were lower than the LOAEL for all the endpoints.  
	BMDL10 > NOAEL

Probabilistic > deterministic
	Deterministic 
	Funding:

- public (national)

Other CoI:

- not stated at all 

- at least 1 author from government 



	Gollapudi et al., 2012
	BMD approaches are inherently more conservative than NOGELs (no observed genotoxic effects).
	Deterministic (NOGEL) > probabilistic (BMDL10)
	Probabilistic
	Funding:

- not stated at all 

Other CoI:

- not stated at all 

- at least 1 author from industry 

- at least 1 author from consultancy

- at least 1 author from government

	Herlin et al., 2010
	In the present study, the BMDs and BMDLs corresponding to a response level of 5% tended to be at doses consistent with the corresponding NOAELs.

For the 10% response level, BMDLs were for most of the parameters higher than the NOAELs, and between 2 and 10 times higher than the corresponding BMDLs for a response level of 5%. 

However, for other parameters, the NOAELs tended to be higher than the corresponding BMDLs, whether the response level was 5% or 10%. 

The study concludes that a response level of 5% is relevant for the estimation of BMDs and BMDLs corresponding to the different bone parameters analyzed.
	For some parameters:

BMDL10 > NOAEL

Probabilistic > deterministic

For other parameters:

BMDL5 < NOAEL

BMDL10 < NOAEL

Probabilistic < deterministic
	Deterministic 

Probabilistic
	Funding:

- public (national)

- public (European Commission)

Other CoI:

- the authors declare they have no CoI

- at least 1 author from government

	Izadi et al., 2012
	The study compared the POD (Point of Departure) obtained from benchmark analysis with the traditional toxicity thresholds originally used for risk assessment, NOAEL and LOAEL. The BMD and BMDL05 generally were higher than the NOAEL, but lower than the LOAEL. 

For 82% of the studies investigated, the BMDs fell between the NOAEL and the dose above. 

The BMD was calculated to be lower than the LO(A)EL in 8 of the 10 studies investigated, and the BMDL05 was found to be lower than the LO(A)EL in all the 10 studies. 
	BMDL5 > NOAEL

Probabilistic > deterministic
	Deterministic 
	Funding:

· not stated at all 

Other CoI:

- not stated at all 

- at least 1 author from government

	Sand et al., 2008
	The study indicates that higher precision and less conservatism is obtained when a dose-response modeling approach is applied.
	BMDL (1%, 5% and 10%) < NOAEL

Probabilistic < deterministic
	Probabilistic 
	Funding:

· not stated at all 

Other CoI:

· not stated at all 

	Sand et al., 2011
	An approach based on signal-to-noise crossover dose has been compared to NOAEL and benchmark dose.

For developmental toxicity data, BMDLs were lower than NOAEL. The mean median NOAEL:BMDL10 ratios were 2,9 and 2,0 repectively; this suggests that the average risk at the NOAEL is > 10%

For data on body weight, liver and kidney weight and red blood cell counts indicated that BMDL05 (defined as 5% change in the mean response relative to the background) was close to the NOAEL at median. 
	BMDL10 < NOAEL

Probabilistic < deterministic
	probabilistic
	Funding:

- not stated at all 

Other CoI:

- not stated at all

- at least 1 author from consultancy

- at least 1 author from government

	Thomas et al., 2007
	Values of NOAEL of 2 ppm and LOAEL of 6 ppm for epithelial hyperplasia had been reported in a previous study. By comparison, the mean BMD value in this study for the positive regulation of cell proliferation was 5.68 ppm. 

Overall, mean BMD values for the gene expression changes related to cell proliferation and the DNA damage response were near 6 ppm and were comparable to the BMD10% estimated for tumor formation of 6.40 ppm in another study.
	BMD > NOAEL

Probabilistic > deterministic
	deterministic
	Funding:

- industry

Other CoI:

- not stated at all 

- at least 1 author from consultancy



	Tonk et al., 2011
	Two NOAELs were withdrawn from the literature for immunotoxicity of DOTC:

· 0.23 mg/kg bw/day, for the occurrence of thymus lymphoma after 2 years of exposure, 

·  0.87 mg/kg bw/day for decreased thymus weight after 3 month of exposure. 

