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Executive Summary
Background to the Study

The EU legislative framework that addresses occupational exposure to Carcinogenic, Mutagenic and
Reprotoxic substances includes Directive 98/24/EC (Chemical Agents Directive, CAD) and Directive
2004/37/EC (Carcinogens and Mutagens Directive, CMD). All reprotoxic substances are currently dealt
with in the CAD and those that are also Carcinogenic or Mutagenic (C/M) 1A/1B are also within the
scope of the CMD. In accordance with a request! from the European Parliament and the Council, this
study was launched by the European Commission to assess a number of options for amending the
CMD, including the possibility of extending its scope to cover all Reprotoxic (R) 1A/1B substances. This
included a number of specific tasks which are set out in the Terms of Reference of this study.?

Eight EU Member States have extended, in part or in full, their national legislation transposing the
CMD to cover reprotoxic substances. This is the case in Austria, Belgium, Czech Republic, Finland,
France, Germany, Sweden and the United Kingdom. The situation in these countries ranges from the
application of all the requirements in the CMD? to reprotoxic substances (Austria and Belgium) to the
extension of one or few of the relevant requirements to reprotoxic substances that are not also C/M
1A/1B substances (examples: substitution and record keeping in the United Kingdom, only
substitution in Finland). The requirements on reprotoxic substances in the remaining 20 Member
States generally mirror those in the CAD. There are also differences between the Member States in
terms of how many pieces of legislation they have used to transpose the CAD and CMD (see Section
A2 in Main Report 1).

The Burden of lll-health Under the Baseline

The study adopted two different approaches to estimating the current burden of reproductive ill
health from occupational exposure to Reprotoxic 1A/1B substances that are not also C/M 1A/1B*:

e under the bottom-up approach®, 27 to 206 cases are expected to occur each year;

e under the top-down approach®, 46 to 1,274 cases are estimated to occur each year; and

e when theoretical (unrealistic) worst-case assumptions are adopted for the bottom-up
calculations, the figure rises to 1,429 cases per annum.

The economic cost of reproductive ill health is estimated to be between €0.5 and €2.8 million per year
under the bottom-up approach and between €39 and €104 million per annum under the top-down
analysis.” For the theoretical worst case under the bottom-up approach, the figure rises to €381
million per year.

1 Directive (EU) 2017/2398, see https://eur-lex.europa.eu/eli/dir/2017/2398/0j

2 See https://etendering.ted.europa.eu/document/document-file-download.html?docFileld=36431

3 For example, substitution whenever exposure is likely, closed systems, exposure minimisation, keeping
certain records for 40 years.

4 Reprotoxic (R) 1A/1B substances that are not also Carcinogenic or Mutagenic (C/M) 1A/1B are substances
that are currently within the scope of the CAD only. R1A/1B substances that are not also C/M 1A/1B are also
within the scope of the CMD due to their carcinogenic or mutagenic classification.

> The bottom-up approach relies on extrapolations from a set of 30 shortlisted Reprotoxic 1A/1B substances.

6  The top-down approach draws on the use of population level incidence and prevalence data for health
effects linked to exposures to reprotoxic substances.

7 This includes the direct, indirect, and intangible costs for workers & families, employers and the public sector.
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The bottom-up approach suggests that lead and lead compounds account for a large proportion of
the total annual number of cases of reproductive ill health estimated in this study. The implication is
that, although this report considers the potential benefits from the inclusion of Reprotoxic 1A/1B
substances into the scope of the CMD, a large part of the burden of reproductive ill health could be
eliminated by means of lowering the Biological Limit Value (BLV) and the Binding Occupational
Exposure Limit Value (BOELV) for lead under the CAD and ensuring compliance with the revised limit
values.

Summary of the Policy Options
The Policy Options assessed in this report are:

Option 1- (baseline without additional guidance): No changes to EU Occupational Safety and Health
(OSH) legislation and no additional OSH guidance;

Option 1 (baseline including additional guidance): No changes to EU OSH legislation, additional OSH
guidance at EU level;

Option 2: Extending the CMD to all Reprotoxic 1A/1B substances;

Option 3: Extending the CMD to all Reprotoxic 1A/1B substances but providing derogations from key
requirements. These derogations would be revoked for individual substances for which the absence
of a threshold for reproductive effects is established by an EU scientific committee;

Option 3+: Based on the Cefic®/ECEG®/ETUC/IndustriAll'! declaration?? - extending the CMD to all
Reprotoxic 1A/1B substances, always applying requirements on substitution and closed systems,
possibility of a derogation from the exposure minimisation requirement in the event of compliance
with a health-based BOELV;

Option 4: Merging the CAD and CMD into a single piece of legislation and applying CMD-equivalent
requirements to all Reprotoxic 1A/1B substances; and

Option 5: Merging the CAD and CMD into a single piece of legislation, applying CMD-equivalent
requirements to all Reprotoxic 1A/1B substances, updating/modernising OSH terms and
requirements, and introducing several add-on elements (including breaking the link between
mandatory use of health surveillance and BLVs and applying a non-threshold approach to respiratory
and skin sensitisers).

Further details on the Policy Options are provided in Table 1.

The European Chemical Industry Council

The European Chemical Employers Group

The European Trade Union Confederation

IndustriAll European Trade Union

See https://www.etuc.org/sites/default/files/press-release/file/2018-
10/Joint%20Declaration%20Reprotoxics%20signed.pdf

10
11
12
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Table 1: Policy Options
Option

O1-: Baseline, no OSH
guidance

‘ Details

No changes to EU OSH legislation but exposure may change due to other legislation and market developments.
No additional guidance provided

01: Baseline (no changes
to EU OSH legislation,
guidance)

No changes to EU OSH legislation but exposure may change due to other legislation and market developments.
Provision of additional guidance on best available techniques and interpretation of the CMD/CAD

02: R 1A/1B in CMD (no
derogations)

Inclusion of R 1A/1B chemicals into the scope of the CMD with full application of the requirements in the CMD, including:
- Substitution: stricter requirement than in the CAD:
o mandatory whenever workers ‘are or are likely to be exposed’
o ‘risk > slight risk’ not a prerequisite
- Closed system: second RMM in the hierarchy under the CMD vs. no explicit reference to closed systems in the CAD (except for intermediates);
- Reduction of exposure to as low as technically feasible (minimisation requirement);
- 1OELVs for R 1A/1B substances would become BOELVs: IOELVs under the CAD for R 1A/1B substances would become BOELVs under the CMD; and
- Record keeping: Record keeping for at least 40 years would be required for R 1A/1B substances.

03: R 1A/1B in CMD with
derogations

Inclusion of R 1A/1B into the scope of the CMD but with derogations from the substitution, closed system, minimisation and record keeping requirements, unless an
EU scientific committee confirms the substance has no threshold for reprotoxic effects. CAD IOELVs for R 1A/1B substances become BOELVs under the CMD.

03+: Cefic/ECEG/ETUC/
IndustriAll Declaration:
R 1A/1B in CMD with
derogations

Inclusion of R 1A/1B into the scope of the CMD with the following requirements:
- A Binding OELV (risk or health based) would be established for Rs;
- CMD requirements on prevention (substitution, closed system) would always apply to reprotoxic substances;
- If prevention were not possible, then exposure must be reduced to a) a ‘safe level’ (see below) or b) as low as possible (minimisation requirement);
- Safe level: a) the substance has a threshold, b) there is a health-based Binding OELV (including CAD IEOLVs->CMD BOELVs), c) it is proven by exposure
measurements that the BOELV is complied with;

- Differentiated approach (non-threshold vs safe level) should also be applied to C/M.

04: Merge CAD & CMD
into a single directive but
no modernisation

Merging the CMD and CAD into a single directive, applying CMD-equivalent requirements to R 1A/1B substances but no further changes:
- This would effectively be CAD and CMD in parallel but in one document;
- 0Old terminology: language would not be updated or modernised;
- CMD-equivalent requirements would apply to CMR 1A/1B substances and CAD requirements would apply to other hazards.

05: Merge CAD & CMD and
modernise

Merging the CMD and CAD, applying CMD-equivalent requirements to R 1A/1B substances and updating/modernising OSH terms and requirements:
- CMD-equivalent requirements apply to CMR 1A/1B substances and CAD-equivalent requirements apply to other types of hazardous substances;
- Common terminology for substances subject to CMD-equivalent and CAD-equivalent requirements;
- Terminology brought into line with REACH; and
- Add on elements: a) skin and respiratory sensitisers would also be subject to CMD-equivalent requirements and b) use of BLVs as part of health surveillance
would not be mandatory.
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Costs of the Policy Options

No additional costs would arise under Option 1-. The guidance developed under Option 1 is expected
to result in some additional costs for public authorities and companies. With regard to the inclusion
of Reprotoxic 1A/1B substances into the CMD, the more stringent requirements of the CMD have the
potential to increase compliance costs for companies in the Member States where these requirements
are not currently applied to Reprotoxic 1A/1B substances that are not also C/M 1A/1B. The cost of
some of these measures, expressed as an annualised cost, has been estimated at between €400
million and €900 million, as indicated in Table 2.2 These figures include the costs of considering and
documenting the feasibility of substitution and closed systems, as well as implementing closed
systems and further measures to minimise exposure. These costs are likely to arise under Options 2,
3+, 4 and 5, all of which involve the extension of the CMD to cover Reprotoxic 1A/1B substances.

Table 2: Costs under the different Policy Options

Legend: ++++: very high costs, +++: high costs, ++: medium costs, +: limited costs, 0: no costs

Aspect | Policy Option > 01- 01 02 03
Costs for companies (annualised cost)
Additional OSH guidance 0 ++ ++ ++ ++ ++ ++
Consideration 0 0 ++ + ++ ++ -
Substi- iaeratt (€10-20m) (€10-20m) | (€10-20m) | (€10-20m)
tuti i i i i
ution Implementation 0 0 Potentially " Potentially Potentially Potentially
+H++ ++++ ++++ ++++
-t +++ +++ +++
Consideration 0 0 ++ (€180- (€180- (€180-
E?(ten— Closed (€180-260m) 260m) 260m) 260m)
sion of | systems
CMD to Implementation 0 0 - ++ A A A
(€60-240m) (€60-240m) | (€60-240m) | (€60-240m)
R 1A/1B ”
Exposure minimisation 0 0 A ++ (less than A A
Xposure minimisatl (€80-250m) (€80-250m) | (€80-250m)
02, 4, 5)
11 CAD Indicative OELVs ->
. 0 0 + + + + +
CMD Binding OELVs
Record keepin 0 0 - + Unknown * *
i W
ping (€80-140m) (€80-140m) | (€80-140m)
Additional BOELVs + + + + ++++ + +
Merging of the two directives 0 0 0 0 0 + +
Substance-by-substance threshold vs
0 0 +++ 0 ++ +++ +++
non-threshold approach
Modernisation of terms + + + + + + Unknown
Health surveillance/
0 0 0 0 0 0 Unk
Add-on Biological Limit Values nknown
elements Non—.threshold approach for 0 0 0 0 0 0 Potentially
sensitisers +++
Public authorities (total cost in € million)
EU — development of OSH guidance 0 €10m €10m €10m €10m €10m €10m
Member States — transposition cost 0 0 €3m €3m €3m €3m €3m

In the absence of scientific evaluations for all the relevant substances, it is not possible to determine
which specific substances would be included into the scope of the CMD requirements under Option
3. The costs of Option 3 are likely to be lower than those of Options 2, 3+, 4 and 5 but greater than
under Options 1- and 1. In addition, the costs of Option 3 would be staggered as specific non-threshold
substances are included into the scope of the relevant requirements over time. Option 3+ can be
expected to be the most costly method of extending the CMD to Reprotoxic 1A/1B substances, since
it is likely to accelerate the process of adoption of Binding Occupational Exposure Limit Values
(BOELVs) for Reprotoxic 1A/1B substances that are not also C/M 1A/1B. Although it is expected that

13" Due to the large number of uncertainties involved in the estimation of the costs, the quantified ranges in

Table 2 are illustrative of the magnitude of the potential impacts rather than definite estimates.
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additional BOELVs would also be adopted under the other options, earlier adoption of BOELVs under
Option 3+ would result in greater overall compliance costs for companies; these would include the
need to prove compliance through exposure measurements for companies in which exposure is
already below the thresholds for effects.

Benefits of the Policy Options

No reduction in ill-health is expected under Option 1-. Increased uptake of ‘best practices’ under
Option 1 is expected to reduce reproductive ill health but not as much as Options 2, 3, 3+, 4 and 5.

The more stringent requirements in the CMD (differences between the substitution requirements,
explicit reference to closed systems and the requirement to minimise exposure, etc.) have a potential
to reduce reproductive ill health in the Member States where these requirements are not yet applied
to Reprotoxic 1A/1B substances. Thereis, however, a large degree of uncertainty about the extent of
this reduction, which has been estimated to be between 1 and 380 cases of reproductive ill health per
year. These have a total monetary value between €20,000 and €31 million annually due to direct,
indirect, and intangible costs for workers, their families, employers and the public sector.’* A
comparison of the policy options for each benefit impact category is provided in Table 3. These
benefits are likely to occur under Options 2, 3+, 4 and 5, all of which involve the extension of the CMD
to all Reprotoxic 1A/1B substances. Option 3+ is expected to be the most effective option in terms of
reducing reproductiveill health since it is likely to result in an earlier adoption of BOELVs for Reprotoxic
1A/1B substances that are not also C/M 1A/1B. Reductions in ill health under Option 3 would
commence later as individual substances are identified one by one as having no threshold for
reprotoxic effects and thereby being subject to the relevant requirements of the CMD.

14 Due to the large number of uncertainties involved in their estimation, the benefits estimated in Table 3 are
illustrative of the magnitude of the potential impacts rather than definite estimates.
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Table 3: Benefits of the different Policy Options

Key: ++++ substantial benefits, +++ significant benefits, ++ some benefits, + limited benefits, 0 no change.

Aspect | Policy Option > Relevant stakeholders = 01- | O1 02
Reduced ill health due to OSH guidance 0 ++ ++ ++ ++ ++ ++
++ ++ ++ ++
Substitution  and 0 0 1-191 avoided repro . 1-191 avoided repro 1-191 avoided repro 1-191 avoided repro
closed systems cases p.a. Not bossible to cases p.a. cases p.a. cases p.a.
Workers & families €0.02-16m p.a. R P €0.02-16m p.a. €0.02-16m p.a. €0.02-16m p.a.
quantify but less than
Health benefits from * under 02, 03+, 04 t+ ++ +
extension of the CMD to E:aci);t:::tion 0 0 4—191c2\512;d;g repro and’ 05 T 4—191c2\;:;d;g repro 4—191;\;:?;(: repro 4—191c2\;:;d;g repro
R1A/18 substances €0.08-16m p.a. €0.08-16m p.a. €0.08-16m p.a. €0.08-16m p.a.
40 ye'aars of record Authorities 0 0 ++ + 0 ++ ++
keeping
11 CAD IOELVs -> -
CMD BOELVs Workers & families 0 0 0 0 0 0 0
Additional OELVs for R1A/1B substances Companies, authorities ++ ++ ++ ++ +++ ++ ++
Add—.o.n elements (Biological Limit Values and Workers ‘apd their 0 0 0 0 0 0 et
sensitisers) families
Reduced absenteeism Companies 0
- - P — Included in health-related benefits (see above)
Reduced healthcare and social sec. expenditure Authorities 0
Administrative simplification Companies 0 + ++ +++ +++ +++ e+
Administrative simplification — legal coherence Authorities 0 + ++ +++ +++ +++ e+
Administrative simplification — ease of enforcement Authorities 0 + ++ + ++ ++ +++
Level playing field Companies 0 + +++ ++ ++++ +++ +++
Fundamental rights Workers & families 0 + +++ ++ +++ +++ +++
Modernisation of terms Authorltles, 0 0 0 0 0 0 +++
companies, workers
Individual substance approach (Threshold vs Non- Companies 0 0 Significant negative - ++ (but +++ if Significant negative Significant negative
threshold) P impact extended to C/M) impact impact
Workers & families, +++ ** +++ +++ +++
’ 1-382 avoided repro Not quantified but 1-382 avoided repro 1-382 avoided repro 1-382 avoided repro
Overall health benefits for R1A/1B substances companies, 0 + 1 P a f 1 P 1 P 1 P
authorities cases p.a. less than under 02, cases p.a. cases p.a. cases p.a.
€0.02-31m p.a. 03+, 04, 05 €0.02-31m p.a. €0.02-31m p.a. €0.02-31m p.a.
Notes: p.a.: per annum; IOELV: Indicative Occupational Exposure Limit Value; BOELV: Binding Occupational Exposure Limit Value
1: The low end of the sum of avoided cases does not take into account exposure minimisation since these benefits are highly uncertain
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Comparison of the Policy Options

Due to the large number of uncertainties involved in the estimation of the costs and benefits, the
qguantified ranges presented in this report should be seen as illustrative of the magnitude of the
potential impacts rather than definite estimates. In addition, some relevant (and potentially
significant) costs and benefits could not be monetised, including benefits from reducing other types
of health effects. Furthermore, the impacts of the extension of the CMD to cover Reprotoxic 1A/1B
substances to a large extent depend on transposition and enforcement decisions taken at the Member
State level, and these cannot be predicted with any degree of certainty.

No change in the current costs and benefits is expected under Option 1-. Although the precise
magnitude of the costs and benefits under Option 1 is uncertain (these depend on voluntary uptake
of best practice measures), it can be expected that any benefits would be accrued in an efficient
manner, i.e. unnecessary compliance costs for companies would be avoided.

Under Options 2, 3+, 4 and 5, the quantified costs outweigh the quantified benefits — in some cases,
this difference can be quite significant. This conclusion does not change when qualitative scores and
uncertainties for which there is some indication of their order of magnitude are taken into
account. Option 3+ is expected to be the most effective option in terms of reducing reproductive ill
health since it should lead to an earlier adoption of BOELVs for Reprotoxic 1A/1B substances that are
notalso C/M 1A/1B. Itis, however, also likely to be the costlier option as a large number of companies
would have to demonstrate compliance with the BOELVs. The costs under Option 3 are likely to be
lower but, in the absence of scientific evaluations for all the relevant substances, it is not possible to
determine which specific substances would be subject to CMD requirements. In addition, under
Option 3, the costs and benefits would be staggered over time.

Under Options 2, 3, 3+, 4 and 5, the method of extending the CMD to cover Reprotoxic 1A/1B
substances means that some companies would incur costs but would see no reductions in
reproductive ill health since their workers are already exposed at levels below the thresholds for
reproductive effects. This is a consequence of the extension of a non-threshold approach to threshold
substances. The exemption from the exposure minimisation requirement under Option 3+ for
companies that can demonstrate a 'safe level' of exposure would mitigate these costs but substantial
costs would still be incurred in demonstrating compliance with BOELVs and due to the substitution
and closed system requirements under the CMD. Option 3 avoids these consequences and, thus, is
the one, apart from the baseline options, least likely to result in unnecessary costs. However,
reductions in ill health would be delayed under Option 3 as a determination by an EU scientific body
would be necessary for CMD requirements to apply to non-threshold Reprotoxic 1A/1B
substances. Furthermore, in the absence of scientific evaluations for all the relevant substances, it is
not possible to determine which specific substances would be included into the scope of the CMD
requirements.

