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SEAC/24/2014/04 

(Agreed at SEAC-24) 

 

 

Evaluation of restriction reports and applications for 

authorisation for PBT and vPvB substances in SEAC 

1. INTRODUCTION 

PBT and vPvB substances are subject to restriction and authorisation. Quantification 
of impacts is not currently possible for most PBT/vPvB substances, which makes the 
evaluation of the proportionality of the proposed restriction or an application for 

authorisation (whether the socio-economic benefits of use of the substance outweigh 
the risks1) challenging. Nevertheless, the Committee for the Socio-economic Analysis 
(SEAC) still needs to form an opinion on these cases. 

This document outlines the approach for the evaluation of restriction dossiers and 

applications for authorisation for PBT and vPvB substances in SEAC. Based on future 
developments in methodologies to evaluate the socio-economic impact of PBT and 
vPvB substances and experience gained from using the current approach, SEAC may 

update this approach. 

2. PURPOSE 

The main purpose of the approach to evaluating PBT and vPvB substances in SEAC is 

to ensure a consistent treatment of the relevant socio-economic issues in restriction 
reports as well as authorisation applications. This will also make the opinion forming 
process in SEAC more efficient. Furthermore, Member States (MS) preparing 
restriction reports and potential applicants working on applications for authorisation 

may consider more transparently how the evaluation will be carried out by SEAC, 
when building their cases. However, it should be said that the intention is not to limit 
the approaches available for MSs and potential applicants.  

3. BACKGROUND  

PBT and vPvB substances are of specific concern due to their potential to remain and 
accumulate in the environment over long time periods. Historical cases have shown 
that the effects of such accumulation are unpredictable in the long-term and that 

exposure is practically difficult to reverse, because an elimination of emissions will 
not necessarily result in a measurable reduction in chemical concentrations. The 
properties of the PBT and vPvB substances lead to an increased uncertainty in the 

estimation of risk to human health and the environment when applying quantitative 
risk assessment methodologies. For PBT and vPvB substances a “safe” concentration 

                                                 

1 Adequate control route is not possible for authorisation applications on PBTs and vPvBs under REACH 
(Article 60 3 (c)). 
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in the environment cannot be established using the methods currently available, and 
the quantification of risks is not foreseen in REACH.  

Consequently, the data on P, B and T properties does not often allow for quantitative 

assessment of the human health or environmental impacts. The valuation of benefits 
via the assessment of the impacts on the environment and human health – the 
standard ‘impact pathways’ approach to benefits assessment for chemicals – is 
therefore not possible, and other options for benefits assessment need to be 

considered. 

Direct ‘contingent’ valuation of benefits involve surveys in which members of the 
public would be provided with a description of the possible change in human welfare 
related impacts, associated with a specific reduction of PBT or vPvB substances, and 

are asked to state the monetary value that they would place on that reduction. 
However, given the lack of information on the change in impacts, credible valuation 
scenarios are difficult to develop, such that survey respondents may effectively be 

left unclear as the nature and scope of the impacts for which monetary valuation is 
required. Although contingent valuation studies have been undertaken for decades 
and are well established, very few such studies have so far been undertaken to value 
the benefits of PBT or vPvB reduction. Even if the difficulty in quantifying PBT and 

vPvB impacts makes this direct approach attractive, the current state of the 
evidence base does not seem to allow it to be applied by the dossier submitters, 
applicants or SEAC. 

A second option would be to provide only a qualitative, narrative argumentation in 
favour or against the proportionality of any proposed restriction or application. 
However, there are no agreed criteria by which such argumentation could be made 
and moreover, the approach would still face the difficulty of assessing scale or 

degrees of economic welfare change (benefits), in a commensurate way with costs, 
such that it would not be able to provide an unambiguous conclusion regarding 
proportionality. 

In the absence of readily practicable means to value these types of benefits, and the 

difficulty in using only a qualitative argumentation to evaluate the proportionality of 
restrictions and authorisation applications, the approach of SEAC to evaluate PBT 
and vPvB substances is based on using available information on compliance costs 

and emissions. Such information should typically be available or readily generated 
for PBT and vPvB substances. 