The BMDL calculated in the study, for decreased relative thymus weight, was 0.10 mg/kg bw/day. 

For other functional immune parameters and thymocyte subset parameters, more sensitive than relative thymus weight, BMDLs were ranging from 0.06 to 0.28 mg/kg feed, equivalent to 0.003 to 0.014 mg/kg bw/day, respectively, which are 14–77 x lower than the NOAEL reported in literature.
	BMDL5 < NOAEL

Probabilistic < deterministic
	Probabilistic 
	Funding:

- not stated at all

Other CoI:

- not stated at all 

- at least 1 author from government

	Van der Ven et al., 2008
	Yes

Deterministic value in previous EU RAR – NOAEL  = 1 mkd (for commercial pentaPBDE) = 0,45 mkd for pure pentaPBDE

In the present study – BMDL = 0,5 and 1,1 mkd (for the 2 more sensitive effects) = 0,2 and 0,5 mkd (mg/bw/d) pure

The value 0,2 of BMDL is lower than NOAEL 


	BMDL < NOAEL

Probabilistic < deterministic
	probabilistic
	Funding:

- public (European Commission)

Other CoI:

- not stated at all 

- at least 1 author from government


DISTRIBUTIONS OF NOELs USING CRAMER CLASSES
	Price and Wiltshire, 2009
	The probabilistic mDNEL (the safe dose of a mixture of chemicals) was found to be less onservative that the point estimates. The 5th percentiles of the uncertainty distributions were found to be approximately two- to three fold higher than the deterministic values. The central values for the mDNEL were more than 60-fold higher than the deterministic values.
	Probabilistic value > deterministic value
	Deterministic
	Funding:

- industry

Other CoI:

- not stated at all 

- at least 1 author from industry

	Price et al., 2009
	The study concluded that the deterministic predictions of DNEL for a mixture are more conservative than the probabilistic calculations. 

For one of the 48 mixtures studied, the median value of additive toxicity was 306-fold higher than the deterministic value while another had a value that was 5.4- fold higher. 
	Probabilistic value > deterministic value
	Deterministic
	Funding:

- industry

Other CoI:

- not stated at all 

- at least 1 author from industry


SPECIES SENSITIVITY DISTRIBUTIONS
	Reference
	Comparison deterministic - probabilistic
	Summary comparison of values
	Which is the most conservative
	Conflict of Interest

	Jin et al., 2011
	All NOECs were higher than the PNEC derived by using SSD 


	NOEC > PNEC (SSD)
	Probabilistic
	Funding:

- public (national)

Other CoI:

- not stated at all 



	Caquet et al., 2013
	Existing regulatory Environmental Quality Standard values were found to be lower than study’s estimates of EC50-based and NOEC-based HC5-95 %.

The Environmental Quality Standards used included Annual Average-Environmental Quality Standards and Maximum Allowable Concentration-Environmental Quality Standards (AA-EQS and MAC-EQS, respectively) values for a list of priority substances defined by the EU Water Framework Directive.
	Deterministic value (for Environmental Quality Standards) < HC5-95% 
	Deterministic
	Funding:

- public (national)

Other CoI:

- not stated at all 



	Ciffroy et al., 2013
	The Bayesian SSD developed here is always less conservative than the deterministic approach using an assessment factor of 10 used by regulators for overcoming the limitations of small data sets. 
	Deterministic value (using an AF of 10) < Bayesian SSD
	Deterministic
	Funding:

- public (national)

Other CoI:

- not stated at all 

	De Laender et al., 2013
	The study compared risk assessments using SSDs and food web models. 

The HC5-50s predicted by SSD were two to five times (metals) and 10 to 100 times (organic chemicals) higher than the predicted no effect concentrations (PNECs) for the aquatic environment listed in the risk assessment reports. 