Illustrative case studies

The study includes illustrative case studies for the following substances: lead and lead compounds,
borates and retinol. The case studies show that, while a very large workforce is exposed to borates
and retinol, they are typically exposed at very low levels (although some data limitations have to be
recognised). As a result, no cases of reproductive ill health have been estimated for these substances
under any of the realistic scenarios. However, due to the large number of companies, even limited
costs on a per company basis due to the need to document feasibility of substitution/closed systems
have the potential to result in significant overall costs.

Impact Assessment of potential amendments to CAD and CMD
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The lead case study, on the other hand, is an example of a comparately smaller occupationally exposed
population (although it should be recognised that data are not available for some sectors) which
accounts for a large proportion of the annual number of cases of reproductive ill health predicted as

arising from exposures to the 30 substances under the bottom-up approach.

Glossary of key acronyms

Acronym Explanation

BLV Biological limit value

BOELV Binding Occupational Exposure Limit Value

CAD Directive 98/24/EC - Chemical Agents Directive,

Cefic The European Chemical Industry Council

C/M Carcinogenic and Mutagenic

C/M 1A/1B | Carcinogenic 1A/1B and Mutagenic 1A/1B substances

CMD Directive 2004/37/EC - Carcinogens and Mutagens Directive
CMR 1A/1B | Carcinogenic 1A/1B, Mutagenic 1A/1B and Reprotoxic 1A/1B substances
ECEG The European Chemical Employers Group

ETUC The European Trade Union Confederation

IndustriAll IndustriAll European Trade Union

I0ELV Indicative Occupational Exposure Limit Value

OELV Occupational Exposure Limit Value

OSH Occupational Safety and Health

R 1A/1B Reprotoxic 1A/1B substances

REACH The REACH Regulation (EC) No 1907/2006
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Summary Report

Background to the Study

The EU legislative framework that addresses occupational exposure to Carcinogenic, Mutagenic and
Reprotoxic substances includes Directive 98/24/EC (Chemical Agents Directive, CAD) and Directive
2004/37/EC (Carcinogens and Mutagens Directive, CMD).

All reprotoxic substances are currently dealth with in the CAD and those that are also Carcinogenic or
Mutagenic (C/M) 1A/1B are also within the scope of the CMD. In accordance with a request?® from
the European Parliament and the Council, this study was launched by the European Commission to
assess a number of options for amending the CMD, including the possibility of extending its scope to
cover all Reprotoxic (R) 1A/1B substances. This included a number of specific tasks which are set out
in the Terms of Reference of this study.®

The main objective of this study is to generate the evidence to enable the European Commission to
initiate policy discussions regarding the possible future amendment of the CMD in order to include in
its scope Reprotoxic 1A and 1B substances and/or, based on a possible merger of the CMD and CAD,
additional requirements that would be necessary to address risks from Reprotoxic 1A/1B substances.
In addition, several add-on tasks that could be considered as part of a more general revision of the
Occupational Safety & Health (OSH) system have been included into the scope of this study, as set out
in the Terms of Reference?’.

EU and National Regulatory Systems

The key features of the regulatory systems seeking to protect workers from risks arising from
occupational exposure to Reprotoxic 1A/1B substances at the EU level, in EU Member States, non-EU
European Economic Area (EEA) countries (Norway, Iceland and Liechtenstein) and selected third
countries that are major EU trading partners are summarised in this report. Based on the comparison
of the key features between the CAD and the CMD, the main differences between the two Directives
that are relevant to the Impact Assessment part of this study rest upon the following elements:

e The starting points triggering the application of the Directives;

o The level of exposure that signifies risk;

e The circumstances in which substitution should be considered;

e The criteria for deciding on substitutability;

e The Risk Management Measures applicable where substitution is not required; and
e The types of Occupation Exposure Limit values established under the Directives.

When looking at national transposition of the CAD and the CMD, the Member States have broadly
selected one of the following approaches to transposition:

e National measures that transpose the two Directives in two separate legal instruments (10
Member States);

15 Directive (EU) 2017/2398, see https://eur-lex.europa.eu/eli/dir/2017/2398/0j
16 See https://etendering.ted.europa.eu/document/document-file-download.html?docFileld=36431
17" See https://etendering.ted.europa.eu/document/document-file-download.html?docFileld=36431
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e National measures that transpose the two Directives in one legal instrument (5 Member
States); and
e Implementation in a series of national measures (13 Member States).

Eight EU Member States have taken advantage of the fact that the CAD and CMD are ‘minimum
harmonization’ directives and have extended, in part or in full, their national legislation transposing
the CMD to cover reprotoxic substances. This is the case in Austria, Belgium, Czech Republic, Finland,
France, Germany, Sweden and the United Kingdom. The situation in these countries ranges from the
application of all the requirements in the CMD?® to reprotoxic substances (Belgium) to the extenstion
of one or a few of the relevant requirements to reprotoxic substances that are not also C/M 1A/1B
substances (examples: substitution and record keeping in the United Kingdom, only substitution in
Finland). The requirements on R substances in the remaining 20 Member States generally mirror those
in the CAD. There are also differences between the Member States in terms of how many pieces of
legislation they have used to transpose the CAD and CMD.

When analysing national transpositions of the CAD and the CMD, this report has looked at the
technical manner in which the directives were implemented by the EU Member States, referred to as
the 'typology of national measures in the EU', and how such EU Member States regulate reprotoxic
substances. To that effect, certain categories were established. However, it must be noted that for
certain countries, a clear answer may not always be achievable and, depending on the data and criteria
used, alternative classifications of Member States could be possible. In that regard, it is notably not
always possible to a draw clear conclusion as to whether some Member States have extended the
CMD requirements to Reprotoxic 1A/B substances, and/or the extent thereof.

Threshold versus Non-threshold Paradigm

One of the issues considered in this report is whether the current paradigm of threshold (T)*° acting
substances addressed by CAD and non-threshold (NT) acting substances addressed by CMD is still
relevant, efficient and effective at controlling risks to workers’ health.?° This includes the question of
whether, as a default approach (i.e. unless proven otherwise for specific substances), reproductive
effects should be presumed to have a threshold. It is, however, recognised that the T vs NT distinction
is only one of a number of reasons for the differences between the CAD and CMD approaches,
alongside other aspects such as the severe health consequences of C/M substances.

This report concludes that the differentiation between threshold and non-threshold effects is still
relevant, effective and efficient for the purposes of EU OSH legislation. However, recent
developments in scientific knowledge show that some carcinogens are now assumed to act through a
threshold Mode of Action (MoA), which suggests that the determination of the most appropriate
approach should be carried out on a substance-by-substance rather than hazard classification basis.

Drawing on a review of scientific literature, this report argues that the T approach continues to be an
adequate default approach for reproductive effects, although there may be a small number of

18 For example, substitution whenever exposure is likely, closed systems, exposure minimisation, keeping

certain records for 40 years.

The term 'threshold' means a dose or concentration, below which adverse effects of a substance are not
expected to occur.

It should be noted that this is only one of several distinctions between the CAD and CMD, one of the other
ones being the severe health consequences that carcinogens can have.

19
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substances for which an NT approach may be more appropriate (this underscores the usefulness of
determining which of the two approaches is more suitable on a substance by substance basis). This
conclusion takes into account the fact that a small number of reprotoxic substances can act through
an endocrine disrupting MoA and, as recognised in the recent Communication from the Commission
COM(2018) 7342, there is an ongoing debate about what should be the most suitable paradigm for
risk characterisation of Endocrine Disrupting Chemicals (EDCs). In addition, although the T approach
is deemed to be an adequate default approach, the value of the threshold may in some instances be
difficult (or impossible) to determine or may be close to (or below) background exposure levels,
suggesting that, in these cases, the NT approach to controlling risk may be more appropriate.

As an add-on to the core analysis, the need for the extension of the NT approach to other types of
chemical hazards is briefly considered on the example of sensitisers. The majority opinion of the
experts and authorities appears to be that, for skin sensitisers, thresholds for induction for
sensitisation exist and it is likely that health-based reference values based on the threshold
assumption would be determined (despite some methodological difficulties). For respiratory
sensitisers, thresholds for adverse effects (induction of sensitisation) exist but are difficult to
determine with currently available models and methods, suggesting that the NT approach would be
the more practical approach in terms of controlling risks from occupational exposure.

The conclusions in this study reflect what appears to be the prevailing scientific opinion. However, it
is recognised that there is a diversity of scientific opinions on some of the relevant issues and there
may be a minority scientific opinion that is not in agreement with the findings in this study. In
particular, there is a range of opinions regarding whether thresholds exist for adverse effects that
occur via the endocrine disruption MoA, as recognised in COM(2018) 734.

Estimating the Burden of lll-health

The study adopted two different approaches to estimating the current burden of reproductive ill-
health from occupational exposure to Reprotoxic 1A/1B substances that are not also C/M 1A/B%:

1. The first method involves adopting a top-down approach, drawing on the use of population
level incidence and prevalence data for health effects linked to exposures to reprotoxic
substances. These prevalence data are adjusted to derive the potential maximal burden of
effects that can be attributed to occupation exposure.

2. The second method is based on a bottom-up approach. It develops estimates for a set of 30
shortlisted Reprotoxic 1A/1B substances. For these selected substances, dose-response
relationships for different effects identified from the toxicological literature have been
developed. These have then been combined with data on uses, exposures (including from
monitoring data), and numbers of workers likely to be exposed.

Note that for both approaches, we have also quantified the health burden in terms of the associated
disability adjusted life years (DALYs) and/or using willingness to pay and cost of illness estimates.

21 See http://ec.europa.eu/transparency/regdoc/rep/1/2018/EN/COM-2018-734-F1-EN-MAIN-PART-1.PDF

22 Reprotoxic (R) 1A/1B substances that are not also Carcinogenic or Mutagenic (C/M) 1A/1B are substances
that are currently within the scope of the CAD only. R1A/1B substances that are not also C/M 1A/1B are also
within the scope of the CMD due to their carcinogenic or mutagenic classification.
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Top down Estimates

The potential burden of health effects associated with occupational exposures to Reprotoxic 1A/1B
substances, as calculated using the top-down approach, can be summarised as follows:

e A wide range of potential effects have been identified as being relevant to Reprotoxic 1A/1B
substances, with these including impacts on male and female infertility, neo- and post-natal
effects, as well as a range of congenital anomalies in newborn children. Exposures to
Reprotoxic 1A/1B substances are not the only risk factors for such effects, however, with other
maternal and environmental factors including smoking, obesity and diabetes. In addition, it
must be remembered that exposures to reprotoxic substances may not only occur in the
workplace.

e Based on a 2010 self-reporting survey (the so-called Sumer survey) carried out on the French
labour force:

1.1% of workers self-reported that they were exposed to a selected group of Reprotoxic
1A/1B substances (lead, glycol ethers, phthalates NMP, DMF and DMAC) that are also not
classified as carcinogens and mutagens;

Although this may represent the population that may be exposed, this does not mean
that these workers are exposed at levels which would give rise to effects. Indeed, the
data indicate that only a very small percentage of this 1.1% of workers is actually exposed
at significant intensities (i.e. above the threshold for effects) and durations to the group
of substances; thus, one would expect the potential for impacts to be very low;
Extrapolation up from the French data to the EU level and multiplied by two account for
other Reprotoxic 1A/1B substances that are also not classified as carcinogens or
mutagens leads to estimates that between 22,000 and 61,000 male workers (0.015 —
0.043%) and 3,000 and 8,000 female workers (0.003 - 0.007%)(based on geometric means
and with and without welding) are anticipated as being exposed long enough and to levels
that may be high enough to give rise to reprotoxic effects (i.e. at levels above the
threshold for effects);

e Combining figures on the predicted EU population that may be exposed to Reprotoxic 1A/1B
substances at levels that may give rise to effects, as well as adjusting for the percentage of
women getting pregnant in any one year, results in the following estimated cases:

Fertility effects: between 39 and 1,055 cases of infertility or babies not being carried to
term;
Developmental effects: between 7 to 219 cases of developmental effects.

There are some important limitations to this top-down assessment. It is based on data for only one
country and may therefore not be representative of worker exposures across the EU as a whole. ltis
also based on only a subset of Reprotoxic 1A and 1B substances not also classified as carcinogens and
mutagens although, as discussed in Section B2 below, these include substances that are expected to
account for the majority of workplace risks from exposure to Reprotoxic 1A/1B substances. In
addition, within the reported data, there are significant numbers of entries which are “not declared”
or missing. The reasons for these could range from ignorance to a reluctance to report.

On the other hand, the top-down approach relies on incidence or prevalence rates in the general
population and estimates the theoretical maximum number of cases by deducting known non-
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occupational causes and applying the resulting incidence rates to the occupationally exposed
population. This approach relies on sufficient data being available for non-occupational causes and,
as a result, entails a potential for overestimation. Adjustments have also been made to ensure that
the population taken into account is of reproductive age; similarly, for developmental effects, it is
important to only consider the proportion of births to women within the working population.

All of these adjustments lead to uncertainties. For example, it has not been possible to adjust the data
for all known non-occupational causes of infertility and developmental effects, as such an approach
would rely on the availability of specific attributable fraction data for those causes; this leads to the
potential for overestimation.

Bottom up Estimates

The estimates developed for this approach are based on detailed evaluation of 30 substances. Dose-
response relationships and thresholds for different reprotoxic effects were developed for each
substance and these were combined with data on levels of control in the workplace and the number
of workers likely to be exposed.

The potential burden of health effects associated with occupational exposures to Reprotoxic 1A/1B
substances that are not also Carcinogens or Mutagens, as calculated using the bottom-up approach,
can be summarised as follows:

e At the start of the study (March 2018), a total of 194 substances was identified as Reprotoxic
1A/1B substances registered under REACH. After removing those also classified as
Carcinogenic 1A/1B or Mutagenic 1A/1B (43 substances), those already restricted for reasons
relevant to occupational exposures or going through Authorisation (12 non-CMR substances)
and some self-classified substances, a long list of 52 fully registered/intermediate substances
was developed. Substances in this list were prioritised based on consideration of risk (based
on tonnages and Derived No Effect Levels), three aprotic solvents were added and a final list
of 30 substances was developed;

e These substances may be used in 36 different industry sectors, with individual substances
likely to be used in multiple sectors and many of the sectors being likely to use more than one
of the substances;

e Data provided by industry (individual companies and associations), collected from CSRs and
from the literature indicate that exposure levels are expected to be at levels below the
thresholds for effects in most workplaces;

e After applying dose-response relationships and thresholds developed for each of the
substances and different health effects (from information provided in the CSRs or SCOEL and
RAC opinions), between 24 and 180 cases of reproductive ill health per annum were predicted
as arising from exposures to the 30 substances and depending on exposure scenario. When
extrapolated to other Reprotoxic 1A/1B substances that are not also Carcinogenic or
Mutagenic 1A/1B substances, this figure rises to between 27 and 206 cases of reproductive ill
health per annum.

e Finally, it has only been possible to estimate the potential cases of reprotoxic effects that are
currently associated with workplace exposures. Exposures to reprotoxic chemicals at levels
below the threshold for reprotoxic effects may lead to other health effects not considered
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here. Where this is the case, there will be an additional burden of ill health not captured by
this study.

The bottom up approach reflects cases for which there is sufficient data and, consequently, it has the
potential for underestimation. Dose-response functions can only be developed for the effects for
which there are sufficient data in published scientific studies, measured exposure data may suffer
from a positive bias, and establishing quantitative correlations between effects analysed in published
scientific literature and human reproductive health outcomes is not always possible. This approach
thus provides an estimate of the number of cases for which there is sufficient scientific evidence and
exposure data. In addition, modelling for all substances (expect for lead) relies on air exposure data
and dermal uptake is not modelled. All in all, the consequence is that the bottom-up approach
represents an underestimate of the number of cases or reproductive ill health occurring as a result of
occupational exposure to the relevant substances.

The bottom-up approach suggests that lead and lead compounds account for a large proportion of
the total annual number of cases of reproductive ill health estimated in this study. The implication is
that, although this report considers the potential benefits from the inclusion of Reprotoxic 1A/1B
substances into the scope of the CMD, a large part of the burden of reproductive ill-health could be
eliminated by means of lowering the Biological Limit Value (BLV) and the Binding Occupational
Exposure Limit Value (BOELV) for lead under the CAD and ensuring compliance with the revised limit
values.

Valuation of Burden of lll health under the Baseline

The economic cost of reproductive ill-health, using the bottom-up calculations, are estimated at
between (rounded):

e  €460,000 for the 30 substances and €530,000 after extrapolation under the lowest realistic
scenario; and

e €2.5 million for the 30 substances and €2.8 million after extrapolation under the highest
realistic scenario.

The estimates using the top-down analysis are higher, given the higher number of cases predicted
through this method. Based on the use of willingness to pay values, these are estimated at a between
€9.1 and €24.3 million per annum for the geometric mean for developmental effects and between
€29.7 and €79.5 million per annum for fertility and maternal effects for the geometric mean. At the
maximum worst case (Scenario 1 which includes welding and taking the worst-case scenario), the
figures rise to €91 million for developmental effects and €290 million for fertility and maternal effects.

Although the numbers of cases calculated under the two approaches are relatively low, the 30
substances are expected to account for around 90% of the overall risk characterisation score for all
Reprotoxic 1A/1B substances that are not also Carcinogens or Mutagens 1A/1B. In addition, the top
down assessment has a multiplier of 2 built into the estimates to try and account for potential worker
exposures above the threshold for effects to other Reprotoxic 1A/1B substances that are not also
Carcinogens or Mutagens 1A/1B. In this respect, it is important to remember that the starting point
for the assessment was a review of the Classification and Labelling Inventory, which found that there
were only 52 fully registered or intermediate substances with harmonised classifications as Reprotoxic
1A/1B substances that were not already Restricted or subject to Authorisation, or held classifications
as Carcinogens 1A/1B and, thus, would fall under the CMD for OSH purposes.
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Valuation of impacts has drawn on the use of DALYs avoided and direct and indirect cost of illness
estimates for the bottom up approach and willingness to pay estimates for the top down approach. It
did not prove possible to apply the DALYs approach to the top down estimates due to the number and
range of developmental effects that would require consideration. The combined use of the two
approaches should ensure that the end estimates are indicative of the range of health impacts.

Summary of the Policy Options
The Policy Options assessed in this report are:

Option 1- (baseline without additional guidance): No changes to EU Occupational Safety and Health
(OSH) legislation and no additional OSH guidance;

Option 1 (baseline including additional guidance): No changes to EU OSH legislation, additional OSH
guidance at EU level;

Option 2: Extending the CMD to all Reprotoxic 1A/1B substances;

Option 3: Extending the CMD to all Reprotoxic 1A/1B substances but providing derogations from key
requirements. These derogations would be revoked for individual substances for which the absence
of a threshold for reproductive effects is established by an EU scientific committee;

Option 3+: Based on the Cefic?3/ECEG?*/ETUC?/IndustriAll?® declaration?” - extending the CMD to all
Reprotoxic 1A/1B substances, always applying requirements on substitution and closed systems,
possibility of a derogation from the exposure minimisation requirement in the event of compliance
with a health-based BOELV;

Option 4: Merging the CAD and CMD into a single piece of legislation and applying CMD-equivalent
requirements to all Reprotoxic 1A/1B substances; and

Option 5: Merging the CAD and CMD into a single piece of legislation, applying CMD-equivalent
requirements to all Reprotoxic 1A/1B substances, updating/modernising OSH terms and
requirements, and introducing several add-on elements (including breaking the link between
mandatory use of health surveillance and BLVs and applying a non-threshold approach to respiratory
and skin sensitisers).