4. APPROACH 

4.1. Cost-effectiveness analysis as a basis of the framework 

SEAC will base its evaluation of PBT and vPvB cases on the use of cost-effectiveness 
analysis.2 The input parameters are reduced emissions of PBT or vPvB substance and 
the compliance costs. In other words, the basis of the evaluation will be the cost per 

unit (e.g. kilogram) of emission reduced. This information should always be available 
in the dossiers. It is recognised that especially the environmental effects may 
partially take place outside the EU, however, the starting point is that both 
compliance costs and emission reductions are estimated for the EU. When relevant, 

                                                 

2 Cost-effectiveness analysis (CEA) is widely used to support decision making by determining the least 
cost means of achieving pre-set targets or goals. It is often defined in terms of finding the minimum cost 
of meeting a specified physical outcome. CEA does not require monetising the benefit of achieving a 
target, but the disadvantage is that it provides no assurance that achieving any target is actually worth 
doing. 
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this information may be complemented by considering changes in the emissions 
outside the EU, or qualitative description on the global allocation of effects. 

For PBT and vPvB substances pre-set target levels or goals that have been judged 

worth achieving do not exist. In fact, REACH promotes the minimisation of the 
impacts by requiring the minimisation of releases and environmental and relevant 
human exposure. To assess the proportionality of the cost-effectiveness estimates, it 
would be desirable to have a comparator or a “benchmark” on the level of costs that 

are deemed to be worthwhile taking when reducing emissions of PBTs and vPvBs. 
This could be based e.g. on: 

• previous studies on abatement or avoidance costs for PBTs and vPvBs, 
including information on the cost of past regulations, and/or  

• existing data on remediation or clean-up costs for PBTs and vPvBs, and/or 

• previous economic valuation studies which have looked at the benefits of 
reducing exposure to PBTs and vPvBs or similar substances.3 

Annexes 1 and 2 present such information on PCBs and mercury. Even if mercury is 
not a PBT substance, the information is considered relevant due to the PBT like 
properties of the substance.  

Based on the available information in the annexes, it does not seem possible to set 

any single benchmark level for the acceptable level of costs that would be applicable 
for all PBTs and vPvBs. The existing studies are mostly based on historical cases of 
emissions that occurred in a given geographical area during a given period of time. 

The studies may estimate the adverse socio-economic impacts (damage costs) of 
such specific pollution occurrences, but do not establish general damage cost 
functions. Ex-ante costs (i.e. the cost of avoiding emissions in the first place, for 
example by substituting a PBT substance with a less hazardous alternative) can 

differ a lot from ex-post costs (i.e. the cost of cleaning up or repairing damage from 
emissions that have already occurred), even for the same substance. Furthermore, 
some of the cost-effectiveness estimates are for the reduced amounts of substance 
used, instead of the emitted amounts. 

SEAC has not been able to set benchmarks with the available information. This does 
not exclude the possibility that SEAC would be able to do it in the future. 

4.2. Differences between PBT/vPvBs in their potential to cause 
damage 

The potential of emissions of PBT and vPvB substances to damage human health or 
the environment varies between the substances. This is due, for example, to 
differences in the toxicity and the exposure levels. Ideally, PBTs and vPvBs could be 

weighted based on their damage potential. The weighting would allow SEAC to take 
into account the damage potential quantitatively in the cost-effectiveness analysis 
when assessing the proportionality. In other words, to have specific acceptable levels 

of cost (benchmarks) for each PBT of vPvB substance. 