The study concluded that deterministic PNECs are protective for aquatic ecosystems.
	HC5-50 > PNEC (deterministic)

Probabilistic > deterministic
	Deterministic
	Funding:

- public (national)

Other CoI:

- not stated at all 

- at least 1 author from consultancy

	Hall et al., 2009
	Yes

NOEC (microcosm) = 323 ng/L

The probabilistic benchmark (laboratory) was considered at the 10th percentile = 193 ng/L 
	Deterministic value (NOEC microcosm) > probabilistic value 
	Probabilistic
	Funding:

- industry

Other CoI:

- at least 1 author from industry 



	Jänsch et al., 2007
	Due to the nature of the derivation method, the lowest effect values found in laboratory studies in virtually all cases will be lower than the calculated HC5. For 18 of the 19 cases presented in the paper, clear ecotoxicological effects (EC50) below the calculated HC5 have been found in the literature. In most cases, the factor between the lowest EC50 and the HC5 calculated is 2 to 4, but can be as great as 10. Only in one case the experimental values are slightly above the HC5. 
	HC5 > NOEC (and some EC50)

Probabilistic > deterministic
	Deterministic 
	Funding:

- public (national)

Other CoI:

- not stated at all 

- at least 1 author from consultancy

	Jin et al., 2012a
	PNEC values using an assessment factor (AF) and SSD were compared in this paper.

PNECs derived using AF methods were more protective and conservative than that derived using SSD methods. PNECs obtained by the AF approach were one order of magnitude less than those from SSD methods. 
	PNEC (deterministic) < PNEC (SSD)
	Deterministic
	Funding:

- public (national)

Other CoI:

- not stated at all 

	Nagai et al., 2012
	The deterministic and SSD-based values gave results differing by a factor of 2,8 and 2,4, for two sites (20 times by deterministic vs 7,1 times by SSD; 10 times by deterministic vs 23,6 times by SSD); for the first deterministic value > SSD, for the second the contrary
	Probabilistic > deterministic

Probabilistic < deterministic
	Deterministic

Probabilistic
	Funding:

- public (national)

Other CoI:

- not stated at all 

- at least 1 author from industry 

- at least 1 author from government

	Raimondo et al., 2008
	The HC5s were significantly lower than the concentrations derived from applying safety factors of 5 and 10 to toxicity data for rainbow trout 

The HC1s were generally lower than the concentrations derived from a safety factor of 100 applied to rainbow trout toxicity values.

The median HC5 of all SSDs was significantly lower than the median values obtained with a safety factor of 5. 

The HC5s were significantly lower than environmental concentrations derived from a safety factor of 10. 

Effect concentrations derived from a safety factor of 100, were significantly less than HC5s but not significantly different from HC1s. 
	Probabilistic effect level (HC5) < deterministic effect level (with safety factors of 5 or 10)

Probabilistic effect level (HC5) > deterministic effect level (with safety factors of 100)
	Probabilistic  (if safety factors of 5 or 10)

Deterministic (if safety factors of 100)
	Funding:

- public (national)

Other CoI:

- review and / or commenting and/or approval of the manuscript by government

- at least 1 author from government


	Sánchez-Bayo and Goka, 2012
	The SSD-based protective level for etofenprox in water is between two and ten times higher than the median effect concentrations determined for aquatic arthropods and zooplankton from a mesocosm study.
	Probabilistic > deterministic (mesocosm)
	Deterministic
	Funding:

- not stated at all 

Other CoI:

- not stated at all 

- at least 1 author from government 

	Schmitt-Jansen et al., 2008
	It is by no means certain that a level of 95% of species, unaffected by the toxicant, will protect ecosystem structure and function. However, there are studies showing that PNECs derived from SSDs seem protective for ecosystems. 

It was also observed that LOECs derived from experiments were higher than PNECs from SSDs.

Comparison between EC5 derived from SSDs and ecological thresholds derived from micro/mesocosm experiments were similar.  
	LOEC (experiments) > PNEC (SSD)

Deterministic > probabilistic
	Probabilistic 

(if LOEC is used instead of NOEC)
	Funding:

- not stated at all 

Other CoI:

- not stated at all 

- at least 1 author from consultancy



	Staples et al., 2008
	The HC5 values obtained with the 4 methods were: 18 (g/l, 71 (g/l, 11 (g/l and 22 (g/l. 