Further details on the Policy Options are provided in Table 1.

Table 1: Policy Options

Option Details

No changes to EU OSH legislation but exposure may change due to other legislation and market
developments.
No additional guidance provided

O1-: Baseline without OSH
guidance

3 The European Chemical Industry Council

The European Chemical Employers Group

The European Trade Union Confederation

IndustriAll European Trade Union

See https://www.etuc.org/sites/default/files/press-release/file/2018-
10/Joint%20Declaration%20Reprotoxics%20signed.pdf
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Table 1: Policy Options

Option

01: Baseline (no changes to EU
OSH legislation, guidance
provided)

Details

No changes to EU OSH legislation but exposure may change due to other legislation and market
developments.

Provision of additional guidance on best available techniques and interpretation of the
CMD/CAD

02:R 1A/1B in CMD (no
derogations)

Inclusion of R 1A/1B chemicals into the scope of the CMD with full application of the
requirements in the CMD, including:
- Substitution: stricter requirement than in the CAD:
o mandatory whenever workers ‘are or are likely to be exposed’
o ‘risk > slight risk’ not a prerequisite
- Closed system: second RMM in the hierarchy under the CMD vs. no explicit reference to
closed systems in the CAD (except for intermediates);
- Reduction of exposure to as low as technically feasible (minimisation requirement);
- I0ELVs for R 1A/1B substances would become BOELVs: IOELVs under the CAD for R
1A/1B substances would become BOELVs under the CMD; and

- Record keeping: Record keeping for at least 40 years would be required for R 1A/1B
substances.

03: R 1A/1B in CMD with
derogations

Inclusion of R 1A/1B into the scope of the CMD but with derogations from the substitution,
closed system, minimisation and record keeping requirements, unless an EU scientific
committee confirms the substance has no threshold for reprotoxic effects. CAD IOELVs for R
1A/1B substances become BOELVs under the CMD.

03+: Cefic/ECEG/ETUC/IndustriAll
Declaration: R 1A/1B in CMD with
derogations

Inclusion of R 1A/1B into the scope of the CMD with the following requirements:

- ABinding OELV (risk or health based) would be established for Rs;

- CMD requirements on prevention (substitution, closed system) would always apply to
reprotoxic substances;

- If prevention were not possible, then exposure must be reduced to a) a ‘safe level’ (see
below) or b) as low as possible (minimisation requirement);

- Safe level: a) the substance has a threshold, b) there is a health-based Binding OELV
(including CAD IEOLVs->CMD BOELVs), c) it is proven by exposure measurements that the
BOELV is complied with;

- Differentiated approach (non-threshold vs safe level) should also be applied to C/M.

04: Merge CAD & CMD into a
single directive but no
modernisation

Merging the CMD and CAD into a single directive, applying CMD-equivalent requirements to R
1A/1B substances but no further changes:
- This would effectively be CAD and CMD in parallel but in one document;
- Old terminology: language would not be updated or modernised;
- CMD-equivalent requirements would apply to CMR 1A/1B substances and CAD
requirements would apply to other hazards.

05: Merge CAD & CMD and
modernise

Merging the CMD and CAD, applying CMD-equivalent requirements to R 1A/1B substances and
updating/modernising OSH terms and requirements:
- CMD-equivalent requirements apply to CMR 1A/1B substances and CAD-equivalent
requirements apply to other types of hazardous substances;
- Common terminology for substances subject to CMD-equivalent and CAD-equivalent
requirements;
- Terminology brought into line with REACH; and
- Add on elements: a) skin and respiratory sensitisers would also be subject to CMD-
equivalent requirements and b) use of BLVs as part of health surveillance would not
be mandatory.

Costs of the Policy Options

No additional costs would arise under Option 1-. The guidance developed under Option 1 is expected
result in some additional costs for public authorities and companies. With regard to the inclusion of
Reprotoxic 1A/1B substances into the CMD, the more stringent requirements in the CMD have the
potential to increase compliance costs for companies in the Member States where these requirements
are presently not applied to Reprotoxic 1A/1B substances that are not also C/M 1A/1B. The cost of
some of these measures, expressed as an annualised cost, has been estimated between €400 million

Impact Assessment of potential amendments to CAD and CMD

RPA consortium | xviii



and €900 million, as indicated in Table 2.2 These figures include the costs of considering and
documenting the feasibility of substitution and closed systems, as well as implementing closed
systems and further measures to minimise exposure.

Due to the large number of uncertainties involved in the estimation of these figures, the range should
be seen as illustrative of the general order of magnitude of the potential costs rather than ‘definite’
estimates. In addition, some relevant compliance costs could not be monetised and, consequently,
this range does not represent all the costs that would be incurred. For example, the costs of
substitution and compliance with additional Binding Occupational Limit Values (BOELVs) could not be
estimated. The costs of substitution are substance specific and a case-by-case examination of all
relevant substances and their alternatives in all the relevant sectors/uses has not been possible within
the constraints of this study. It is expected that, in some cases, the cost of substitution could be
significant. It should, however, be also noted that it is possible that some Member States would take
economic feasibility into account when enforcing this provision and that most companies should
already be covered by the general substitution requirement in the CAD.

The costs within the range presented above are likely to arise under Options 2, 3+, 4 and 5, all of which
involve the extension of the CMD to cover Reprotoxic 1A/1B substances. In the absence of scientific
evaluations for all the relevant substances, it is not possible to determine which specific substances
would be included into the scope of the CMD requirements under option 3. The costs of Option 3 are
likely to be lower than those of Options 2, 3+, 4 and 5 but greater than under Options 1- and 1. In
addition, the costs of Option 3 would be staggered as specific non-threshold substances are included
into the scope of the relevant requirements over time. Option 3+ can be expected to be the most
costly method of extending the CMD to Reprotoxic 1A/1B substances, since it is likely to accelerate
the process of adoption of Binding Occupational Exposure Limit Values (BOELVs) for Reprotoxic 1A/1B
substances that are not also C/M 1A/1B and would thus involve costs of compliance with these limits,
including the need to prove compliance by means of exposure measurements for companies that are
already below the thresholds for effects.

The costs of the different policy options are summarised in Table 2.

Table 2: Costs under the different Policy Options

Legend: ++++: very high costs, +++: high costs, ++: medium costs, +: limited costs, 0: no costs

Aspect | Policy Option >
Costs for companies (annualised cost)
Additional OSH guidance 0 ++ ++ ++ ++ ++ ++
Consideration 0 0 - + ++ ++ ++
Substi- iaeratt (€10-20m) (€10-20m) | (€10-20m) | (€10-20m)
tuti i i i i
ution Implementation 0 0 Potentially " Potentially Potentially Potentially
++++ ++++ ++++ ++++
ot +++ +++ +++
Consideration 0 0 ++ (€180- (€180- (€180-
E?(ten— Closed (€180-260m) 260m) 260m) 260m)
sion of systems
CMD to Implementation 0 0 = ++ A A A
(€60-240m) (€60-240m) | (€60-240m) | (€60-240m)
R 1A/1B ”
E inimisati 0 0 e ++ (less th o o
xposure minimisation (€80-250m) ess than (€80-250m) (€80-250m)
02, 4, 5)
11 CAD Indicative OELVs ->
. 0 0 + + + + +
CMD Binding OELVs
Record keepin 0 0 - + Unknown " "
ping (€80-140m) W (€80-140m) | (€80-140m)

2 Due to the large number of uncertainties involved in the estimation of the costs, the quantified ranges in

Table 2 are illustrative of the magnitude of the potential impacts rather than definite estimates.
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Table 2: Costs under the different Policy Options

Legend: ++++: very high costs, +++: high costs, ++: medium costs, +: limited costs, 0: no costs

Aspect Policy Option > 01- 01 03
Additional BOELVs + + + + +H++
Merging of the two directives 0 0 0 0 0
Substance-by-substance threshold vs
0 0 +++ 0 ++ +++ +++
non-threshold approach
Modernisation of terms + + + + + + Unknown
Health surveillance/
Add-on Biological Limit Values 0 0 0 0 0 0 Unknown
elements | Non-threshold approach for Potentiall
sensitisers PP 0 0 0 0 0 0 +++ Y
Public authorities (total cost in € million)
EU — development of OSH guidance 0 €10m €10m €10m €10m €10m €10m
Member States — transposition cost 0 0 €3m €3m €3m €3m €3m

The central assumption of the cost assessment is that that 2% of companies have workers potentially
exposed to Reprotoxic 1A/1B substances and would thus incur some costs. This is in line with the
approach of the CMD in which exposure signifies risk. The 2% estimate is based on consultation for
this study and represents a reasonable worst-case scenario. A sensitivity analysis with 1% and 3% is
provided in the report.

The impacts of the extension of the CMD to cover Reprotoxic 1A/1B substances to a large extent
depend on the transposition and enforcement decisions taken at the Member State level —these are
highly uncertain and the stringency with which the requirements would be interpreted in individual
Member States cannot be predicted with any degree of certainty. In addition, the impacts of some of
the policy options depend on unknown factors, such as whether a scientific body would deem certain
substances to have a threshold for reproductive effects and what would be the value of a health-based
BOELV. As a result, estimation of the expected costs and benefits is difficult. Therefore, the analysis
in this report should be taken as merely illustrative of the general order of magnitude of the potential
costs and benefits. Some of this uncertainty is captured in the ranges presented in this report but
there is remaining uncertainty that could not be quantified.

Benefits of the Policy Options

No reduction in ill-health is expected under Option 1-. Increased uptake of ‘best practices’ under
Option 1 is expected to reduce reproductive ill health but not as much as Options 2, 3, 3+, 4 and 5.

The more stringent requirements in the CMD (differences between the substitution requirements,
explicit reference to closed systems and the requirement to minimise exposure, etc.) have a potential
to reduce reproductive ill health in the Member States where these requirements are not yet applied
to Reprotoxic 1A/1B substances. Due to the large uncertainty, the potential reduction has been
estimated to be between 1 and 380 cases of reproductive ill health per year which have a total
monetary value between €20,000 and €31 million annually, due to direct, indirect, and intangible costs
borne by workers, their families, employers and the public sector.? It should be noted that some of
the impacts could not be quantified suggesting that these figures are underestimates, although the
assumptions adopted for the estimation of ill health reduction resulting from additional exposure
prevention/reduction measures mean that the estimated reduction is likely to be an overestimate (see
the uncertainty/limitations summary below). These benefits are likely to occur under Options 2, 3+,
4 and 5 which all involve an extension of the CMD to all Reprotoxic 1A/1B substances. Option 3+ is
expected to be the most effective option in terms of reducing reproductive ill health since it is likely

2 Due to the large number of uncertainties involved in their estimation, the benefits estimated in Table 3 are

illustrative of the magnitude of the potential impacts rather than definite estimates.
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to accelerate the introduction of BOELVs for Reprotoxic 1A/1B substances that are not also C/M
1A/1B. Reductions in ill health under Option 3 are expected to be staggered as non-threshold
substances would be included into the scope of the relevant requirements one by one over time. This
means that (in the near future as well as when summed up over a longer timeframe) the benefits from
Option 3 are likely to be less than those from the options which involve an immediate application of
the CMD requirements to Reprotoxic 1A/1B substances.

Although the bulk of the monetised benefits from avoided direct, indirect, and intangible costs of ill
health would be accrued by workers and their families, employers would also benefit from reduced
absenteeism, administrative simplification, level playing field across the EU, and under those options
that differentiate between T and NT on a substance by substance basis also from increased efficiency
and trust in the fairness of the OSH system. Public authorities are also likely to benefit from reduced
healthcare and social security expenditure —these savings are included in the ranges presented above.

A comparison of the policy options for each impact category is provided in Table 3.
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Table 3: Benefits of the different Policy Options

Key: ++++ substantial benefits, +++ significant benefits, ++ some benefits, + limited benefits, 0 no change.

Aspect | Policy Option > Relevant stakeholders 01- | 01 02
Reduced ill health due to OSH guidance 0 ++ ++ ++ ++ ++ ++
++ ++ ++ ++
Substitution and 0 0 1-191 avoided repro . 1-191 avoided repro 1-191 avoided repro 1-191 avoided repro
closed systems cases p.a. Not bossible to cases p.a. cases p.a. cases p.a.
Workers & families €0.02-16m p.a. R P €0.02-16m p.a. €0.02-16m p.a. €0.02-16m p.a.
quantify but less than
Health benefits from * under 02, 03+, 04 t+ ++ +
extension of the CMD to E:(iaci);t:::tion 0 0 4—191c2\512;d;g repro and’ 05 T 4—191c2\512;d;g repro 4—191c:\s/:;d;g repro 4—191c:::;d;g repro
R 1A/18 substances €0.08-16m p.a. €0.08-16m p.a. €0.08-16m p.a. €0.08-16m p.a.
40 ye'ars of record Authorities 0 0 ++ + 0 ++ ++
keeping
11 CAD IOELVs -> -
CMD BOELVs Workers & families 0 0 0 0 0 0 0
Additional OELVs for R 1A/1B substances Companies, authorities ++ ++ ++ ++ +++ ++ ++
Add—.o.n elements (Biological Limit Values and Workers ‘apd their 0 0 0 0 0 0 et
sensitisers) families
Reduced absenteeism Companies 0
- - P — Included in health-related benefits (see above)
Reduced healthcare and social sec. expenditure Authorities 0
Administrative simplification Companies 0 + ++ +++ +++ +++ e+
Administrative simplification — legal coherence Authorities 0 + ++ +++ +++ +++ e+
Administrative simplification — ease of "
Authorities 0 + ++ + ++ ++ 4
enforcement
Level playing field Companies 0 + +++ ++ ++++ +++ +++
Fundamental rights Workers & families 0 + +++ ++ +++ +++ +++
Authoriti i
Modernisation of terms uthorities, companies, 0 0 0 0 0 0 4+
workers
Individual substance approach (Threshold vs Companies 0 0 Significant negative - ++ (but +++ if Significant negative Significant negative
Non-threshold) P impact extended to C/M) impact impact
+++ ++ +++ +++ +++
Workers milies, 1-382 avoided repr: Not quantified but 1-382 avoided repr: 1-382 avoided repr: 1-382 avoided repr:
Overall health benefits for R 1A/1B substances 0 e_ & fa ‘,3 i [1] + 382 avoided IEP ° quantified 382 avoided IEP ° 382 avoided IEP ° 382 avoided IEP °
companies, authorities cases p.a. less than under 02, cases p.a. cases p.a. cases p.a.
€0.02-31m p.a. 03+, 04, 05 €0.02-31m p.a. €0.02-31m p.a. €0.02-31m p.a.
Notes: p.a.: per annum; IOELV: Indicative Occupational Exposure Limit Value; BOELV: Binding Occupational Exposure Limit Value
1: The low end of the sum of avoided cases does not take into account exposure minimisation since these benefits are highly uncertain
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The uncertainties set out above for the cost assessments are also applicable to the benefits estimated
in Table 3. In addition, substitution is assumed to eliminate all reproductive ill health in the relevant
companies and does not take into account the characteristics of the potential substitutes — the
estimates of the reduction in ill health presented in this section could thus be overestimates. Closed
systems are assumed to eliminate all exposure and this is also likely to overestimate the benefits since
some exposure is likely to remain during maintenance and cleaning. The modelling also assumes that
any company that further minimises exposure would eliminate all reproductive ill health — this is
unlikely to be the case in reality and thus the estimated reduction represents an overestimation. On
the other hand, reduced exposure to the relevant substances is also likely to reduce a range of non-
reproductive effects and these reductions are not included in the ranges presented above.

Market Effects

On the basis of modelled data regarding the numbers of companies that might be affected by different
measures included within the policy options, the study concludes that, overall, the costs likely to be
incurred represent a relatively low proportion of company turnover. As such, the effects on
competitiveness, R&D, the internal market and competition and employment are likely to be limited.

However, in individual circumstances, in particular where companies engage in substitution of
Reprotoxic 1A/1B substances, the impacts will be more significant, in particular in the case of SMEs.
The relatively high proportion of large companies in the chemicals and other sectors using Reprotoxic
1A/1B substance would suggest that the potential might exist for companies to relocate outside of the
EU, with larger companies having greater resources and, in some cases, existing operations in third
countries. That being said, the relatively low proportion of turnover that the increased costs would
represent under even the most burdensome of the policy options in comparison with the actual
investment that might be required to transfer operations would appear to suggest that this will not
be an option pursued by most companies (although some individual companies, particularly those
which might be required to substitute Reprotoxic 1A/1B substances may opt to relocate).

The absence of detailed information regarding the numbers of companies that actually manufacture
and use the different Reprotoxic 1A/1B substances means that it has not been possible to quantify the
overall impacts at the sectoral level. As a result, the impacts at sectoral have had to be qualitatively
analysed and might be subject to particular uncertainty. It is possible that companies using these
substances operate in particular small or niche sub-sectors within the overall sectors analysed, and as
such, might represent a more significant part of those particular sub-sectors.

Additionally, it is unknown how individual companies would respond to the changes that would arise
under individual options and whilst the policy options clearly have different measures which will need
to be adopted under each of the different options, lack of data regarding, for example, the number of
companies currently operating at levels below IOELVs means that it is very difficult to establish which
companies will undertake specific courses of action.

Comparison of the Policy Options

Due to the large number of uncertainties involved in the estimation of the costs and benefits, the
quantified ranges presented in this report should be seen as illustrative of the magnitude of the
potential impacts rather than definite estimates. In addition, some relevant (and potentially
significant) costs and benefits could not be monetised, including benefits from reducing other types
of health effects. Furthermore, the impacts of the extension of the CMD to cover Reprotoxic 1A/1B
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substances to a large extent depend on transposition and enforcement decisions taken at the Member
State level, and these cannot be predicted with any degree of certainty.

No change in the current costs and benefits is expected under Option 1-. Although the precise
magnitude of the costs and benefits under Option 1 is uncertain (these depend on voluntary uptake
of best practice measures), it can be expected that any benefits would be accrued in an efficient
manner, i.e. unnecessary compliance costs for companies would be avoided.

Under Options 2, 3+, 4 and 5, the quantified costs outweigh the quantified benefits — in some cases,
this difference can be quite significant. This conclusion does not change when qualitative scores and
uncertainties for which there is some indication of their order of magnitude are taken into
account. Option 3+ is expected to be the most effective option in terms of reducing reproductive ill
health since it should lead to an earlier adoption of BOELVs for Reprotoxic 1A/1B substances that are
notalso C/M 1A/1B. ltis, however, also likely to be the costlier option as a large number of companies
would have to demonstrate compliance with the BOELVs. The costs under Option 3 are likely to be
lower but, in the absence of scientific evaluations for all the relevant substances, it is not possible to
determine which specific substances would be subject to CMD requirements. In addition, under
Option 3, the costs and benefits would be staggered over time.