The current framework takes into account differences in emission factors between 
different substances and uses. However, it appears evident that it is not currently 
possible in practice to further weight the damage caused by PBTs and vPvBs. A 

                                                 

3 It is clear that retrospective economic valuation studies on benefits are available only for some PBTs and 
vPvBs, such as PCBs, and they may reflect only some impacts that can be observed in particular 
(geographically limited) cases. In other words they may not fully reflect the PBT concern. 
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quantitative weighting method may have additional value in a relative way, i.e. 
qualitatively in a comparison between different substances, but a systematic 
approach to weight the damage that would be applicable for all the cases does not 

exist. The weighting with available methods is not possible or meaningful 
quantitatively because: 

• the uncertainty introduced by applying available methods would limit the 
usefulness considering also the uncertainties present already in the emission 

and cost estimates,  

• a clear value of different measurement, e.g. persistence or bioaccumulation, 
has not in most cases been identified for PBT and vPvB substances, and 

• the information on the properties originate from a large variety of data types, 

which makes the comparison challenging. 

Given the problem of undertaking quantitative weighting, the current starting point 
for the evaluation is that a unit of emission of any PBT or vPvB substance is 

considered  the same in terms of the potential damage to human health and 
environment.  

While weighting on the basis of (expected damage) is not possible systematically 
using numerical approaches, it should be often feasible to describe factors or 

situations where a particular PBT or vPvB would be likely to cause more or less 
damage. Examples of such factors and situations are listed in Annex 3. These include 
the possibility to use information on P, B and T properties. 

This type of complementary information may be relevant in specific cases. It is 
expected, that applicants and Member States preparing restriction reports consider 
factors and situations, such as presented in the Annex 3, when carrying out their 
assessment, and when relevant report the available information in their dossiers. 

When complementary information is presented, SEAC will take it into account case-
by-case along with the cost-effectiveness analysis.  

5. POTENTIAL UPDATES OF THE APPROACH 

Based on developments in the methodologies to evaluate the socio-economic impact 

of regulating PBT and vPvB substances and experience gained from using the current 
approach, SEAC will update the approach when needed. For example, further work 
on benchmarks could improve the approach and additional information relevant for 

the benchmarking may become available. It could also be possible to further develop 
the list of qualitative descriptors or situations with more or less potential to cause 
damage, or to develop a more systematic way to qualitatively consider these factors 
by SEAC. 

If a standard benchmark was set based on the available information on damage 
costs and cost-effectiveness, it could be used alongside with any available qualitative 
case specific factors on the relative damage potential of a PBT or vPvB substance. 
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Annex 1: Overview of cost estimates for PCBs 

Source Type of cost estimate Original estimate Guesstimated cost per kg 

Lower Fox River/Green Bay (WI) Natural Resource Damage Assessment 

Bishop 
2000 

WTP for ongoing PCB-caused losses  
(346,700 households in 10 Wisconsin counties) 

USD 254 – 610 million USD 2,240 – 5,379/kg 
(based on release of 113 tons) 

Breffle 
1999 

Damages from Recreational Fishing Service Losses 
Resulting from Fish Consumption Advisories 
(combined revealed and stated preference model) 

USD 106 – 147.7 million USD 935 – 1,302/kg 
(based on release of 113 tons) 

EPA 2013  Removal or containment of 8 million cubic yards 
of contaminated sediments in Fox River and Green 

Bay area, consisting of 5 operable units (OU) 

USD 701 million USD 7,538/kg 
(based on 93 tons of PCB content) 

EPA 2013  Dredging and disposal of 370,000 cubic yards of 

contaminated sediments in OU 1 

USD 100 million USD 116,000/kg 

(based on 860 kg of PCBs removed) 

New Bedford (MA) Harbor Site 

McConnell 
1984 

Damages to recreational activity, including beach use 
(WTP for access to beaches) and recreational fishing 
(travel costs incurred by fishermen) 

USD 9.53 million USD 79/kg 
(based on release of 120 tons) 

Mendelsohn 
1986 

Damages by PCB contamination to New Bedford 
harbour amenities using residential property values 

USD 27.3 – 39.7 million USD 228 – 331/kg 
(based on release of 120 tons) 

EPA 1998  Dredging and containment of approximately 450,000 
cubic yards of PCB-contaminated sediment 

USD 120 – 130 million USD 1,000 – 1,080/kg 
(based on release of 120 tons) 
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Source Type of cost estimate Original estimate Guesstimated cost per kg 