All these values were higher than the deterministic AF approach of 1,6 (g/l. 
	HC5 > PNEC (AF)

Probabilistic > deterministic
	Deterministic
	Funding:

- industry

Other CoI:

- not stated at all 

- at least 1 author from industry 

- at least 1 author from consultancy

	Van Sprang et al., 2009
	When the EU RAR deterministic approach has been used, risks have been found in different basins. This is due to the use of a safety factor in EU RAR and a conservative approach.  

With the probabilistic approach, more limited risks were identified. 


	Deterministic value (for risk) < probabilistic value 
	Deterministic
	Funding:

- not stated at all 

Other CoI:

- not stated at all 

- at least 1 author from industry 

- at least 1 author from consultancy


PROBABILISTIC EXPOSURE ASSESSMENT

	Reference
	Comparison deterministic - probabilistic
	Summary comparison of values
	Which is the most conservative
	Conflict of Interest

	Boon et al., 2011
	A deterministic model for calculating long-term dietary exposure to two chemicals has been compared with three probabilistic models. The deterministic calculation was always more conservative than the probabilistic calculations. 
	Deterministic value of exposure > probabilistic value of exposure
	Deterministic
	Funding:

- public (national)

- public (European Commission)

Other CoI:

- the authors declare they have no CoI

	Chimeddulam and Wu, 2013
	Probabilistic and deterministic values for exposure have been compared; probabilistic 95th percentiles were always higher (more conservative) than deterministic
	Probabilistic value for exposure (95th percentile) > deterministic value
	Probabilistic
	Funding:

- public (national)

Other CoI:

- not stated at all 

	Judson et al., 2011
	Probabilistic BPAD (biological pathway altering dose) values were below or at most a factor of 10 higher than the NEL/100 (NEL = no effect level). In this study, BPAD was calculated probabilistically, making use of in vitro assay data and an in vitro derived pharmacokinetic model, coupled with estimates of population variability and uncertainty.
	Probabilistic value for exposure < NEL/100

Probabilistic value for exposure > NEL/100


	Indecisive
	Funding:

- industry

Other CoI:

- the authors declare they have no CoI

- at least 1 author from government 

	Morales et al., 2011
	The exposure values obtained from the deterministic approach were in the same range or higher than the 95th percentiles obtained from Monte Carlo. 
	Probabilistic value for exposure (95th percentile) ( deterministic value
	Deterministic
	Funding:

- public (national)

Other CoI:

- not stated at all

	Schleier et al., 2009
	The deterministic risk estimates previously available in the literature were 6 – 100 times greater than the probabilistic results from this study, at the 95th confidence interval of exposure. 
	Deterministic value of exposure > probabilistic value of exposure
	Deterministic
	Funding:

- public (national)

Other CoI:

- not stated at all 

- at least 1 author from industry 

- at least 1 author from government

	Zhang, 2010
	For both models used, the 95th percentile for exposure is higher than the deterministic estimate, which is therefore less conservative (protective). 
	Probabilistic value for exposure (95th percentile) > deterministic value
	Probabilistic
	Funding:

- public (national)

Other CoI:

- not stated at all


PROBABILISTIC CHEMICAL-SPECIFIC ADJUSTMENT FACTORS (CSAF)

	Reference
	Comparison deterministic - probabilistic
	Summary comparison of values
	Which is the most conservative
	Conflict of Interest

	Mörk and Johanson, 2010 


	According to the Bayesian simulations, chemical-specific adjustment factors (CSAFs) of 2.1, 2.9, and 3.8 were found to be sufficient to cover the differences in surrogate dose at the upper 90th, 95th, and 97.5th percentile, respectively, of the general population. However, higher factors were needed to cover the same percentiles of children. The corresponding CSAFs for the occupationally exposed population were 1.6, 1.8, and 1.9.

Chemical risk assessors have typically applied a default assessment factor (AF) of 3, 3.2, 5, 10 or 25 to address intraspecies toxicokinetic variability.
	Probabilistic Assessment Factor < Deterministic Assessment Factor
	Deterministic
	Funding:

- public (national)

Other CoI:

- not stated at all 



	Nong and Krishnan, 2007
	This paper used a Probability-bounds approach for assessing intraspecies variability in pharmacokinetics.