Under Options 2, 3, 3+, 4 and 5, the method of extending the CMD to cover Reprotoxic 1A/1B means
that some companies would incur costs but would see no reductions in reproductive ill health since
their workers are already exposed at levels below the thresholds for reproductive effects. This is a
consequence of the extension of a non-threshold approach to threshold substances. The exemption
from the exposure minimisation requirement under Option 3+ for companies that can demonstrate a
'safe level' of exposure would mitigate these costs but substantial costs would still be incurred in
demonstrating compliance with BOELVs and due to the substitution and closed system requirements
under the CMD. Option 3 avoids these consequences and, thus, is the and one, apart from the
baseline options, least likely to result in unnecessary costs. However, reductions in ill health would
be delayed under Option 3 as a determination by an EU scientific body would be necessary for CMD
requirements to apply to non-threshold Reprotoxic 1A/1B substances. Furthermore, in the absence
of scientific evaluations for all the relevant substances, it is not possible to determine which specific
substances would be included into the scope of the CMD requirements.

Illustrative Case Studies

The study includes illustrative case studies for the following substances: lead and lead compounds,
borates and retinol. The case studies show that, while a very large workforce is exposed to borates
and retinol, they are typically exposed at very low levels (although some data limitations have to be
recognised). As a result, no cases of reproductive ill health have been estimated for these substances
under any of the realistic scenarios. However, due to the large number of companies, even limited
costs on a per company basis due to the need to document feasibility of substitution/closed system
have the potential to result in significant overall costs.

The lead case study is a good example of a relatively small occupationally exposed population
(although it should be recognised that data are not available for some sectors) with good data
availability with regard to exposure (biomonitoring is carried out widely and a binding BLV under the
CAD and voluntary industry targets are in existence). Lead and lead compounds account for a large
proportion of the annual cases of reproductive ill health predicted as arising from exposures to the 30
substances, with the implication that lowering the Biological Limit Value (BLV) for lead under the CAD
could deal with large part of the burden of reproductive ill health as estimated under the bottom-up
approach. With regard to the Impact Assessment, it is of interest that there appears to be very little
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difference between the policy options in terms of the cost impacts on the relevant companies and the
benefits that could be achieved.

The borates case study is an interesting example of a group of substances with a very large exposed
workforce, albeit at very low intensities below the thresholds for reprotoxic effects. As a result, no
cases of reproductive ill health have been estimated under any of the realistic scenarios. However, it
is expected that additional requirements designed for non-threshold substances such as those in the
CMD could result in significant compliance costs for the relevant companies. Due to the large number
of companies, even limited costs on a per company basis due to the need to document feasibility of
substitution/closed systems have the potential to result in significant costs. Similar observations have
been made in the retinol case study.
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Glossary

Legal and Risk Management Terms

AB The Working Conditions Decree of 15 January 1997 regarding the safety, health and wellness
in the workplace (Netherlands)

ACGIH American Conference of Governmental Industrial Hygienists

ACSH Advisory Committee on Safety and Health at Work

ADI Acceptable Daily Intake

AF Attributable Fractions

AFEMS Association of European Manufacturers of Sporting Ammunition

AGS Committee on Dangerous Substances (Germany)

ASchG Act on the Protection of Safety and Health at Work (Austria)

ANSES Agence nationale de sécurité sanitaire de I'alimentation, de I'environnement et du travail
(National Agency for Food Safety, Environment and Labor, France)

AR The Working Conditions Regulation of 12 March 1997 (Netherlands)

ART Assisted Reproductive Techniques

ASA ASA register (of occupational exposure hazards and procedures in Finland)

AW The Working Conditions Act (Netherlands)

BAT Best Available Techniques

BAUA Bundesanstalt fiir Arbeitsschutz und Arbeitsmedizin
(Federal Institute for Occupational Safety and Health, Germany)

BBP Benzyl butyl phthalate

BCW Well-Being at Work Code

BG RCI The Berufsgenossenschaft Rohstoffe und chemische Industrie (Germany)

BMI Body Mass Index

BLL Blood Lead Levels

BLV Biological limit value

BOELV Binding Occupational Exposure Limit Values

BPA Bisphenol A

BPR Biocides Products Regulation

CAD Chemicals Agent Directive

CAPEX Capital expenditure

CEFIC European Council of the Chemical Industry

CEPE European Council of the Paint, Printing Ink and Artists’ Colours Industry

Cl Confidence interval

CL Liquid Chromatography

C&L Classification and Labelling

CLI Classified Labelling Inventory

CLH Harmonised classification and labelling

CLP Classification, labelling and packaging

Corr. Corrosive

CM Carcinogen and Mutagen

CMD The Carcinogens and Mutagens Directive

CMR Carcinogenic, Mutagenic, Reprotoxic substances

CNAMTS National Fund for Health Insurance of Employees

CoRAP Community Rolling Action Plan

COSHH Control of Substances Hazardous to Health Regulations

CPG Gas Phase Chromatography

CR Polychlorprene rubber

CRL Crown to Rump

CSA Chemical Safety Assessment

CSR Chemical safety report

DALY Disability adjusted life years
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DBP Dibutyl phthalate

DEHP Bis(2-ethylhexyl) phthalate

DIBP Diisobutyl phthalate

DMAC N,N-Dimethylacetamide

DMF N,N-dimethylformamide

DNEL Derived no effect limit

DMEL Derived minimal effect level

DRR Dose-Response Relationship

DW Disability Weights

EBD European Burden of Disease Study

ECEG European Chemical Employers Group

ECETOT European Centre for Ecotoxicology and Toxicology of Chemicals

ECHA European Chemicals Agency

EDC Endocrine-disrupting chemicals

EEA European Economic Area

EFTA European Free Trade Association

EMCEF European Mine, Chemical and Energy Workers’ Federation

EOGRTS extended one generation reproductive toxicity study

EPA Environmental Protection Agency

ES Selective Electrode

eSDS Extended Safety Data Sheet

ESPA European Stabiliser Producers Association

ENZ Enzymatic Method

EU European Union

EUROBAT Association of European Manufacturers of automotive, industrial and energy storage batteries

EUROCAT European Surveillance of Congenital Anomalies

Eye Dam.1 | Eye Damage 1

F-AAS Flame-Atomic Absorption Spectroscopy

FKM fluorocarbon rubber

FLC French Labour Code

FLUO Fluorescence Detector

FID Flame lonisation Detector

GBD Global Burden of Disease Study

GESTIS Internationale Grenzwerte fiir chemische Substanzenm
(International limits for chemical substances)

GHS Globally Harmonized System

GM Geometric mean

GPS Global Product Strategy

GSD Geometric standard deviation

HBMA4EU The European Human Biomonitoring Initiative

HEPA High Efficiency Particulate Air

HPLC High Performance Liquid Chromatography

HSE Health & Safety Executive, United Kingdom

1A Impact assessment

IARC International Agency for Research on Cancer

ICCA International Council of Chemical Associations

ICOH The International Commission on Occupational Health

ICP Inductively Coupled Plasma Mass Spectroscopy

IFA Institut fir Arbeitsschutz der Deutschen Gesetzlichen Unfallversicherung
(Institute for Occupational Safety of the German Social Accident Insurance)

IFRA International Fragrance Association

ILA International Lead Association

ILO International Labor Organisation

IMMUNO Immunology Method

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| xxviii




INERIS The French national competence centre for industrial safety and environmental protection

INRS National Institute for Research and Security

I0ELV Indicative Occupational Exposure Limit Values

I0M Institute of Occupational Medicine

Irrit. Irritant

I1SO The International Organization for Standardization

LEV Local exhaust ventilation

LOAEL lowest-Observed-Adverse-Effect Level

LOD Level of detection

LoOQ Limit of quantification

MEGA IFA's workplace exposure database

mg/m3 Milligram per cubic meter

MS Member States

NACE "nomenclature statistique des activités économiques dans la Communauté européenne" or
the Statistical Classification of Economic Activities in the European Community

NBR nitrile rubber

NIOSH National Institute for Occupational Safety and Health

NMP N-Methyl-2-pyrrolidone

NOAEC No Observed Adverse Effect Concentration

NOAEL No-Observed Adverse Effect Level

NONS Notification of New Susbtances

NR Natural rubber

NT Non-threshold

OEL Occupational exposure limit

OELV Occupational exposure limit value

OR Odds ratio

OPEX Operating expenditure

OSH Occupational health and safety

OSPA Oxygenated Solvent Producers Association

PAF Population attributable fraction

PACT (ECHA) Public Activities Coordination Tool

PBT Persistent, bio-accumulative and toxic

PEL Permissible exposure limit

PIC Prior Informed Consent

PNEC Predicted no effect concentration

POP Persistent Organic Pollutants

PPE Personal protective equipment

ppm parts per million

PPPE Plant Protection Products Regulation

PROC The process categories

PVC Polyvinyl chloride

PWD Pregnant Workers Directive

QC Quality Contrl

R&D Research and Development

RAC (ECHA) Committee for Risk Assessment

RAR Risk assessment report

REACH Registration, Evaluation, Authorisation and restriction of Chemicals

RMM Risk management measure

RMOA Risk management options analysis

SAICM The Strategic Approach to International Chemicals Management

SBS Structural Business Statistics

SCOEL Scientific Committee on Occupational Exposure Limits

SEA Socio-economic analysis

SEAC ECHA’s Socio-Economic Analysis Committee
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Sens. Sensitiser

SDS Safety Data Sheets

SHL The Safety and Health at Work Laws of 1996 to 2011

Skin  Corr. | Skin Corrosive 1C

1C

SME Small and medium-sized enterprise

SMR Standardised mortality ratio

STOT Specific Target Organ Toxicity

SU Sector of Use

STEL Short term exposure limit

SUMER Surveillance médicale des expositions aux risques professionnels
(Medical Monitoring Survey of Professional Risks)

SVHC Substance of very high concern

T Threshold

TCE trichloroethylene

TFEU Treaty on the Functioning of the EU

TLV Threshold limit value

TOX Toxicity

tpa Tonne per annum

TTC Threshold for Coxicological Concern

TWA Time weighted average

TWG Technical Working Group

UNIDO United Nations Industrial Development Organization

uIC Union of Chemical Industrys

VOLY Value of Statical Life Year

vPvBs Very Persistent and very Bioaccumulative

VSL Value of Statistical Life

WHO World Health Organization

WTP Willingness to pay

YLD Years Lost due to Disability

YLL Years of Life Lost

YPWD Young Persons at Work Directive
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1 Introduction

1.1 Background

As noted in the Communication on the EU Strategic Framework on Health and Safety at Work (2014-
2020)%°, ensuring a safe and healthy work environment for over 217 million workers in the EU is a
strategic goal for the European Commission. One of the main challenges highlighted in the Strategic
Framework is the need to improve the prevention of work-related diseases by tackling existing, new
and emerging risks. Occupational cancer and dealing with dangerous chemicals (including those with
reprotoxic effects) in workplaces are considered to be particular priorities for occupational safety and
health (OSH) policy, requiring continued effort to reduce occupational exposure to hazardous
chemicals in general, and to carcinogenic, mutagenic and reprotoxic chemicals (CMR) in particular.

A range of legislative instruments are currently in place at EU level which regulate the use of CMR
substances, with the objective of minimising exposures and reducing risks in the workplace. These
include Directive 98/24/EC (Chemical Agents Directive, CAD) and Directive 2004/37/EC (Carcinogens
and Mutagens Directive, CMD).

All reprotoxic substances are currently within the scope of the CAD and those reprotoxic substances
that are also Carcinogens or Mutagens (C/M) 1A/1B are also within the scope of the CMD. However,
a significant number of substances with a harmonised classification of Reprotoxic 1A or 1B are not
also classified as C/M 1A/1B. As such, they are subject to less stringent regulatory requirements than
those regulated under the CMD.

In Directive (EU) 2019/130%!, the European Parliament and the Council have called on the European
Commission to assess the option of amending the scope of the CMD to include reprotoxic substances.

1.2 Aims of the study

The main study objective is to generate evidence to enable the European Commission to initiate policy
discussions regarding the possible future amendment of the CMD in order to include in its scope
Reprotoxic 1A and 1B substances or, based on a possible merger of the CMD and CAD, the necessary
additional requirements that would be necessary to address risks from reprotoxic chemicals. This
includes a number of specific tasks which are detailed in the Terms of Reference for the study3?.

1.3 Structure of this report

This report presents the outputs from the tasks that assess the impacts of the policy scenarios for the
amendment of the CMD or a possible merger of the CAD and CMD. This report (Report 2)
complements Report 1 which provides an analysis of the baseline scenario.

The report is organised as follows:

Part C: Impact Assessment of the Policy Options

e Section C1 summarises the baseline (problem definition);

30 See http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52014DC0332&from=EN
31 See https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32019L0130
32 See https://etendering.ted.europa.eu/document/document-file-download.html?docFileld=36431
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e Section C2 assesses the costs of the Policy Options;
e Section C3 considers the benefits of the Policy Options; and
e Section C4 deals with market effects.

Part D: Comparative Assessment of the Policy Options

e Section D1 summarises the costs, benefits and market effects for each Option;

e Section D2 provides a summary of the illustrative case studies; and

e Section D3 provides additional information for increased use of BLVs (potential consequence
of one of the add-on elements under Option 5).

The report is complemented with the following annexes:

e Annex 1 provides additional information on the methodology for the qualitative assessment
of the costs and benefits of the Policy Options;

e Annex 2 summarises Stage 2 of the consultation exercise;

e Annex 3 provides more information on the environmental impacts of reprotoxic substances;

e Annex 4 provides the lead case study;

e Annex 5 provides the borates case study;

e Annex 6 provides the retinol case study; and

e Annex 7 provides more information on BLVs.
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Part C: Impact Asessment of the Policy Options
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C1 Problem Definition and Summary of the Policy Options

C1.1 Number of exposed workers

Literature review and consultation for this study suggests that all workers potentially exposed to any
reprotoxic substance (self-classified and R 1A/1B/2) for any period of time and at any exposure level
make up 1%—2% of the workforce.

Based on a 2010 self-reporting survey (the so-called Sumer survey) carried out on the French labour
force, 1.1% of workers self-reported that they were exposed to a selected group of Reprotoxic 1A/1B
substances (lead, glycol ethers, phthalates NMP, DMF and DMAC) that are also not classified as
carcinogens and mutagens. Although this may represent the population that may be exposed, this
does not mean that these workers are exposed at levels which would give rise to effects. Indeed, the
data indicate that only a very small percentage of this 1.1% of workers is actually exposed at significant
intensities (i.e. above the threshold for effects) and durations to the group of substances; thus, one
would expect the potential for impacts to be very low.

Extrapolation up from the French data to the EU level and multiplied by two account for other
Reprotoxic 1A/1B substances that are also not classified as carcinogens or mutagens leads to
estimates that between 22,000 and 61,000 male workers (0.015—0.043%) and 3,000 and 8,000 female
workers (0.003 - 0.007%)(based on geometric means and with and without welding) are anticipated
as being exposed long enough and to levels that may be high enough to give rise to reprotoxic effects
(i.e. at levels above the threshold for effects).

Table C1-1: Scaling up from France (2010) to EU (2016)

Scenario France (2010) EU (2016)
Table 2-1 Doubled Incidence Rounded % Workforce
Scenario 1 (strong/very strong exposure AND >10 hrs exposure)
Best (Low) 1,111 2,222 24,883 25,000
Males Worst (High) 6,822 13,644 152,729 153,000
Geometric Mean 61,000 0.043%
Best (Low) 76 151 2,031 2,000
Females Worst (High) 1,127 2,254 30,222 30,000
Geometric Mean 8,000 0.007%
Scenario 2 (strong/very strong exposure AND >10 hrs exposure AND no collective measures)
Best (Low) 273 547 6,122 6,000
Males Worst (High) 3,486 7,004 78,399 78,000
Geometric Mean 22,000 0.015%
Best (Low) 25 51 680 1,000
Females Worst (High) 657 1,315 17,624 18,000
Geometric Mean 3,000 0.003%

C1.2 Incidence/prevalence of ill health

Cl1.2.1 Bottom-up approach

The total extrapolated number of cases of ill-health is extrapolated below on the basis of the risk
characterisation approach, the details of which are given in Report 1.

The table below summarises the estimated annual number of cases for the 30 substances analysed in
the bottom-up assessment and extrapolated using the different approaches.
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Table C1-2: Total number of cases per annum estimated under the bottom-up approach

Cases per annum*

S (extrapolated using risk characterisation)
30 substances 24-180 (1,429)

All ‘R 1A/1B but not C/M 1A/1B’ 27-206 (1,633)

R2 215-1,623 (12,859)

Note: *Range: Scenarios 1A/1B-Scenario 2, value in brackets is for the theoretical worst-case scenario

Cl1.2.2 Top-down approach

In Report 1, it was estimated that there may be between 7 and 219 cases of health effects based on
the prevalence data given. Care is required in interpreting this estimate of developmental effects
attributable to occupational exposures, as it does not take into account the fact that there is clearly
some overlap in the various health effects for which data are presented individually within the Eurocat
database.

Given that the analysis of the Sumer data indicates that only between 1,000 and 30,000 women may
be exposed at levels and for durations sufficient to give rise to developmental effects, these estimates
appear reasonable, given that they also include adjustments for other known risk factors.

However, it has not been possible to include in these estimates any impacts on 1Q from occupational
exposures. These are substance specific and we cannot establish a more general means of deriving
estimates; note that any such estimates may also be confounded by other risk factors such as iodine
deficiency, which has been found to have a high prevalence in the EU (i.e. 57% of the population) and
to give rise to 1Q effects.

C1.2.3 Key findings and limitations

The economic costs of the bottom-up calculations for the health burden from workplace exposures to
Reprotoxin 1A and 1B substances are estimated at between (rounded):

e €460,113 for the 30 substances and €525,843 after extrapolation under Scenario 1a; and
e £38,382,746 for the 30 substances and €43,865,995 after extrapolation under Scenario 3.

The estimates under the top-down analysis are higher, given the higher number of cases predicted
through this method. Based on the use of willingness to pay values, these are estimated at a between
€9 and €24 million per annum for the geometric mean for developmental effects and between €30
and €76 million per annum for fertility and maternal effects for the geometric mean. At the maximum
worst case (Scenario 1 which includes welding and taking the worst-case scenario), the figures rise to
€91 million for developmental effects and €291 million for fertility and maternal effects.

Cl1.2.4 Results for the bottom up approach

The valuation methodology set out in Annex 1 to this report was applied in order to place a monetary
value on the calculated baseline health burden for workers exposed to reprotoxins. Two different
approaches to the valuation were applied:

e Valuation based on DALYs avoided; and
e Valuation based on the direct and indirect costs of illness.
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Valuation based on DALYs avoided

Report 1 provides the estimated monetary value per case of health effects based on a DALY being
valued at €100,000. These figures are given in present value terms, as they take into account the age
at which life years would be lost for those specific effects where this is expected. Only those health
effects relevant to this analysis are presented.

Valuation based on cost-of-illness

Cost of illness data were sourced through literature searches of Medline and Google and through
health care service provider registries. European data was favoured and corroborated by other
supporting data, where possible. These are, however, rough estimates of costs, as costs between
member states can vary widely. The results are presented in Table C1-3.