Ban under US Toxic Substances Controls Act (1979) 

EPA 1979  Rule banning the manufacture of polychlorinated 

biphenyls (PCBs) and phasing out most PCB uses 

USD 58 – 105 million 

(first year), USD 34 million 
(annual cost) 

USD 3.2 – 5.7/kg (first year cost) 

USD 1.9/kg (annual  cost) 
(based on 18 tons produced in 1974) 

MacArthur/ 
Nagy 1976  

Economic impact of a ban, including primary (“red 
tape”, disposal, plant rebuild, salary) and secondary 

impact (new plant rebuilds for increasing capacitor 
output, disposal, increased cost of substitutes) 

USD 13.7 million (one-time), 
USD 110 million (annual cost) 

USD 0.7/kg (one-time cost) 
USD 6/kg (annual cost) 

(based on 18 tons produced in 1974) 

Other information 

Stackelberg/ 
Hammitt 2005 

Aggregate WTP of 300,000 households to avoid HH 
and ENV damages from PCBs in Hudson River (NY)  

USD 37.5 – 90 million  USD 64 – 153/kg 
(based on release of 590 tons) 

TemaNord 
2004 

Costs due to the use of PCB in Sweden, including 
research, PCB in buildings, handling of waste, clean 

up of soil and sediment and Project Sea Eagle 

EUR 330 million EUR 70 - 140/kg 
(based on 4,000 – 5,000 tons used in 

Sweden) 

NYCSA 2012  Building exterior remediation (soil remediation) 
Building exterior remediation (caulk encapsulation) 

Building interior remediation (caulk removal) 
Building interior remediation (light ballast and fixture 
removal and replacement) 

USD 950 – 1,267 per ton of soil 
USD 22 – 29  

per lf caulking 
USD 172 – 207  
per lf caulking 

USD 1,594 – 1,743 per 
ballast/fixture 

USD 38,000,000 – 51,000,000/kg 
(assumed 25 ppm concentration) 

USD 8,800 – 11,600/kg 
(assumed 2.5g PCB per lf caulking) 
USD 68,800 – 82,800/kg 

(assumed 2.5g PCB per lf caulking) 
USD 39,850 – 43,575/kg 
(assumed 40g PCB content) 

Envio 2004 Cost of PCB transformer replacement with new 
transformer per kg of total weight of transformer 
Cost of decontamination of PCB transformer for re-

use per kg of total weight of transformer 

USD 4.85 per kg 
USD 2 per kg 

USD 8/kg 
(assumed 600,000 ppm content) 
USD 3.3/kg 

(assumed 600,000 ppm content) 
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Annex 2: Overview of cost estimates for mercury 

Table A2-1: Costs for strategies avoiding Hg pollution and their potential to reduce Hg pollution, expressed in the classes: small, 

medium, and large 

Activity  

Place and 

year 

Cost  

(US$/kg 

Hg) 

Values in a range reflect differences across 

facilities of different sizes or at different 

recovery rates e.g. 90% or >95% of Hg 

recovered from flue gases, or other site-

specific conditions. 

Reduction 

potential Reference 

Return of Hg 

thermometers  

Sweden, 

1992–1996  
950–1,200  

Cost calculated per kilogram Hg collected and 

includes costs for information, reimbursement 

for thermometers, and additional costs for 

collecting, transport and deposition, while costs 

for additional working time of shop assistants, 

municipal officials, etc. are excluded. 

Large Rein and Hylander, 2000 

Replace mercury-

containing items  

Minnesota, 

estimated 

1999  

20–2,000  Total cost per unit of Hg not emitted. Large  Jackson et al., 2000 

Collect Hg and Hg 

compounds in school 

labs  

Sweden, 

1995–1999  
70–400  

Cost calculated per kilogram Hg collected and 

includes costs for information, reimbursement 

for thermometers, and additional costs for 

collecting, transport and deposition, while costs 

for additional working time of shop assistants, 

municipal officials, etc. are excluded. 