All the values of the IVF-PK (Inter-individual variability Factor in pharmacokinetics, also known as HKAF = Human Kinetic Adjustment Factor) obtained with Monte Carlo or the P-bounds, for the four substances considered in the study, are lower, i.e., less conservative, than the deterministic default value used in risk assessment (which is of 3.2)
	Probabilistic HKAF (IVF-PK) < Deterministic AF
	Deterministic
	Funding:

- not stated at all

Other CoI:

- not stated at all

	Valcke and Krishnan, 2011a
	Usually a deterministic human kinetic adjustment factor (HKAF) of 3,16 is used. 

The results show that the default HKAF can be exceeded in neonates when a particular combination is obtained. 
	Some probabilistic HKAF < Deterministic (default) TK

Some probabilistic HKAF > Deterministic (default) TK
	Indecisive 

(depending on: dose metrics, chemical characteristics, metabolic pathways and subpopulations considered)  
	Funding:

- public (national)

Other CoI:

- not stated at all 



	Valcke and Krishnan, 2011b
	A default kinetic adjustment factor (HKAF) of 3,6 is used in non-cancer risk assessment. 

Monte Carlo simulations were performed and the HKAF was calculated as the ratio of the 95th percentile value of internal dose metrics in subpopulation to the 50th percentile value in adults.

On the basis of the area under the parent compound’s arterial blood concentration vs time curve (AUCpc), highest HKAFs were obtained in neonates for every scenario considered, and were the highest for bromoform (range: 3.6–7.4). Exceedance of the default value based on AUCPC was also observed for an oral exposure to chloroform in neonates (4.9). In all other cases, HKAFs remained below the default value.

HKAF depends on the exposure route, dose metrics and subpopulation considered, as well as characteristics of the chemicals investigated
	Some probabilistic HKAF < Deterministic (default) TK

Some probabilistic HKAF > Deterministic (default) TK
	Indecisive 

(depending on: exposure route, dose metrics, chemical characteristics, and subpopulations considered)  
	Funding:

- public (national)

Other CoI:

- the authors declare they have no CoI

	Valcke and Krishnan, 2011c
	The default factor for the interindividual variability in toxicokinetics (TK) is 3,2. 

The chemical-specific adjustment factors (CSAFs) for TK, called human kinetic adjustment factor (HKAF), was computed based on distributions of dose metrics obtained by Monte Carlo simulations [95th percentile in each subpopulation/median in adults].

For different chemicals, subpopulations and exposure situations, the (probabilistic) HKAFs obtained were: 1 – 6.8, 1,1 – 5.2, 1.3 – 2.1. 

The study shown that interindividual variability in internal dose metrics may be within, equal to or exceed the default UF.
	Some probabilistic HKAF < Deterministic (default) TK

Some probabilistic HKAF > Deterministic (default) TK
	Indecisive 

(sometimes probabilistic HKAF exceeds the default value, depending on exposure duration and intensity of inhalation)  
	Funding:

- public (national)

Other CoI:

- not stated at all 

- at least 1 author from government


FUZZY METHODS

	Reference
	Comparison deterministic - probabilistic
	Summary comparison of values
	Which is the most conservative
	Conflict of Interest

	Cabanillas et al., 2012
	The results of a new fuzzy method have been compared with the solid method developed in the context of the Water Framework Directive. They show that the fuzzy model is more conservative than the deterministic model.”
	Fuzzy risk > deterministic risk
	Fuzzy
	Funding:

- public (national)

- public (European Commission)

Other CoI:

- not stated at all 

- at least 1 author from government

	Ocampo-Duque et al., 2012
	The study was designed a system for assessing chemical risks in river basins. The model integrates SOM (Self-Organizing Maps) and FIS (Fuzzy Inference Systems). 