Overall cost of ill health due to exposure

Based on the costs presented in Table C1-4 and the number of cases of ill health derived for each
substance analysed in this report, an estimate for the total cost (direct, indirect and intangible) can be
calculated. This is given inTable C1-5 below.
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Table C1-3: Present value of expected (severity weighted) number of DALYs per case (discounted @4%, years 1 to 80)

Health effect Indl\.ndual L CIETE Severity DALYs Present value of DALYs lost (Euro, 2016)
link to exposures frequency
i Years lived . .
Worker | Effect passed | % by severity L . . Total discounted Weighted, Present value
. Disability with Years life .
or by Male/ (mild, mod, weights (DW) disabilit lost (YLL) DALYs per discounted Expected/average

offspring Female severe) 6 ) ¥ severity case DALYs per case DALYs per case
Impaired or reduced fertility | 0o F 100% 0.008 1 0 0.008 0.008 800
female
Impaired fertility - male Worker M 100% 0.008 1 0 0.008 0.008 800
Spontaneous abortion Worker F 100% 0.114 1 0 0.114 0.114 11,400
Still birth Worker F 100% 0.114 5 0 0.528 0.528 52,800
Low birth weight: normal-low 100% 0.011 80 0 0.257 0.257 25,734
oW birth welght: low=very | ¢ ting F 100% 0.185 70 10 4.849 4.849 484,886
Low birth weight: very low- 100% 0.421 40 40 12.455 12.455 1,245,538
extremely low
Impaired cognitive .
development — per 1Q point Offspring F 9,600

40% 0.028 80 0 0.670
Skeletal ~~effects or | g F 40% 0.317 80 0 7.581 6.425 642,477
abnormalities of the limbs spring ? ) ) ’ !
20% 0.581 40 40 15.622

Worker F 100% 0.324 1 0 0.324 0.324
Pre-eclampsia 465,199

Offspring F 100% 0.185 70 10 4.328 4.328

https://ecdc.europa.eu/sites/portal/files/documents/Haagsma-PopHealthMetrics-2014-Disability-weights.pdf

https://www.thelancet.com/journals/langlo/article/P11S2214-109X(15)00069-8/fulltext

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 8




Table C1-4: Indirect and direct cost-of-illness data for all relevant endpoints ‘

S — Directc/OIsr:direct Cost per case (€) Prc;;:’:t:;r; by \A:)e:l:ta: ;:g)st TOT:aI;:o(::t) per
Infertility — male or female

e e el I 1
Productivity losses (15.6 days over 18 months) adjusted to 1 year — 2 people® Indirect 398 1 398

Spontaneous abortion

Medical cost of spontaneous abortion without intervention® Direct 693 0.971 673 34
Medical cost of spontaneous abortion with intervention® Direct 2,105 0.029 62

Still birth

Medical costs of still birth, including investigations into cause of deathd Direct 2,223 1 2,223

:i?:;i;r;l direct cost of care in subsequent pregnancies after still birth — high Direct 1978 1 1978 6,691
Productivity losses — year 1 — 50% normal work? Indirect 2,490 1 2,490

Low birth weight

Paediatric Faltering Growth (Failure to Thrive) with CC Score 0° Direct 1,112 1 1,112 1,112
Paediatric Faltering Growth (Failure to Thrive) with CC Score 1¢ Direct 1,438 1 1,438 1,438
Cost of VLBW babies for first 18 months of life (Societal - direct (above))e Direct & Indirect 30,230 1 30,230 30,230
Skeletal effects/abnormalities of limbs

'rl;:)(;c?tl)il(ijf;;cfime costs for patients with spina bifida (inc. indirect costs and increased Direct & indirect 528,425 1 528,425 528,425
Pre-eclampsia

Mean cost per woman of pre-eclampsia with expectant management (Euros,

2007). This includes direct medical costs, indirect costs to patients (travel and | Direct & indirect 7,908 1 7,908 7,908
informal care), and productivity losse

Impaired cognitive development

Impaired cognitive development — per IQ point ‘ Direct & indirect ‘ 9,600 ‘ 1 ‘ 9,600 ‘ 9,600
3Christiansen et al. (2014) Acta Obs Gyn Scand 93;64-72; ®Wu A et al. (2013) Fertility and Sterility 99;2025-30; °NHS Reference costs (2017)
https://improvement.nhs.uk/resources/reference-costs/; “Heazzell et al. (2016) Lancet 387;604—16; °Cavallo M et al. (2015) Italian J Paediatrics 41;59; Yi Y et al. (2011)
Eur J Paediatr; 170;1391-400; 8Vljgen SMC et al. (2010) BJOG 117;1577-85.
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Table C1-5: Bottom-up estimates of the economic value of the burden of ill health (€)

SCla Sclb Sc2
Total cost fertility related cases 378,178 1,326,073 1,737,469 2,559,144
Total cost developmental cases 20,266 15,200 286,711 10,753,781
Total cost cognitive development 31,680 72,000 76,800 19,526,400
Total — Bottom-up 460,113 1,435,764 2,487,868 38,382,746
Total after extrapolation 525,843 1,640,873 2,843,277 43,865,995

C1.2.5 Results for the top down approach

It was not possible for the study team to make linkages between the different types of congenital
anomalies covered by the Eurocat database and DALYs (orindeed cost of illness estimates). As a result,
we have used willingness to pay values developed for ECHA specific to chemical exposures and the
types of effects associated with exposures to Reprotoxic 1A/1B substances.

The willingness to pay values used for these purposes as well as the resulting estimates are given in
Report 1, Tables B4-4 and B4-5 for fertility and developmental effects respectively, and for both top
down scenarios and the geometric mean of the two scenarios.

Most of the valuations included in the above table are based on stated preferences surveys
undertaken for ECHA with the explicit aim of deriving economic valuations for use in the context of
REACH Restrictions and Authorisation. The original study reports can be found on ECHA’s website®.
Because of concerns over how to interpret some of the study results, a critical review carried out by
Dubourg for ECHA (2016)3. This review recommended the use of €21,600 for the value of a statistical
pregnancy, €4,300 for a minor birth defect, €128,200 for a major internal birth defect, €25,700 for a
major external birth defect, and €126,200 for very low birth weight. These lower estimates are
recommended due to concerns over the validity of the upper bound values which reflect public good
values and are considered to be impacted by the nature of the valuation scenario and other aspects
of questionnaire design. In line with these recommendations, we have adopted the lower bound
estimates for the purposes of this study, and adjusted them for 2018 prices.

C1.3 Examples of strategic and voluntary approaches

C1.3.1 Introduction

This section provides a summary of strategic approaches to controlling occupational risks from
reproductive substances, voluntary industry initiatives adapted to reduce occupational exposure to
reproductive substances and Social Partner Agreements. Further information on strategic approaches
is presented in Annex 7 of Report 1.

3 ECHA (n.d.): Willingness to pay to avoid certain health impacts. ECHA. Available at:
https://echa.europa.eu/support/socio-economic-analysis-in-reach/willingness-to-pay-to-avoid-certain-
health-impacts.

ECHA (2016): Valuing selected health impacts of chemicals: Summary of the Results and a Critical Review
of the ECHA study, February.

34
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C1.3.2  Strategic approaches
International initiatives
The Strategic Approach to International Chemicals Management (SAICM)

The Strategic Approach to International Chemicals Management (SAICM) was created in 2006 to
provide a common policy framework to promote chemical safety around the world. SAICM’s overall
objective is the achievement of the sound management of chemicals throughout their life cycle so
that by the year 2020, chemicals are produced and used in ways that minimise significant adverse
impacts on the environment and human health.3*> As part of this initiative, one of the global priorities
is safeguarding the health of women and children by minimising chemical exposures before
conception and through gestation.

Global Product Strategy (GPS)

The Global Product Strategy (GPS) is a global initiative set up by the International Council of Chemical
Associations (ICCA) to support and enhance the chemical industry. This includes communicating
handling and product risks. 3

UNIDO Green Industry initiative for sustainable industrial development

The United Nations Industrial Development Organisation (UNIDO) has developed a Green Industry
Initiative which places sustainable industrial development in the context of global sustainable
development challenges. This was launched in 2009 and is aimed to contribute towards a green
economy. One aspect of the initiative is ensuring the sound use of chemicals by assisting enterprises
in reducing the risks and impacts from chemical use which includes controlling and managing
hazardous chemicals. This includes increasing safety and protecting workers and includes substitution
of hazardous chemicals.®’

EU initiatives
Social dialogue

At the EU Level, chemical industry social partners have come together to commit to social dialogue in
the chemicals sector. An example includes a framework of action signed by the European Chemical
Employers Group (ECEG) and industriAll Europe on sustainable employment and career development.
This framework also includes a set of guidelines enabling national member organisations to deal
effectively with challenges, which includes promoting safe workplaces. 3

35 SAICM (2018): SAICM Overview. Strategic Approach to International Chemicals Management (SAICM).
Available at: http://www.saicm.org/About/SAICMOverview/tabid/5522/language/en-GB/Default.aspx

36 EuroChem (2018): Global Product Strategy (GPS). Available at:
http://www.eurochemgroup.com/en/global-product-strategy-gps/

37 UNIDO (2011): UNIDO Green Industry Initiative for Sustainable Industrial Development. United Nations
Industrial Development Organization. Available at: http://www.greenindustryplatform.org/wp-
content/uploads/2013/05/Green-Industry-Initiative-for-Sustainable-Industrial-Development.pdf

3 |bid
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EU-OSHA Healthy Workplace Award

EU-OSHA along with Member States has launched a Healthy Workplaces Campaign 2018-2019. This
campaign is in relation to the management of dangerous substances and raising awareness of
occupational exposure to hazardous chemicals. This campaign also provides practical tools for
minimising and preventing exposure. *°

Surveillance and biomonitoring

The European Surveillance of Congenital Anomalies (EUROCAT) is a network of population-based
registries for the epidemiologic surveillance of congenital anomalies. The network consists of 43
registries across 23 countries and covers 29% of the European birth population (with more than 1.7
million births surveyed per year in Europe). *° This information could be used with occupational
exposure data to identify potential links between occupational exposure and congenital exposure.

HBMA4EU is a joint initiative (running for five years from 2017 to 2021) involving the EU-28 countries,
the European Environment Agency and the European Commission and is co-funded under Horizon
2020. The aim of the initiative is to coordinate and advance human biomonitoring across Europe.*!
This biomonitoring data will be used for assessing exposure and their associated health impacts.
Reprotoxic substances are included in both the first and second list of priority substances for
assessment by HBM4EU.

National level initiatives

At national level, there are different initiatives and strategic approaches implemented by member
states. This includes in France, Italy, Denmark, Germany and the United Kingdom. These initiatives
are further discussed in Annex 7 in Report 1.

C1.3.3  Voluntary industry initiatives
Sectoral initiatives
Coatings Care

The Coatings Care initiative is a voluntary initiative that has been set up to improve the performance
of the coatings industry for the following aspects: health, safety, environment, distribution and
product stewardship. The main benefits of the initiative are helping companies making the efficient
uses of resources to comply with health, safety and environmental regulations, pursuing a common
management approach for health, safety and environmental programmes, increasing learning and
identifying/evaluating areas for improvement.*> Members of European Council of the Paint, Printing
Ink and Artists’ Colours Industry (CEPE) are also committed to the removal or substitution of hazardous
substances which have an unacceptable environmental or human health impact.

39 EU-OSHA (2018): Healthy Workplaces Campaign 2018-2019 Manage Dangerous Substances. The European
Agency for Safety and Health at Work. Available at: https://healthy-workplaces.eu/

40 EUROCAT (n.d.): What is EUROCAT? Available at: http://www.eurocat-
network.eu/aboutus/whatiseurocat/whatiseurocat

41 HBMA4EU (n.d.): About HBM4EU. Available at: https://www.hbm4eu.eu/about-hbm4eu/

42 CPCA (n.d.): The Benefits of Coatings Care. Canadian Paint and Coatings Association. Available at:
http://www.canpaint.com/the-benefits-of-coatings-care/
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Hairdressing Sector

In April 2012, UNI Europa and the employers’ organisation Coiffure EU signed a framework agreement
on a series of aims designed to improve occupational health and safety protection in the sector.®* The
agreement aims at building an integrated approach for the prevention and reduction of occupational
safety and health risks for workers in the hairdressing sector, especially skin problems and
musculoskeletal disorders, through the application of the principles of risk assessment, risk
management and prevention. The agreement also contains several measures to reduce exposure to
chemical agents including ventilation and personal protection equipment.

Member State industrial initiatives

In France, the Union of Chemical Industries (UIC) signed an agreement for the prevention of risks
associated with CMR substances with the Ministry of Labour, INRS (National Institute for Research and
Security) and CNAMTS (National Fund for Health Insurance of Employees) to testify to the
commitment of the chemical industry to act to improve CMR risk prevention, both at its own sites and
at its customers.**

In Germany, the Berufsgenossenschaft Rohstoffe und chemische Industrie (BG RCI) which is part of
the part of the German social security has produced a leaflet "Reprotoxic substances" which provides
information about regulations and directives and provides a list of reprotoxic substances. This is aimed
at workers and employers.

In Italy, the Tuscany North Confindustria (a group of 30 Italian companies) joined the Greenpeace
Detox commitments in 2016. The Detox Project promotes eco-sustainability, including the reduction
of the use of carcinogenic and reprotoxic chemicals.

Substance Specific initiatives
Voluntary initiatives in relation to lead

The International Lead Association (ILA) has established a voluntary employee blood lead reduction
programme, known as the Lead Action 21 programme. The Lead Action 21 Plan specifies as part of its
charter that operations are managed responsibly and safely to continually reduce the impact to
human health and the adoption of best practice is encouraged.* Sectoral targets are established with
the latest being zero employees exceeding a blood lead content of 20ug/dL. The ILA voluntary
programme also highlights the reproductive toxicity concerns with exposure of women to lead and
recommends that blood lead levels of females of reproductive capacity) be maintained below
10pg/dL. As part of the initiative, there are also ten golden rules for good practice which includes
clothing, handling and ventilation (further discussed in Annex 7 of Report 1).

4 ETUI (2016): Union campaign criticises Commission apathy towards hairdressers’ health. European Trade

Union Institute. Available at: https://www.etui.org/Topics/Health-Safety-working-conditions/News-

list/Union-campaign-criticises-Commission-apathy-towards-hairdressers-health

Union des Industries Chimiques.

4 International Lead Association (2018): LA21 Charter. Available at: https://www.ila-
lead.org/responsibility/la21-charter

a4
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ELSIA (the European Lead Sheet Association) also has in place a Product Stewardship Program for
reducing occupational exposure to lead.*® This includes a code of practice for Product Stewardship
and also the same ten golden rules as the ILA.

Other industry initiatives

Other industry initiatives include Product Stewardship, Responsible Care, and the ChemSec Business
Group. These initiatives are not specifically aimed at reprotoxic substances; however, they could have
an impact on reducing exposure. These are further discussed in Annex 7 of Report 1.

C1.3.4 Conclusion

The International Lead Association initiative is the only specific initiative that has been identified which
only concerns occupational exposure to reprotoxic substances. This initiative includes blood
monitoring, rules for reducing exposure and also best/good practice. There are other sectoral
initiatives (such as coatings and hairdressers) that may have an impact of reducing occupational
exposure to reprotoxic substances by risk management or reducing/substituting hazardous chemicals.

A number of strategic approaches have also been identified which even though they do not deal
specifically with reprotoxic substances, may have an impact in reducing the occupational exposure to
reprotoxic substances. These strategic approaches include communicating the risks of hazardous
chemicals and minimising exposure to hazardous chemicals.

4 European Lead Sheet Association (undated): Product Stewardship. Available at:
https://elsia.org.uk/product-stewardship/
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C1.4 Overview of the Policy Options

The Policy Options that are assessed in this report are summarised below.

Table C1-6: Policy Options

Option

Details

O1-: Baseline without OSH
guidance

No changes to EU OSH legislation but exposure may change due to a) other
legislation (e.g. REACH, national legislation) and b) market developments. No
additional guidance provided

01: Baseline (no changes to
EU OSH legislation)

No changes to EU OSH legislation but exposure may change due to a) other
legislation (e.g. REACH, national legislation) and b) market developments.

Provision of additional guidance on best available techniques and
interpretation of the CMD/CAD

02: R 1A/1B in CMD (no
derogations)

Inclusion of R1A and 1B chemicals into the scope of the CMD with full
application of the requirements in the CMD, including:
- Substitution: stricter requirement than in the CAD:
o mandatory whenever workers ‘are or are likely to be
exposed’
o ‘risk > slight risk’ not a prerequisite
- Closed system: second RMM in the hierarchy under the CMD vs. no
explicit reference to closed systems in the CAD (except for
intermediates);
- Reduction of exposure to as low as technically feasible
(minimisation requirement);
- |OELVs for R 1A/1B substances would become BOELVSs: it is assumed
that IOELVs under the CAD for R 1A/1B substances would become
BOELVs under the CMD; and
- Record keeping: Record keeping for at least 40 years would be
required for R 1A/1B substances.

03: R 1A/1B in CMD with
derogations

Inclusion of R 1A/1B into the scope of the CMD but with derogations from the
substitution, closed system, minimisation and record keeping requirements,
unless an EU scientific committee confirms that the substance in question has
no threshold for reprotoxic effects. Itis assumed that CAD IOELVs for R 1A/1B
substances would become BOELVs under the CMD.

Cefic/ECEG/ETUC/Industrial
Declaration: R 1A/1B in
CMD with derogations

Inclusion of R 1A/1B into the scope of the CMD with the following
requirements:

- ABinding OEL (risk or health based) would be established for Rs;

- CMD requirements on prevention (substitution, closed system)
would always apply to Rs;

- If prevention not possible then exposure must be reduced to a) a
‘safe level’ (see below) or b) as low as possible (minimisation
requirement);

- Safe level: a) the substance has a threshold, b) there is a health-
based Binding OELV (for a start CAD IEOLVs->CMD BOELVs), c) it is
proven by exposure measurements that the BOELV is complied
with;

- Differentiated approach (non-threshold vs safe level) should also be
applied to C& M.

04: Merge CAD & CMD into
a single directive but no
modernisation

Merging the CMD and CAD into a single directive, applying CMD-equivalent
requirements to R 1A/1B substances but no further changes:
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Table C1-6: Policy Options

Option Details

- This would effectively be CAD and CMD in parallel but in one
document;

- Old terminology: language would not be updated or modernised;

- CMD-equivalent requirements would apply to CMR 1A/1B
substances and CAD requirements would apply to other hazards.

Merging the CMD and CAD into a single directive, applying CMD-equivalent
requirements to R 1A/1B substances and updating/modernising OSH-related
terminology and requirements:

- CMD-equivalent requirements would apply to CMR 1A/1B
substances and CAD-equivalent requirements would apply to other
types of hazardous substances;

- Skin and respiratory sensitisers would also be subject to CMD-
equivalent requirements;

- Common terminology for substances subject to CMD-equivalent
and CAD-equivalent requirements;

- Terminology to be brought into line with REACH; and

- Use of BLVs as part of health surveillance would not be mandatory.

05: Merge CAD & CMD and
modernise

For the purposes of the Impact Assessment, the Policy Options have been broken down into a number
of components (specific measures). These are summarised below.