Small  Rein and Hylander, 2000 

Collect metallic Hg in 

school laboratories  

Minnesota, 

estimated 

1999  

20 
Total cost per unit of Hg not emitted. 

 
Large  

Jackson et al., 2000 
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Collect Hg compounds in 

school laboratories  

Minnesota, 

estimated 

1999  

1,400 
Total cost per unit of Hg not emitted. 

 

Small  Jackson et al., 2000 

Replacing Hg cells at 

chlor–alkali plants  

USEPA, 

estimated 

1996  

10,100 

Capital and electrical costs. Indirectly reduced 

Hg emissions caused by lower consumption of 

electricity from Hg emitting power plants have 

not been included. The costs increase if 

pollution occurred earlier needs extensive 

remediation. 

Large  USEPA, 1997 

Increase recycling of 

chairside traps in 

dentistry  

Minnesota, 

estimated 

1999  

240  Medium Jackson et al., 2000 

Install amalgam 

separators  

Minnesota, 

estimated 

1999  

33,000–

1,300,000  
 

Medium/ 

Large  
Jackson et al., 2000 

Replace dental amalgam 

fillings at dentists  

Sweden, 

estimated 

2004  

129,000  Large  
Hylander and Goodsite, 

2006 

Remove dental amalgam 

fillings at death  

Sweden, 

estimated 

2004  

400  Large  
Hylander and Goodsite, 

2006 

Flue gas cleaning with 

carbon at crematoria  

Sweden, 

estimated 

2004 

 170,000–

340,000  
 

Medium/ 

Large  

Hylander and Goodsite, 

2006 
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Flue gas cleaning with 

carbon at crematoria  

UK, estimated 

2004 
29,000  

Medium/ 

Large  

Hylander and Goodsite, 

2006; BBC News, 2005 

Medical waste 

incinerators with 

scrubber  

USEPA, 

estimated 

1996  

4,400–

8,800  
 

Medium/ 

Large  
USEPA, 1997 

Carbon injection into 

flue gases at waste 

incinerators 

USEPA, 

estimated 

1996  

465–

1,900  
 

Medium/ 

Large  
USEPA, 1997 

Combined technologies 

at waste incineration  

Uppsala, 

Sweden, 2004  
40,000  Large  

Hylander and Goodsite, 

2006 

Coal cleaning, 

conventional, chemical 

or both  

Minnesota, 

estimated 

1999  

100,000

–

128,000  

 Large  Jackson et al., 2000 

Carbon injection into 

flue gases at power 

plants  

USEPA, 

estimated 

1996  

31,000–

49,000  

90% reduction in mercury emissions. The EPA 

figures are based on a lower flue gas 

temperature when carbon is injected, thereby 

using the sorption capacity better, resulting in 

that only 2–34% active carbon is used 

compared to the DOE estimates. 

Large  USEPA, 1997 

Carbon injection into 

flue gases at power 

plants  

US Dep. 

Energy, 

estimated 

1996 

149,000

–

154,000  

90% reduction in mercury emissions. The EPA 

figures are based on a lower flue gas 

temperature when carbon is injected, thereby 

using the sorption capacity better, resulting in 

that only 2–34% active carbon is used 

compared to the DOE estimates. 

Large  Brown et al., 2000 
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Carbon injection into 

flue gases at power 

plants  

Minnesota, 

estimated 

1999  

20,000–

725,000  
 Large  Jackson et al., 2000 

Combined technologies 

at power plants  

USEPA, 

estimated 

1996  

11,000–

61,000  

90% reduction in mercury emissions. The EPA 

figures are based on a lower flue gas 

temperature when carbon is injected, thereby 

using the sorption capacity better, resulting in 

that only 2–34% active carbon is used 

compared to the DOE estimates. 

Large  USEPA, 1997 

Combined technologies 

at power plants  

US Dep. 