The method developed here (Ecological risk points) proved to be more sensible than the EU regulation-based RCR (Risk Caracterisation Ratios) for identifying substances potentially of concern and the level of their risks. The level of the risks identified with this method was higher than with the RCR method.
	Fuzzy risk > deterministic risk
	Fuzzy
	Funding:

- public (national)

- private foundation

Other CoI:

- not stated at all 




PROBABILISTIC RISK ANALYSIS
	Reference
	Comparison deterministic - probabilistic
	Summary comparison of values
	Which is the most conservative
	Conflict of Interest

	Benekos et al., 2007
	The probabilistic value of risk is two orders of magnitude compared with the single point estimate of risk obtained when assigning average values to the parameters.
	Probabilistic risk > deterministic risk
	Probabilistic 
	Funding:

- public (national)

Other CoI:

- not stated at all 

- at least 1 author from consultancy

	Bruce et al., 2007
	The study compares the deterministic and probabilistic RA of PAHs for different age groups, for two contaminated sites, using sample heterogeneity only, or both sample heterogeneity and exposure factors. For the 32 probabilistic situations thus calculated for which deterministic values also existed, for 20 situations the probabilistic risk (95th percentile) was lower than the deterministic risk, for 11 situations the probabilistic risk was higher than the deterministic risk, and for one situation the two values were equal. 
	For 32 risk calculations (on two sites, with different methods and for different subpopulations):

- for 20 situations the probabilistic risk (95th percentile) < deterministic risk

- for 11 situations the probabilistic risk (95th percentile) > deterministic risk

- for 1 situation they were equal
	Indecisive
	Funding:

- public (national)

Other CoI:

- not stated at all

	Erdal and Carollo, 2007
	RBALs (Risk-Based Action Limits) were calculated in this study, using Monte-Carlo simulation. 

Probabilistic RBALs were found to be less stringent than deterministic RBALs for VOCs, but for PAHs, the opposite is the case. 

The authors explain this difference by the difference in dominant exposure pathway(s) for VOCs (i.e., inhalation) and PAHs (i.e., ingestion and dermal contact). 
	For VOCs, probabilistic value for risk > deterministic value for risk

For PAHs, probabilistic value for risk < deterministic value for risk 
	Indecisive
	Funding:

- public (national)

Other CoI:

- not stated at all 



	Gutiérrez et al., 2009
	Yes: probabilistic assessment highlighted situations of risk which were not showed by deterministic analysis
	Probabilistic risk > deterministic risk
	Probabilistic 
	Funding:

- public (national)

Other CoI:

- not stated at all 



	Hanson and Stark, 2012


	The paper compared predicted no effect concentrations (PNEC) to the probability for pseudo extinction and the recovery time for two fish species that were simulated using complex models that included environmental stochasticity and density dependence.
	Probabilistic risk > deterministic risk
	Probabilistic 
	Funding:

- public (national)

Other CoI:

- the authors declare they have no CoI

	Sassi and Ruggeri, 2008
	An RME (reasonable maximum exposure) deterministic approach and a Monte Carlo stochastic approach were used for risk estimation; the evaluation of uncertainty was performed in both cases.”
The deterministic value for exposure was higher, for all the three substances tested, than the 95th percentile of the probabilistic exposure calculation
	Probabilistic risk < deterministic risk
	Deterministic 
	Funding:

- not stated at all

Other CoI:

- not stated at all

	Sassi et al., 2007
	The value of risk calculated by RME deterministic method is

RRME = 4.39 x 10−5. 

Monte Carlo simulation 95th percentile is R95 = 3.33 x 10-6.
	Probabilistic risk < deterministic risk
	Deterministic 
	Funding:

- not stated at all 

Other CoI:

- not stated at all 

- at least 1 author from consultancy



	Urban et al., 2009
	The study compared probabilistic and deterministic values of risk from eating fish from the Lower Passaic River (LPR) in New Jersey.

For the child scenario, the 95th percentile of total excess cancer risk for the child RME (reasonable maximum exposure) is less than half the total excess cancer risk estimated using deterministic risk analysis, which indicates higher conservativeness for the deterministic calculation.
	Probabilistic risk < deterministic risk
	Deterministic 
	Funding:

· industry

Other CoI:

- not stated at all 

- at least 1 author from consultancy

	Wang et al., 2009
	A tiered EPA approach calculates deterministic and probabilistic values of risk. Probabilistic are higher than deterministic.
	Probabilistic risk > deterministic risk
	Probabilistic 
	Funding:

- public (national)

- public (European Commission)

Other CoI:

- not stated at all 
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