Table C1-7: Policy Options and their relevant components

05:R
04:R 1A/1Bin
01-: 01: o= R. 03+: 1A/1B in CMD,
. Baseline 02:R 1A/1B in .
Baseline ] s s Joint CMD, merge
Component (including = 1A/1Bin CMD .
(no OSH cMD e declarati merge CAD and
guidance) Ch) ng) on CAD and CMD,
guidance Bl CMD modernis
ation
Additional OSH guidance v v v v v v
Extensi | Substitution, closed systems v D v v v
on of Exposure minimisation v D D v v
CMD
toR IOELVs become BOELVs vk vk vkk vk vk
1A/1B Record keeping v D v v
Merging of the two directives v v
Threshold/non-threshold approach C C C | | C C
Modernisation v
Add-on elements (BLVs, sensitisers) v

Notes:

Dark grey cells denote definite change when compared with the baseline. Light grey cells denote potential
changes to the baseline, depending on whether individual substances are derogated or not (i.e. determined to
have a threshold for adverse effects).

D: Depends on whether the substance is derogated or not

C: Collective (risk classification based) I: Individual (individual substance based)

*not a direct legal consequence of the extension of the CMD to R 1A/1B substances but modelled for the
purposes of this Impact Assessment

**under Option 3+, BOELVs would be established for all (or most) R 1A/1B substances
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C2 Costs of the Policy Options

Key findings

With regard to the inclusion of Reprotoxic 1A/1B substances into the CMD, the more stringent
requirements in the CMD have the potential to increase compliance costs for companies in the
Member States where these requirements are presently not applied to Reprotoxic 1A/1B
substances that are not also C/M 1A/1B. The cost of some of these measures, expressed as an
annualised cost, has been estimated between €410 million and €910 million — these are the costs
of considering and documenting the feasibility of substitution and closed systems, as well as
implementing closed systems and further exposure minimisation. Due to the large number of
uncertainties involved in the estimation of these figures, the range should be seen as illustrative of
the order of magnitude of the potential costs rather than a ‘definite’ estimate.

In addition, this range represents only a partial quantification -some relevant compliance costs
could not be monetised. The costs of substitution and/or compliance/demonstrating compliance
with additional BOELVs could not be estimated — the costs of substitution are substance specific
and a case-by-case examination of all relevant substances and their alternatives in all the relevant
sectors/uses has not been possible in this study. It is expected that in some cases the cost of
substitution could be significant. It should, however, be also noted that it is possible that some
Member States may take economic feasibility into account when enforcing this provision and that
a general substitution requirement for substances where there is a risk already exists.

The costs set our above are likely to arise under Options 2, 3+, 4 and 5 which all involve an extension
of the CMD to cover Reprotoxic 1A/1B substances. The costs under Option 3 are likely to be
significantly lower but, in the absence of scientific evaluations to determine which specific
substances would be included into the scope of CMD requirement, their quantification is not
possible. In addition, their introduction would be staggered as non-threshold substances are
included into the scope of the relevant requirements one by one. On the other hand, Option 3+
can be expected to be the most costly method of extending the CMD to Reprotoxic 1A/1B
substances since it is likely to accelerate the introduction of a large process of BOELVs for all
Reprotoxic 1A/1B substances that are not also C/M 1A/1B and would thus involve costs even for
companies that are already below the threshold for effects but would still need to carry out
measurements and demonstrate compliance.

In addition, it is expected that the preparation of 50 OSH guidance documents would cost around
€10 million (all Options except O1-) and Member State would incur transposition costs of around
€3 million under all Policy Options with the exception of the two baseline scenarios (01- and O1).

Approach

The quantitative assessment relies on modelling that draws on a logical framework informed by
assumptions based on consultation responses for this study and literature review carried out for
this study. Some of the compliance costs are assessed quantitatively, others qualitatively. A

detailed overview of the methodology for the estimation of the costs is provided in Annex 1.

Limitations/uncertainties
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The key limitation is that some of the relevant cost categories could not be monetised. The cost of
substitution, in particular, is highly uncertain but could be significant.

The central assumption of the cost assessment is that that 2% of companies have workers
potentially exposed to Reprotoxic 1A/1B substances and would thus incur some costs. This s in line
with the approach of the CMD which sees exposure as signifying risk. The 2% estimate is based on
consultation for this study and represents a reasonable worst-case scenario. A sensitivity analysis
with 1% and 3% is provided. studies and it is believed to be a reasonable worst-case scenario
covering a lot of uncertainty.

The impacts of the extension of the CMD to cover Reprotoxic 1A/1B substances depend on the
transposition and enforcement decisions taken at the Member State level — these are highly
uncertain and the stringency with which the requirements would be interpreted in individual
Member States cannot be predicted with any degree of certainty. In addition, the impacts of some
of the Policy Options depend on unknown factors, such as whether a scientific body would deem
certain substances to have or not have a threshold for effects and what would be the value of a
health-based BOELV. As a result, estimation of the expected costs is difficult. Therefore, the
analysis in this section should be taken as merely illustrative of the order of magnitude of the
potential costs. Some of this uncertainty is captured in the ranges presented but much of it could
not be included into the ranges.

Last but not least, it should be noted that much of analysis in this section reflects the responses to
the consultation exercise carried out for this study. The numbers of responses to the specific
guestions represent only a small proportion of the companies that would be affected.

C2.1 Summary of the cost assessment framework

This section sets out the analytical framework that underpins the assessment of the costs that are
expected to arise under the different Policy Options. This includes the determination of the most
relevant cost categories and the associated questions that deal with specific cost aspects.

C2.1.1 Determination of the most significant cost categories
The most relevant cost categories were identified using the following process:

1) compiling a broad overview of all potentially relevant cost categories;
2) identifying the types of stakeholders that are likely to be affected; and
3) selecting the most significant cost categories using the following criteria:
o the relevance of the impact category within the intervention logic;
o the absolute magnitude of the expected impact;
o the relative size of expected impact for specific stakeholders; and
o the importance of the impacts for the Commission’s horizontal objectives and
policies.
The table below lists the full range of possible impacts listed in BR Tool #19. The impact categories
under which costs are expected to arise are highlighted in green. Impact categories in bold items are
considered in this section. Impact categories under which costs may arise but which are considered
in the ‘market impacts section’ are italicised.
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Table C2-1: Overview of impact categories

Economic

Social

Environmental

Operating costs and conduct of
business

Employment

The climate

Trade and investment flows

Sectoral competitiveness

Working conditions

Fostering the efficient use of
resources (renewable & non-
renewable)

SMEs

Income distribution and social
inclusion

Preserving the quality of natural
resources / fighting pollution

Regulatory burden on businesses

Health & safety

Protecting  biodiversity, flora,

fauna and landscapes

Innovation and research

Job standards and quality

Reducing and managing waste

Technological development /

Digital economy

Education

Minimizing environmental risks

Third countries and international
relations

Crime and Security

Protecting animal welfare

Functioning of the Single Market
and competition

Preserving the cultural heritage /
multilingualism

International environmental

impacts

Energy independence

Governance & good
administration

Deeper and fairer economic and
monetary union

Consumers and households

Property rights

Public authorities (and budgets)

Economic and social cohesion

Impacts in developing countries

Sustainable development

Fundamental Rights
e  General impacts
e Dignity

e Individuals, private and family life

e Personal data

e Asylum and protection of removal, expulsion or extradition

e  Property rights and the right to conduct a business
e Gender equality, equality treatment and opportunities

e Rights of the child

e Good administration / Effective remedy/ Justice

Source: Better Regulation Tool #19

Notes: Green items are included in the costs. Bold items are covered in this section. Italicised items are

covered under market effects.
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C2.1.2 BR Guidelines - questions for the most significant impacts

The most significant impact categories, together with the key questions, are summarised below.

Table C2-2: Relevant questions for the most significant cost categories

Impact category Key impacts
One-off and running costs | Will it impose additional compliance costs on businesses?
and conduct of business How does the Option affect the cost or availability of essential inputs?

Will it entail the withdrawal of certain products from the market?

Will it lead to new or the closing down of businesses?

Are some products or businesses treated differently from othersin a
comparable situation?

How are individual Member States affected?

Administrative burden on | Does it affect the nature of information obligations placed on businesses (for
businesses example, the type of data required, reporting frequency, the complexity of
submission process)?

Trade and investment flows | How will the Option affect exports and imports out of and into the EU? Will
imported products be treated differently to domestic goods?

How will investment flows be affected?

Will the Option affect regulatory convergence with third countries?
Innovation and research Does the Option stimulate or hinder research and development?

Does it facilitate the introduction and dissemination of new production
methods, technologies and products?

Does it promote greater productivity/resource efficiency?

Employment To what extent are new jobs created or lost?

Are direct jobs created or lost in specific sectors, professions, regions or
countries? Which specific social and or age groups are affected?

Working conditions Does the Option affect wages, labour costs or wage setting mechanisms?
Does the Option affect employment protection (the quality of work
contracts, risk of false self-employment)?

Does the Option affect work organisation?

Does the Option affect occupational health and safety?

Does the Option affect participation, information and consultation schemes
for employees?

Source: BR Tool #19

C2.1.3  Grouping of impacts
Taking the above into account, the relevant cost categories have been grouped as follows:

e Conduct of business & costs for companies — this section considers:
o Compliance costs for companies (one-off and recurring)
o Administrative costs for companies
o Innovation & research
o Trade & investment flows
e Costs for public authorities
e Employment and working conditions
e Determination of the key components of the Policy Options

Impact Assessment of potential amendments to CAD and CMD
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C2.2 Discussion of the Policy Option components

C2.2.1 Introduction
The key components of the Policy Options are:

1) Substitution

2) Closed systems

3) Exposure minimisation

4) Introduction of additional OSH guidance
5) I0OELVs become BOELVs

6) Record keeping

7) Merging of the two directives

8) Threshold/non-threshold approach
9) Health surveillance/BLVs

10) Sensitisers

11) Modernisation

C2.2.2  Substitution/consideration of substitution whenever exposure is
likely

Summary - consideration of substitution/substitution

The CMD requires that the employer considers whether substitution is ‘technically possible’ whenever
workers are exposed or are likely to be exposed to the relevant substance. The trigger is therefore
‘exposure’ or ‘likely exposure’. A substitution requirement also exists in the CAD and in the OSH
Framework Directive (Article 6)*”. However, in the CAD, the trigger is ‘risk from a hazardous chemical
agent’ (Article 6 of the CAD) as determined in risk assessment (Article 4). In addition, the slight risk
applies (Article 5(4) of the CAD).

In addition, consultation for this study suggests that, in practice, the frequency with which feasibility
of substitution is considered is not based solely on the legal differences between the CAD and the
CMD but also reflects the fact that carcinogens and mutagens have had a higher profile than ‘other
hazard’ substances, and consequently, there may have been a greater push for their replacement and
risk management.

The key questions for the assessment of the costs of the substitution requirement include:

a) What proportion of companies have not yet considered substitution and would thus have to
considerit? Whatis the cost of considering and documenting whether substitution is feasible?

b) What proportion of companies would substitute the relevant substance? (incl. how the
Member State would assess this) What is the cost of substitution?

The logic framework for the costs that would arise from additional consideration of substitution and
the associated documentation and from substitution is given in the figures below.

47 https://osha.europa.eu/en/legislation/directives/the-osh-framework-directive/1
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Substitution MS has
extended
requirement

to Rs?

No change

Already
considered
substitution
?

No change

Cost of consideration

Can substitute? Cost of substitution

No cost

Figure C2-1: Decision tree — additional costs from the substitution requirement

The scenarios setting out the assumptions about the share of companies that have not yet considered
feasibility of substitution and, subsequently, the proportion of these companies that would substitute
are summarised below. These build upon the questionnaire responses received in the two rounds of
stakeholder consultation carried out under this study.

Table C2-3: Scenarios - substitution

Response i Reasons
A: % of companies that have not considered 20% 30% 40% See Note 1
substitution

B: % of companies under A above that would 10% 25% 40% See Note 2
identify a technically feasible substitute

C: % of all companies in the Member State 2% 10%* 15%** C=A*B
with exposure to Rs that would substitute

Impact Assessment of potential amendments to CAD and CMD
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Table C2-3: Scenarios - substitution

Response i Reasons
Notes:

1: Round 1 suggests that around 35% of EU companies never considered substitution. These respondents
were mainly (but not only) based in Member States that have not extended the CMD to cover Rs. It is
recognised that a limited number of questionnaire responses have been received and that companies replying
to the consultation exercise may be those that suffer from a self-selection bias, suggesting that the proportion
of companies that have not carried out an assessment of substitution may be greater among non-
respondents. However, since there is a general obligation in the OSH Framework Directive and an obligation
to consider substitution where risk has been identified under the CAD, it is assumed that the proportion of
companies that have not considered substitution is not significantly greater.

2: Round 1 suggests that, of the companies that have considered substitution, approximately 50% have or are
in the process of substituting some or all of the relevant substances. The remaining 50% find it impossible to
substitute. It is recognised that it is not clear whether this refers to substitution of some or all relevant
substances. The responses to Round 2 suggest that only around 20% of companies that provided an answer
to this question (or 10% of all companies that completed at least a part of the questionnaire) would find it
possible to substitute. However, this conclusion is based on a very limited sample of companies (2 companies).
* 30% x 25% = 7.5% rounded up to 10%

* 40% x 40% = 16% rounded down to 15%

The table below estimates the numbers of companies that would have to consider (and document)
the feasibility of substitution as well as those that may carry out substitution, drawing on the logical
framework outlined in the figure above and the three scenarios set out in the table above.

Table C2-4: Substitution — numbers of companies affected

Substitution Number of A: Number of companies C: Number of companies

of Rs when companies that would have to consider  that would substitute
Member workers subject to substitution

X r hanges in
= fik:::/ste: I:e recq:ir§:1sents tow MLl High tow g High
30% 40% 15%
exposed?

Austria Yes 0 0 0 0 0 0 0
Belgium Yes 0 0 0 0 0 0 0
Bulgaria No 6,000 1,200 1,800 2,400 120 600 900
Croatia No 2,600 520 780 1,040 52 260 390
Cyprus No 1,000 200 300 400 20 100 150
Czech Yes 0 0 0 0 0 0 0
Republic
Denmark No 4,000 800 1,200 1,600 80 400 600
Estonia No 1,400 280 420 560 28 140 210
Finland Yes 0 0 0 0 0 0 0
France Yes 0 0 0 0 0 0 0
Germany Yes* 0 0 0 0 0 0 0
Greece No 14,000 2,800 4,200 5,600 280 1,400 | 2,100
Hungary No 9,600 1,920 2,880 3,840 192 960 1,440
Ireland No 4,000 800 1,200 1,600 80 400 600
Italy No 66,600 13,320 | 19,980 | 26,640 | 1,332 | 6,660 | 9,990
Latvia No 2,000 400 600 800 40 200 300
Lithuania No 3,400 680 1,020 1,360 68 340 510
Luxembourg No 600 120 180 240 12 60 90
Malta No 600 120 180 240 12 60 90
Netherlands No 19,800 3,960 5,940 7,920 396 1,980 | 2,970
Poland No 34,000 6,800 | 10,200 | 13,600 680 3,400 | 5,100
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Table C2-4:

Substitution — numbers of companies affected

Substitution Number of A: Number of companies C: Number of companies
of Rs when companies that would have to consider that would substitute
Member workers subject to substitution
State ﬁiposed o cha‘nges 4 Low Mid High Low Mid High
ikely to be requirements 20% 30% 40% 2% 10% 15%
exposed?
Portugal No 15,200 3,040 4,560 6,080 304 1,520 | 2,280
Romania No 13,000 2,600 3,900 5,200 260 1,300 | 1,950
Slovakia No 7,400 1,480 2,220 2,960 148 740 1,110
Slovenia No 2,400 480 720 960 48 240 360
Spain No 51,400 10,280 | 15,420 | 20,560 | 1,028 | 5,140 | 7,710
Sweden Yes 0 0 0 0 0 0 0
United Where 0 0 0 0 0 0 0
Kingdom exposure
Total - 259,000 51,800 | 77,700 | 103,600 | 5,180 | 25,900 | 38,850
Notes:
Number of companies only for NACE codes B to E and G to N (industry, services), Agriculture (A) &
Construction (F) not included. Assumed that max. 2% of enterprises have workers exposed to reprotoxic
substances that are not C/M 1A/1B.
*But C&M given priority over R

It should be noted that substitution may not be possible in some scenarios at all, including: trade with
the relevant substances; and construction.

Additional information — substitution check

The questionnaire consultation for this study asked whether companies have already considered
substitution and the outcome of these deliberations. Of the companies that responded to the
guestion on substitution in the consultation process, 35% stated that “substitution had not been
considered”, 13% that “substitution had been completed for some or all of the relevant substances”,
17% said that “substitution is in progress, but not completed yet, and 35% said that “substitution was
considered but not feasible”.

Table C2-5: Questionnaire responses — substitution (1 round)
% of respondents that

% of all questionnaire
respondents (number of
respondents)

Response answered this question

(number of respondents)

substance(s)?

Totals may not add up due to rounding.
Source: Questionnaire responses

No, substitution not considered 35% (9) 20% (9)
Yes, substitution considered but not feasible 35% (8) 20% (8)
Yes, substitution in progress but not completed 17% (4) 10% (4)
yet

Yes, substitution completed for some or all of 13% (3) 10% (3)
the relevant substances

No answer N/A 40% (18)
Notes:

Question: Has your company carried out any activities with regard to the replacement of the relevant

Total number of responses: 24 answers to this question, 42 questionnaire respondents in total
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A more detailed response from a Belgian respondent noted that looking for substitution is a
prerequisite before carrying out a risk assessment for all activities. Most respondents that have not
considered substitution have facilities in the Member States that have not extended the CMD to cover
reprotoxins; however, some of them also have facilities in Finland and France.*® Generally speaking,
the reasons why companies have not considered feasibility of substitution could include:

e the slight risk under Article 5(4) in the CMD;
e norisk identified in a risk assessment; or
e risk assessment has not been carried out.

Consultation for this study suggests that, in addition to the Member States that have not extended
the CMD to reprotoxins, the slight risk is still available in at least one Member State (Germany). In
addition, consultation for this study suggests that a relatively significant proportion of companies are
making use of the slight risk provision; this was 20% among the respondents to the consultation
exercise for this study but it is likely to be greater among non-respondents).

On the other hand, some of the respondents in the Member States that have not extended the CMD
to cover reprotoxins have already considered substitution independently of a risk assessment (2
respondents, i.e. 13% of those that considered substitution); this is in addition to the companies that
have considered substitution following the identification of a risk in a risk assessment. These two
respondents are:

e a Croatian company noted that they consider substitution independently of risk assessment
during purchasing; and

e aDanish company noted that they are running a hazard-based substitution programme for all
CMR substances — if substitution is not possible, a risk assessment is carried out.

It is possible that, where workers are exposed to several hazardous substances, the need to carry out
a risk assessment (and, consequently, consideration of substitution) may be triggered by exposure to
another substance. In this regard, it is of interest that the data in Havet et al (2017)*° suggest that
30% of workers that are exposed to CMRs are exposed to more than one substance.

Additional information - feasibility of substitution

The questionnaire consultation for this study also asked whether it would be feasible for companies
to substitute reprotoxic substances. Most companies have stated that substitution is not possible. A
variety of interpretations of the term ‘“technically possible’ are being relied on when the feasibility of
substitution is considered. There is evidence from consultation for this study as well as Pessala et al
(2012)°° that economic considerations are taken into account and for this reason companies have
been asked about both ‘technical feasibility’ and ‘economic viability’.