Energy, 

estimated 

1996 

56,000–

85,000  

90% reduction in mercury emissions. The EPA 

figures are based on a lower flue gas 

temperature when carbon is injected, thereby 

using the sorption capacity better, resulting in 

that only 2–34% active carbon is used 

compared to the DOE estimates. 

Large  Brown et al., 2000 

Wind as replacement for 

energy from coal 

Minnesota, 

estimated 

1999  

1,200,00

0–

2,000,00

0  

  Large  Jackson et al., 2000 

Source:  Hylander and Goodsite (2006) 
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Table A2-2: Health benefits from reducing mercury emissions measured in € 

per kg of removed mercury, 2010 price level  

Option   Scenario 1  

(19.1 tonnes 

of Hg 

removed) 

Scenario 2  

(26.7 tonnes 

of Hg 

removed) 

Degree 

of 

certainty 

1 Cost of Illness estimates for 

persistent IQ deficits in children 

exposed above the reference 

dose in utero  

€4,926 

($3,900) 

€5,684 

($4,500) 

Highest 

2 As 1 but effects occur also below 

the reference dose 

€12,883 

($10,200)   

€13,641 

($10,800) 

Fairly 

high 

3 As 2 but also “males that 

consume non-fatty freshwater 

fish”, are assumed to have 

cardiovascular effects 

€16 041 

($12,700) 

€17,683 

($14,000) 

Lower 

4 As 3 but also all individuals are 

assumed to have cardiovascular 

effects 

€229,873 

($182,000) 

€245,660 

($194,500) 

Lowest 

Source: Page 193 in Rice and Hammitt (2005)  

Note: The estimates in the study were given in US dollars 2000 price level and are 

given in (italics). They have been converted to euros in 2010 price level by first 
converting the dollars to euros (i.e. ECUs) in 2000 and then using the EU’s GDP 
deflator to bring them to 2010 price level. 
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Annex 3: List of potential factors or situation for case-by-case consideration 

This annex lists factors or situations that may indicate that the particular PBT or 

vPvB substance would be likely to cause more or less damage. The list includes 
suggestions received from the individual members of the PBT Expert Group. It 
should be noted that the list is not exhaustive, and not all the factors (if any) are 
relevant for specific PBT of vPvB substance, for example, because the information 

may not be available. Based on this kind of factors, it may be possible to develop a 
more systematic PBT case profiling to be used as part of the framework. 

• Environmental fate/distribution: 

o a high potential for long-range transport, as proven by monitoring  or 

modelling data or half-life in air > 2 days  

o number of environmental media/compartments affected 

• Characteristics, size and dynamics of the substance stock and flow in 

society/the environment: 

o level of persistency (e.g. half lives in different media), environmental 
clearance time 

o overall tonnage used/tonnage emitted per year and the current trend 

o use pattern (how widespread use?) 

o potential accumulation of the substance in articles/the technosphere 

o data on historical use/emissions 

• Exposure: 

o (measured) exposure levels (e.g. (bio)monitoring data) and, in 
particular, increasing/decreasing trends or findings in remote areas 

o specific factors affecting the irreversibility of exposure (information on 

extremely high bioaccumulation potential) 

o environmental bioavailability of the substance  

o high levels of the substance in humans and the top of food chains, 
resulting from the effective accumulation of the substance in 

organisms and the slow elimination (not from high releases) 

• Hazard potential: 

o the substance fulfils additional criteria of properties of concern, e.g. it 

is PBT but also vP 

o characterisation of toxic effect, potential toxicity of degradation 
products 

o overall uncertainty of available data 

o high potential for ecosystemic effects 
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o a very high intrinsic toxicity 

o QSAR comparison  

Some factors may be systematically approached using QSAR estimates   

as indictors of P, B and T. This could differentiate between the intrinsic 
PBT potential of a unit emission of a substance, and thereby improve 
on the simplified approach that 1 kg of emission of any PBT or vPvB 
substance is equally damaging. However, for the foreseeable PBT/vPvB 

restriction cases, e.g., decaBDE, PFOA/APFO, QSARs cannot be applied 
effectively. 

 

 