4 The principle of substitution is highly underlined in the French legislation and guidance materials for

workplaces. Source: https://publications.europa.eu/en/publication-detail/-/publication/c94c5caf-fcab-
498e-8dff-f75c6e20147f/language-en

49 See https://www.ncbi.nlm.nih.gov/pubmed/28074269

0 Ppessala et al (2012): Minimising chemical risk to workers’ health and safety through substitution, available
at https://publications.europa.eu/en/publication-detail /-/publication/c94c5caf-fca6-498e-8dff-
f75c6e20147f/language-en
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Table C2-6: Questionnaire responses — substitution (round 2 questionnaire)
% of respondents that answered

% of all questionnaire respondents

Response this question (number of il e )
respondents)

No, not technically feasible 70% (12) 55% (12)

and/or economically viable

Yes 10% (2) 10% (2)

Do not know 20% (3) 15% (3)

No answer N/A 25% (5)

Notes:

Question: Would your company substitute any of the relevant R 1A/1B substance(s) if they were included into
the scope of the CMD?

Total number of responses: 17 answers to this question, 22 questionnaire respondents in total

Totals may not add up due to rounding.

Source: Questionnaire responses

Pessala et al (2012) note that in a French campaign of substitution of CMRs, organised by the French
Ministry of Labour, CNAMTS and INRS, which included around 2,000 participating companies, 60%
tried to substitute CMR1/2 substances. Of these 60%, 70% succeeded, 18% were still in the process
of considering substitutability and 10% found it impossible to substitute. Failure to substitute was
often due to poor performance of the alternative and very rarely for economic reasons. However,
due to a potential self-selection bias and focus on C/M substances, the results of the survey carried
out for this study are preferred for the purposes of the modelling in this report.

The national guidance documents setting out the criteria for assessing feasibility of substitution are
summarised below, reproduced from Pessala et al (2012).
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Technical and cost
consideration / France Germany Netherlands UK
country
Functional analysis of
. why the chemical is Discussed in terms of
Yes, covers technical i _ .
Technol ) i used, and finding functionality,
echnolo| requiremen
e 8y Discussed in terms q 2 A requirements and compatibility and
constraints and ) i suitability in X i N,
: of functionality barriers (functional, availability of
technical o process and whether : :
and efficiency. A process-based, physic- | alternatives; no
assessments realisable at current i i Al
X chemical, quality, specific assessment of
premises. e
logistical and technology.
economic).
Tables provided for
calculating costs Economic impacts, e.g. Discussed in terms of
using a comparative | shortand long term efficiency of resource
approach (increase costs and benefits and utilisation and socio-
Discussed in or decrease), investment economic
Cost of substitution general terms, no covering insurance, requirements are consequences to the
specifics. material, equipment,| discussed. The guidance| end consumer and to
labour, transport, contains a checklist for | all the other actors in
storage, disposal possible business the supply chain. No
and protective impacts. specifics.
measures.
Comparative
Direct and indirect increases or i . .
. : Discussed shortly, no Discussed in general
consequences, e.g. Mentioned briefly. | decreases through . A
111 ui X 111 o
costs of risk reduction. Risk not P & ’ P
covered by costs.

Figure C2-2: Criteria for considering feasibility of substitution in national guidance documents,

reproduced from Pessala et al (2012)

Cost of considering substitution, including documentation

Consultation carried out for this study suggests that the burden on companies associated with
consideration and documentation of substitutability varies widely, with indications that it may range
from an exercise based on a one-page tick-box document to a complex process that involves extensive
comparisons and discussions. The cost of considering feasibility of substitution depends on the
following factors:

o Number of substances

e Depth of the assessment

e Documentation required

e Availability of R&D documentation

The number of substances to which workers are exposed is a key factor that determines the cost for
a company. The number of hazardous substances that an individual company has to examine for
substitutability can range from a single substance to thousands of substances (although it is
recognised that only around a hundred reprotoxic substances would be brought into the scope of the
CMD under Options 2, 4, and 5; the number of sensitising substances brought into the scope of the
CMD under Option 5 would be at least 500). In the first round of the consultation exercise for this
study, the number of reprotoxic substances relevant to a single company ranged from 1 to 60, with
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the average number of substances being seven (when an outlier with a large number of substances is
taken out, the average number of reprotoxic substances is five); however, it should be noted that the
respondents to the consultation exercise are likely to be companies for which exposure to reprotoxic
substances is a particularly relevant issue and they may therefore have on average more substances
than other companies. Across all companies (respondents and non-respondents to the survey), it is
expected that a typical company would have to consider substitutability for between one and five
substances, with the number taken as the basis for estimates for this study being two.

The depth of the assessment is expected to vary widely, ranging from one-page tick-box document to
a complex process that involves extensive comparisons and discussions. As noted in Pessala et al
(2012):

e “In France, the guidance focuses on CMRs and is built around nine steps: 1) Identify the sub-
stances that should be substituted, 2) create a working group, 3) define specification, 4) search
alternative solutions, 5) try out the alternatives, 6) evaluate the consequences of the solution
on safety and health, 7) compare the different Options, 8) implement and 9) evaluate and
validate the solution. A web tool to support and help the industry to manage the substitution
process of CMRs has also been developed®.”

e “Technical Rule for Hazardous Substances (TRGS) 600 Substitution, which aims to help the
employer to comply with the Hazardous Substance Ordinance. It is a framework guidance
based on chemical risk, complemented with several other TRGSs with more detailed guidance
on specific chemicals and specific uses and their potential substitutes. TRGS 600 includes a
flowchart and is constructed around four themes: 1) Determination of substitution
possibilities, 2) guiding criteria for the pre-selection of substitution possibilities with good
prospects, 3) decision on substitution and 4) documentation. The guidance addresses
occupational health and safety factors, cost and environmental concerns and recommends
models to use for the comparative assessment of the health and safety hazards.”

Extensive guidance on substitution is also provided by the Subsport.eu®? website.

An example comparison table is provided below, reproduced from Pessala et al (2012).

51 http://www.substitution-cmr.fr

https://www.subsport.eu/substitution-steps

52

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 28



Will chemical risk be lower?

Hazard: Are there differences in hazard level?

R34 Causes burns, Skin Corr.
1B, H314

R38 Irritating to skin/
Skin Irrit. 2, H315

Exposure normal use: Is it possible to breathe in the | Yes Yies
chemical or get it on skin/eyes/mouth during normal

use?

Exposure time: How often do we use this chemical? Same Same
Exposure long term: Are there any hazards from long No No
term use?

Protection: Are there more control measures or PPE | Yes, this one

needed for either?

Environmental risk: Are there differences in risk to the
environment?

R53 May couse long-term
adverse effects in the
aguatic environment,
Aquatic Chronic 4, H413

Mo environmental risk
phrases

Accident likelihood: Is there a difference in how the | no no

chemical is used that could increasefdecrease the chance

of an accident?

Chemical risk: Which of the chemicals has a higher risk? This one

COMPARE ALTERNATIVES — benefits and drawbacks CURRENT ALTERMATIVE

What are the other benefits and drawbacks?

Other risks: Are there other than chemical risks from this

Yes, ergonomics

Yes, noise higher;

use (e.g. vibration, noise, strains etc.)? ergonomics less
Legislation: Are there any specific legal obligations for | No MNo

this chemical that impact on us and what is it?

Costs: What are the material costs? 1000 € 1050 €
Costs: What would the change to alternative cost? - 100 €
(potential changes in equipment, PPE, training needed,

storage requirements etc. per annum)

Time: How long does it take to do the task/process done 30 min 25 min
with the chemical? Is it time critical?

Supply: Is the supply secure, Le. will we get this chemical | Yes Yies
when we need it?

Waste: Does the use of the chemical create waste that Yas No
needs special treatment?

Environment: Are there differences in discharges to | No No
water or emissions to air?

Which is better? Current or alternative? This one
CHANGE OR NOT? YES

Figure C2-3: Alternatives comparison table, reproduced from Pessala et al (2012)

The information above suggests that relatively extensive investigations may be carried out by some
companies. However, other companies appear to only carry out a relatively simple check that quickly
eliminates alternative due to, for example, performance reasons.
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Although the extent of the documentation that companies have to provide on request to the
authorities (Article 4(2) of the CMD) depends on national practices in the different EU Member States,
it is expected that in the vast majority of cases, only a relatively limited summary of the investigations
is required.

A key issue for the cost of considering substitution is the availability of recent R&D documentation.
Where R&D documentation is available for a certain product/process, there is typically sufficient
information to list the alternatives and compare them with the substance in use. In essence,
substitutability has already been considered. Where R&D documentation is out of date or not
available, more extensive costs may be incurred due to the need to identify and investigate the
potential substitutes.

In most cases, it is expected that this will be a relatively simple process with limited costs. For the
purposes of quantification, it is expected that most enterprises will only have a cost of around €1,000,
i.e. two substances at two days per substance at a professional’s day rate of around €250.5> However,
it is recognised that for a large company with a large number of substances and no recent R&D
documentation, the cost could be in the order of € hundreds of thousands.

It is not expected that all companies would consider substitution immediately following the change of
legislation. In particular, large companies with a large number of processes and substances may take
several years to consider/carry out substitution. For the purposes of this Impact Assessment, it is
assumed that it would take companies around five years to consider substitution (and in some
instances to substitute). The costs of considering substitution are thus spread over a five-year period,
discounted and annualised.

Cost of substitution

The cost of substituting a chemical could involve a one-off cost associated with changes to the
(production) facilities and a recurring cost associated with material costs, RMMs, time required for
production, waste disposal, emissions, accident/fire hazards, etc.

The costs of substitution and/or compliance/demonstrating compliance with additional BOELVs could
not be estimated — the costs of substitution are substance specific and a case-by-case examination of
all relevant substances and their alternatives in all the relevant sectors/uses has not been possible in
this study. It is expected that in some cases the cost of substitution could be significant. It should,
however, be also noted that it is possible that some Member States may take economic feasibility into
account when enforcing this provision and that a general substitution requirement for substances
where there is a risk already exists.

C2.2.3 Closed systems

Articles 5(1) and 5(2) of the CMD require that, where the results of a risk assessment reveal a risk and
substitution is not technically possible, the employer shall ensure that the substance is, ‘in so far as is
technically possible, manufactured and used in a closed system.’

Although ‘design of appropriate work processes and engineering controls and use of adequate
equipment and materials, so as to avoid or minimise the release of hazardous chemical agents which

53 Taken from the Standard Cost Model day rates for 2010-11, updated to 2018 using Eurostat’s Harmonised
Index of Consumer Prices (HIPC).
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may present a risk to workers' safety and health at the place of work’ is also required in the CAD
(Article 6(2)a), Article 5(2) of the CMD can be seen as a stronger requirement to manufacture and use
the relevant substance in a closed system. As a result, it can be expected that the extension of the
CMD to cover reprotoxic substances would result in an increased number of companies considering
the technical feasibility of a closed system, with some of them subsequently putting a closed system
in place.

Summary - closed system
The key questions for the assessment of the costs of Article 5(2) of the CMD include:

a) What counts as a closed system?

b) What proportion of companies have not yet considered the feasibility of a closed system and
would thus have to consider it? What is the cost of considering and documenting whether a
closed system is technically possible?

c¢) What proportion of companies would put in place a closed system? (incl. how the Member
State would assess this) What is the cost of putting in place a closes system?

The logic framework for the costs that would arise from additional consideration of a closed system
and the associated documentation, and from a closed system is given below.

Closed Ms has
systems extfended No change
requirement
to Rs?
Already
considered No change

closed system?

Cost of consideration

Cost of closed system

Caninstall
closed system?

No cost

Figure C2-4: Decision tree — additional costs from the closed system requirement
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The scenarios setting out the assumptions about the share of companies that have not yet considered
the feasibility of a closed system and, subsequently, the proportion of these companies that would
install a closed system are summarised below. These build upon the questionnaire responses received
in the framework of the two rounds of stakeholder consultation carried out under this study.

Table C2-7: Scenarios — closed system

Response i Reasons
A: Companies that do not have a closed system 85% 90% 95% See Note 1
B: Companies without closed system that have 85% 90% 95% See Note 2

not considered the feasibility of one
C: Companies without a closed system that would | 72% (61%*) | 81% (73%*) | 90% (88%*) C=A*B
need to consider it
D: Companies without closed system that would 5% 10% 15% See Note 2
install one
E: % of all companies (with exposure to Rs) inthe | 4% (3%*) 8% (7%*) 14% (14%*) E=A*B*D
Member State that would install a closed system
Notes:

1: Almost all responses to this question in the first round of consultation indicated that they have collective
measures in place or are in the process of installing them. However, these are expected to refer primarily to
measures other than closed systems. In the second round, a limited number of respondents (15% of those
that provided an answer to the relevant question) indicated that they had a closed system in place.

2: Assumed all would have considered as implied in the CAD.

3: In the second round, most respondents (80% of those that provided an answer to the relevant question)
indicated that it would not be not technically feasible and/or economically viable to install a closed system.
These were generally large companies that might be thought the most likely to install closed systems.

*In order to avoid double counting, values in brackets take into account companies that would substitute the
substance following the extension of the CMD to cover R 1A/1B substances. Since the low scenario aims to
model the lowest costs, the proportion of companies that have substituted under the high scenario is
considered (10%). For the high scenario for closed systems, the proportion of companies that have
substituted under the low scenario (2%) is considered.

The table below estimates the numbers of companies that would have to consider (and document)
the feasibility of closed systems, as well as those that may install a closed system, drawing on the
logical framework outlined in the figure above and the three scenarios set out in the table above.

Table C2-8: Closed system — numbers of companies affected

Closed C: Number of companies that E: Number of companies
system would have to consider a closed | that would install a closed
o Number of
explicitly . system system
) companies
Member required .
S e subject to
changes in Low Mid High Mid
second requirements 61%*
RMM for o3 -
Rs?

Austria Yes 0 0 0 0 0 0 0
Belgium Yes 0 0 0 0 0 0 0
Bulgaria No 6,000 3,672 4,860 5,292 204 480 823
Croatia No 2,600 1,591 2,106 2,293 88 208 357
Cyprus No 1,000 612 810 882 34 80 137
Czech
Republic Yes 0 0 0 0 0 0 0
Denmark No 4,000 2,448 3,240 3,528 136 320 549
Estonia No 1,400 857 1,134 1,235 48 112 192
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Table C2-8: Closed system — numbers of companies affected

Closed C: Number of companies that E: Number of companies

system would have to consider a closed | that would install a closed

explicitly Number-of system system
Member required comPames
State e subject to

changes in Low Mid High Low Mid
second . I
RMM for requirements 61%
Rs?

Finland No 4,800 2,938 3,888 4,234 163 384 659
France Yes 0 0 0 0 0 0 0
Germany Yes 0 0 0 0 0 0 0
Greece No 14,000 8,568 11,340 12,348 476 1,120 1,921
Hungary No 9,600 5,875 7,776 8,467 326 768 1,317
Ireland No 4,000 2,448 3,240 3,528 136 320 549
Italy No 66,600 40,759 53,946 58,741 2,264 | 5,328 9,138
Latvia No 2,000 1,224 1,620 1,764 68 160 274
Lithuania No 3,400 2,081 2,754 2,999 116 272 466
Luxembourg No 600 367 486 529 20 48 82
Malta No 600 367 486 529 20 48 82
Netherlands No 19,800 12,118 16,038 17,464 673 1,584 2,717
Poland No 34,000 20,808 27,540 29,988 1,156 | 2,720 4,665
Portugal No 15,200 9,302 12,312 13,406 517 1,216 2,085
Romania Yes 0 0 0 0 0 0 0
Slovakia No 7,400 4,529 5,994 6,527 252 592 1,015
Slovenia No 2,400 1,469 1,944 2,117 82 192 329
Spain No 51,400 31,457 41,634 45,335 1,748 4,112 7,052
Sweden Yes 0 0 0 0 0 0 0
United
Kingdom No 42,200 25,826 34,182 37,220 1,435 | 3,376 5,790
Total - 293,000 179,317 | 237,331 | 258,427 | 9,962 | 23,440 | 40,200
Notes:
Number of companies only for NACE codes B to E and G to N (industry, services), Agriculture (A) &
Construction (F) not included. Assumed that max. 2% of enterprises have workers exposed to reprotoxic
substances that are not C/M 1A/1B.
*Adjustment made for the numbers of companies that have already substituted (2-15%).

It should be noted that it may not be possible to install a closed system in some sectors at all, such as
agriculture and construction.

Additional information — companies with collective measures in place

A relatively high proportion of companies have putin place collective measures but it is expected that
only a few of them have in place what could be classed as a closed system. The table below suggests
that 50% of companies have in place a collective measure but an analysis of the data by Jorge Costa-
David (2014)°* of the SUMER (2003)°° survey appears to suggest that only 4% of workers exposed to
reprotoxins work in a closed system. In addition, information provided by several respondents shows
that even though they have ‘collective measures’ in place, inclusion of reprotoxins 1A and 1B

54 See https://osha.europa.eu/sites/default/files/seminars/documents/presentation-costa-david.pdf
55 SUMER (2003): Les expositions aux risques professionnels. Les produits chimiques. Résultats SUMER 2003.
Direction de I'animation de la recherche, des études et des statistiques (DARES). [In French]
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chemicals in the scope of the CMD would inevitably involve relevant changes for the risk management
within the company’s production process which would require expensive investments.

Table C2-9: Questionnaire responses -collective measures incl. closed systems (1 round)
% of respondents that
answered this question
(number of
respondents)

% of all questionnaire

respondents (number of
respondents)

Response

Yes, completed for some or all of the relevant 90% (22) 50% (22)
substances

Yes, in progress but not completed yet 10% (3) 10% (3)
No answer N/A 40% (18)
Notes:

Question: Has your company carried out any activities with regard to prevention and reduction of exposure
(collective measures)? Examples of collective measures include closed systems, ventilation, etc.

Total number of responses: 42

Totals may not add up due to rounding.

Source: Questionnaire responses.

Additional information — feasibility of a closed system

The questionnaire consultation for this study also asked whether it would be feasible for companies
to install a closed system. Most companies have stated that this is not possible. It should be noted
that there is no universally accepted understanding of the terms ‘technically possible’ and ‘closed
system’.

Table C2-10: Questionnaire responses - feasibility of closed systems (round 2 questionnaire)

Response

% of respondents that answered
this question (number of
respondents)

% of all questionnaire respondents
(number of respondents)

No, not technically feasible 70% (12) 55% (12)
and/or economically viable

No, already in place 20% (3) 15% (3)
Yes 5% (1) 5% (1)
Do not know 5% (1) 5% (1)
No answer N/A 25% (5)
Notes:

Question: Would your company put in place a closed system to control exposure to the relevant R 1A/1B
substance(s) if they were included into the scope of the CMD?

Total number of responses: 22

Totals may not add up due to rounding.

Source: Questionnaire responses.

Cost of a closed system

Three companies based in Italy, i.e. a CAD Member State (all of which have some collective measures
in place, including in one case a partial closed system), expect the need for a significant investment
from the extension of the CMD to reprotoxic substances with specific regard to the RMM:s.

The annualised unit cost of a closed system is summarised below for three different company sizes.
The initial investment and recurring costs over the whole lifespan of the equipment (discounted for
the relevant year at 4%) is as follows:
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e Small: €5,000
e Medium: €50,000
e large: €200,000

These costs assume that the company was already operating an LEV2 and its operating costs are
deducted from the operating costs of the closed system.

Table C2-11: Cost of a closed system in €

Small Medium Large

. 2 workers exposed 27 workers exposed 75 exposed workers
Size of company

Exposed workers on 1 14 machines 40 machines
machine

One-off Lifespa Recurri One-off Lifespa Recurri One-off Lifespa Recurri

0, 0, ©
Type of RMM 2017  nyears ng(% 2017 nyears ng(% 2017 nyears ng(%

of one- of one- of one-
off) off) ff)
LEV 3: Full 45,000 20 10% 440,000 20 10% 1,700,0 20 10%
enclosure 00

Sources: One-off cost estimated based on high end of costs in IOM (2011), Recurring: 10% based on US-OSHA (1992)
(most likely electricity, maintenance & repairs)

Notes: Recurring costs are adjusted to deduct the running costs of LEV2 already installed. Thisis calculated as 10% of the
one-off cost of LEV given in Table C2-18.

Some RMMis such as closed systems are directly related to the size of the operation. The costs for
each company will thus depend on the scale of the relevant activities (e.g. number of processing lines;
number of workers, etc.). This is why it was necessary to estimate (at least broadly) the size
distribution of the relevant companies. Distribution over class sizes within the EU SME definition has
been taken as a proxy. The distribution of enterprises by size (micro and small, medium, large) in the
industry (NACE B to E) and services (NACE G to N) is taken as a proxy for the distribution of the costs
based on the operation sizes in the above table. According to Eurostat, the distribution of companies
in the industry (NACE B to E) and services (NACE G to N) is as follows:

e  Micro and small: 98.7%
o Medium: 1%
e large:0.2%

This means that the average annualised cost per company (weighted by size distribution in the total
enterprise population) is €6,000.
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C2.2.4 Exposure minimisation

The exposure minimisation requirement in the CMD means that companies are required to minimise
exposure; this is based on the premise that any exposure signifies risk. On the other hand, the CAD
focuses on reducing risk to a minimum. In some instances, companies have already reduced exposure
to a minimum by targeting risk for minimisation. A change in the approach from targeting risk to
targeting exposure (as a proxy for risk) would be unlikely to result in a significant change for these
companies. However, there are likely to be companies, for which change can be expected due to the
extension of the exposure minimisation requirement to reprotoxins, including:

e Companies currently under the CAD (Company Type A in the figure below) that have not yet
reduced exposure to levels below the thresholds (e.g. for reasons of technical feasibility) and
continue to operate with a certain level of risk: it is expected that, since these companies are
unable to eliminate all risk, targeting exposure as a proxy for risk instead of risk would not
result in any change for these companies;

e Companies that have reduced exposure below the threshold and have thus eliminated the risk
(Company Type B in the figure below). These companies would be required to implement
additional measures to further reduce exposure;

e Companies that rely on the slight risk (Company Type C in the figure below) may not have put
in place the specific protection and prevention measures in Article 6 of the CAD and may thus
face additional costs due the exposure minimisation requirement in the CMD since no such
exemption exists in the CMD. It is, however, recognised that a) reducing to a minimum the
number of workers exposed or likely to be exposed and b) reducing to a minimum the duration
and intensity of exposure are among the general principles for the prevention of risks in Article
5 of the CAD and thus apply also to companies that are relying on the slight risk from the
requirements in 6,7, and 10 of the CAD.

The typology of companies is shown below.

M
Exposure

Company A
RISK
Company C
. Slight risk
Company B
No effect threshold
? v
NO RISK

Figure C2-5: Effect of the exposure minimisation requirement (examples of companies)

The logic framework for the costs that could arise is given below.
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exemption?

Risk below
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Can reduce
further?

Cost

Risk can be
eliminated?

No change

Figure C2-6: Decision tree — additional costs from the exposure minimisation requirement

The logic framework set out above suggests that, although operating with the highest level of risk,
Type A companies would experience no further costs — this is because they are already reducing
risk/exposure as much as they can. By contrast, Type B and C companies, which have better risk
management in place would be required to further reduce exposure (if possible).

The key questions are:
a) What is the split between companies of Type A, B, and C?
b) What additional measures could be put in place?
c) What would be the cost of these measures?

Number of affected companies

The scenarios are given below. Please note that this section only focusses on thresholds for reprotoxic
effects and does not take into account potential thresholds (or their absence) for other effects.

Table C2-12: Scenarios — exposure minimisation

Response Low i Reasons

A: Type A companies (risk: 30% 20% 10% See Note 1
exposure >threshold)
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Table C2-12: Scenarios — exposure minimisation

Response Low i Reasons
B: Type B companies (no 60% 70% 80% See Note 1
risk: exposure <

threshold)

C: Type C companies 10% 10% 10% See Note 2
(slight risk)

D: Companies that have 70% 80% 90% D=B+C
to consider minimisation

E: Companies that have 80% 80% 80% See Note 3

not substituted or
installed closed systems

F: % companies that could 20% 30% 40% See Note 4
implement additional

RMMs

G: % of all companies 10% 20% 30% G=(B+C) *E*F

(with exposure to Rs) that
would implement
additional RMMs

Notes:

1: Based on the 27+3 substances considered in detail in the study, it is expected that most exposure is below
the threshold.

2: Taken from consultation (1% round); 20% of companies that provided an answer to the relevant question
indicated that they were making use of the slight risk. However, it is expected that the sample suffers from
a self-selection bias and the use of the slight risk is greater among non-respondents.

3: Based on sum of the average of the mid values for percentage of companies that would substitute (10%)
(from Table C2-3) and the mid values for percentage of companies that would install closed systems (8%)
(Table C2-7), rounded to 20% and subtracted from 100%.

4: In the second round, all respondents indicated that they expect some costs from the ‘exposure
minimisation’ requirement. It is therefore assumed that it would be technically feasible for all or almost all
to implement some additional measures.

The table below estimates the numbers of companies that would implement additional RMMs in each
Member State.

Table C2-13: Exposure minimisation requirement — numbers of companies affected by Member State

Number of D: Number of companies G: Number of companies
Exposure . . q
Member minimisation  companies that woulld-have to consider that‘v-vould install
State T subject t.o additional RMMs additional RMMs
for Rs? changes in Low Mid High Low Mid High
requirements 70% 80% 90% 10% 20% 30%
Austria Yes 0 0 0 0 0 0 0
Belgium Yes 0 0 0 0 0 0 0
Bulgaria No 6,000 4,200 4,800 5,400 600 1,200 1,800
Croatia No 2,600 1,820 2,080 2,340 260 520 780
Cyprus No 1,000 700 800 900 100 200 300
Czech Yes 0 0 0 0 0 0
Republic 0
Denmark Yes 0 0 0 0 0 0 0
Estonia No 1,400 980 1,120 1,260 140 280 420
Finland No 4,800 3,360 3,840 4,320 480 960 1,440
France Yes 0 0 0 0 0 0 0
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Table C2-13: Exposure minimisation requirement — numbers of companies affected by Member State

Number of D: Number of companies G: Number of companies
Exposure . : :
Member minimisation com!)annes that woulld-have to consider that‘v-vould install
State e subject to additional RMMs additional RMMs
for Rs? changes in Low Mid High Low Mid High
requirements 70% 80% 90% 10% 20% 30%
Germany Yes (exempt 0 0 0 0 0 0
if below OEL) 0
Greece No 14,000 9,800 11,200 | 12,600 1,400 2,800 4,200
Hungary No 9,600 6,720 7,680 8,640 960 1,920 2,880
Ireland No 4,000 2,800 3,200 3,600 400 800 1,200
Italy No 66,600 46,620 | 53,280 | 59,940 6,660 | 13,320 | 19,980
Latvia No 2,000 1,400 1,600 1,800 200 400 600
Lithuania No 3,400 2,380 2,720 3,060 340 680 1,020
Luxembourg No 600 420 480 540 60 120 180
Malta No 600 420 480 540 60 120 180
Netherlands No 19,800 13,860 | 15,840 | 17,820 1,980 3,960 5,940
Poland No 34,000 23,800 | 27,200 | 30,600 3,400 6,800 | 10,200
Portugal No 15,200 10,640 | 12,160 | 13,680 1,520 3,040 4,560
Romania Yes 0 0 0 0 0 0 0
Slovakia No 7,400 5,180 5,920 6,660 740 1,480 2,220
Slovenia No 2,400 1,680 1,920 2,160 240 480 720
Spain No 51,400 35,980 | 41,120 | 46,260 5,140 | 10,280 | 15,420
Sweden Yes 0 0 0 0 0 0 0
United No 29,540 | 33,760 | 37,980 4,220 8,440 | 12,660
Kingdom 42,200
Total - 289,000 202,300 | 231,200 | 260,100 | 28,900 | 57,800 | 86,700
Notes:
Number of companies only for NACE codes B to E and G to N (industry, services), Agriculture (A) &
Construction (F) not included. Assumed that max. 2% of enterprises have workers exposed to reprotoxic
substances that are not C/M 1A/1B.

Additional information - slight risk

20% of the respondents that answered the relevant questions (4 out of 22 respondents) are relying
on the slight risk. However, it should be noted that these four companies already have collective
measures in place, two have considered substitution (and one of the two has substituted which means
that this is not a real use of the ‘slight risk’). A respondent also noted that this is relevant to laboratory
tests and another noted that RMMs including a closed cycle are in place. Another indicated use of
collective and personal protective measures. One of the four noted their systems are designed so that
risk is minimal.

Itis of interest that one of the respondents noted that they would not use the slight risk for Reprotoxic
1A/1B substances.

Table C2-14: Questionnaire responses — use of the slight risk (Round 1 questionnaire)

% of respondents that answered this

% of all questionnaire respondents

Response question (number of respondents)* (number of respondents)
Yes, 15% (4) 10% (4)
No 85% (20) 50% (20)
No answer* Additional 18 40% (18)
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Table C2-14: Questionnaire responses — use of the slight risk (Round 1 questionnaire)

% of respondents that answered this % of all questionnaire respondents
question (number of respondents)* (number of respondents)

Source: Questionnaire responses.

Notes: *Only respondents that answered this question counted.

Question: Has your company made use of the ‘slight risk’ exemption under the CAD? This relates to Article 5(4)
of the CAD which provides an exemption from specific protection and prevention measures in cases whether
the risk assessment shows “that, because of the quantities of a hazardous chemical agent present in the
workplace, there is only a slight risk to the safety and health of workers” and compliance with the general the
principles for prevention of risks is sufficient to reduce that risk.

Total number of responses: 24 respondents answered this question, 42 respondents in total

Totals may not add up due to rounding.

Response

Additional RMMs and their cost

The variety of substances, applications, uses and RMMs already in place does not allows a reliable
guantification of the costs of the exposure minimisation requirements.

The measures currently in place are summarised below.

Table C2-15: Questionnaire responses -measures in place (Round 1 questionnaire)
% of respondents that answered this question that have

Response these measures in place (number of respondents with
measures in place)
Collective measures 100% (23 of 23)
Restricted access to risk areas 75% (17 of 23)
Planning for unforeseen/accidental 90% (20 of 23)
exposure
PPE 100% (23 of 23)
Personal hygiene requirements 100% (23 of 23)
Inforn.\atlc.)n/t.ralnln.g. to wor.kers and their 100% (23 of 23)
participation in decision making
Record keeping 80% (18 of 22)

Source: Questionnaire responses

Notes: Yes: includes those who have implemented or are implementing the measure for some substances only.
No: includes companies that have considered the measure and concluded it is not feasible and those that have
not considered the measure.

Totals may not add up due to rounding.

It is clear that companies expect additional costs from the exposure minimisation requirement, most
expect significant additional cost or are not able to estimate the magnitude of these costs. Two
respondents that indicated significant additional costs added the following comments. The first is
from a company handling borates, who explained that minimisation of exposure in their industrial
settings would lead to a need for significant investments. The second was from a manufacturer using
lead, who said that their plant had implemented the safety measures at highest world level.

Table C2-16: Questionnaire responses -exposure minimisation (Round 2 questionnaire)
% of respondents that answered

% of all questionnaire respondents

Response this question (number of g
respondents)

No additional cost 5% (1) 5% (1)

Moderate additional cost 10% (2) 10% (2)

Significant additional cost 50% (8) 35% (8)
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Table C2-16: Questionnaire responses -exposure minimisation (Round 2 questionnaire)

% of respondents that answered

% of all questionnaire respondents

Response this question (number of e e
respondents)

Some additional cost but 35% (6) 25% (6)

value cannot be estimated

Do not know 0% (0) 0% (0)

No answer N/A 25% (5)

Source: Questionnaire responses
Notes: Question: Would your company incur any additional costs due to the exposure minimisation
requirement under the CMD?

Total number of responses: 22

Totals may not add up due to rounding.

For illustrative purposes, example RMM costs from publicly available literature are provided in the

table below.

Table C2-17: RMM unit costs

RMM Operating Lifespan
LEV 3: Full enclosure Based on IOM (2011) — | 10% based on US-OSHA
high end of costs (1992)  (most likely
electricity, maintenance
& repairs)
LEV 2: Partial enclosure Estimated reported in | 10% based on US-OSHA
literature which range | (1992)
from €60,000 to | (most likely electricity,
€120,000 per company maintenance & repairs,
compensation air,
heating)
LEV 1: Open hood or add- | Estimates reported in | 10% based on US-OSHA
on published literature | (1992)

which range from €1,700
to €15,500

(most likely electricity,
maintenance & repairs,
compensation air,
heating)

WE2: Pressurised or
sealed cabin

Assumed the same as
LEV 2

Assumed the same as
LEV2

Assumed the same as
LEV2

WE 1: Simple enclosure

Assumed the same as
LEV1

Significantly lower than
LEV 1, assumed 3%

Assumed the same as
LEV1

RPE 3:
apparatus

Breathing

Frontline Safety
(undated) cost of a belt
and a mask: €1,300

Assume cylinder is then
rented

Boconline (undated): €50
for one hour of work
(cylinder rental & refill)

If used every working day
for 1 hour, 1,000% of
CAPEX

Assumed 2 years

RPE 2: Mask with HEPA
filters

Hamikian et al (2015):
€25

Assumed a new mask has
to be purchased every
two months due to wear

Hamikian et al (2015): €9
for a pair of HEPA filters

Usage time 30 hours
(Zeynep et al 2008)

Mask: 1 month, Filter: 30
hours
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Table C2-17: RMM unit costs

RMM

Operating

Lifespan

and tear/accidental
damage, etc.
Cost per worker €150

Annual cost per worker
€75, i.e. 50% of CAPEX

RPE 1: Simple mask

Hakimian et al (2015): €1
per disposable mask

Assumed a new mask is
required every workday,
resulting in an annual
cost of €260/worker

Not relevant but CAPEX
2017 incurred every year

OH1: Organisational &
hygienic measures

Some data provided
through consultation for
Cd (ICdA), also consistent
with 10M (2012)

A large range of
measures with different
costs

Assumed €1,000 per
worker

Some data provided
through consultation for
Cd (ICdA)

Zeynep et al (2008):
Training annual
instructor cost €540

A large range of
measures with different

costs

Assumed 50%

Only incurred once

GDV1: General dilution
ventilation

Hakimian et al (2015):
€22 per cfm required

Zeynep et al (2008): €10
per cfm

Figure used: €20 per cfm

Assumed 10 Air Changes
Per Hour

Assumed cfm required:
Sm: 300 cfm, Me: 2,000
cfm, La: 5,000 cfm

Hakimian (2015):
Approx. 30% of CAPEX

Zeynep et al (2008): 30%
but this is for 24hr

operation

Figure used: 30%

20 years

Sources:

Boconline (undated): Charging for cylinder gas, available at https://www.boconline.co.uk/en/how-to-buy/charges-and-
payment/charging-for-cylinder-gas/charging-for-cylinder-gas/charging-for-cylinder-gas.html

Burgess

et

al

(2014),

http://healthf.kaums.ac.ir/UploadedFiles/jozveh/motalebi/VENTILATIONFORCONTROLOFTHEWORKENVIRONMENT. pdf

CPWR (2014) https://www.cpwr.com/sites/default/files/publications/LEV-Works Welding-Equip-Results.pdf

EPA (late 1990s), https://www3.epa.gov/airtoxics/coat/rein/finalrpt.pdf

Frontline Safety (undated): Belt, Mask, available at https://www.frontline-safety.co.uk/drager-pas-micro-escape-with-

airline-belt-manifold-en139-en402 ?qclid=EAlalQobChMI7rXK7cqf1wIVTo0bCh1jzgNgEAQYASABEgQKmVfD BwWE and
https://www.frontline-safety.co.uk/drager-panorama-nova-p-pc-full-face-mask
Hakimian et al (2015), http://www.rsc.orq/suppdata/c5/en/c5en00078e/c5en00078e1l.pdf and

http://pubs.rsc.org/en/Content/ArticleHtml/2015/EN/c5en00078e#cit45

I0OM (2011): SHEcan Report P937/4 http://ec.europa.eu/social/BlobServlet?docld=10157&langld=en
US-OSHA (1992), https.//www.osha.qov/pls/oshaweb/owadisp.show document?p table=PREAMBLES&p id=822

Zeynep et al (2008), http://onlinelibrary.wiley.com/doi/10.1111/j.1530-9290.2008.00030.x/full
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The unit costs in the table above are differentiated below by company size. Where unit costs were
only available for one or two company size bands, these were extrapolated to other size bands based
on the numbers of exposed workers and machines in the different size bands.
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Table C2-18: Cost of various RMMs in €

Small Medium Large
Size of company 2 workers exposed 27 workers exposed 75 workers
Exposed workers on 1 machine 14 machines 40 machines
Type of RMM CAPEX 2017 Lifespan OPEX (% of = CAPEX 2017 Lifespan OPEX (% of @ CAPEX 2017 Lifespan OPEX (% of
years CAPEX) years CAPEX) years CAPEX)
RWK: Rework 25,000 350,000 1,000,000
LEV 3: Full enclosure 45,000 20 10% 440,000 20 10% 1,700,000 20 10%
LEV2: Partial enclosure 30,000 20 10% 240,000 20 10% 650,000 20 10%
LEV1: Open hood 7,000 20 10% 90,000 20 10% 260,000 20 10%
WE 2: Pressurised or sealed 30,000 20 10% 240,000 20 10% 650,000 20 10%
WE 1: Simple enclosed cab 7,000 20 10% 90,000 20 10% 260,000 20 10%
RPE 3: Breathing apparatus 2,600 2 1,000% 35,000 2 1,000% 100,000 2 1,000%
RPE2: HEPA filter 300 Mask: 1 50% 4,000 Mask: 1 50% 11,000 Mask: 1 50%
month, Filter: month, Filter: month, Filter:
1 month 1 month 1 month
RPE 1: Simple mask 500 Not relevant, Not relevant 7,000 Not relevant, Not relevant 20,000 Not relevant, Not relevant
1 per day but CAPEX 1 per day but CAPEX 1 per day but CAPEX
2017 incurred 2017 incurred 2017 incurred
every year every year every year
OH 1: Organisational 2,000 50% 27,000 50% 75,000 50%
measures
GDV 1: General dilution 6,000 20 30% 40,000 20 30% 100,000 20 30%

ventilation

Source: RPA
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Although the numbers of companies that would purchase the RMMs in the table above is not known,
some illustrative calculations are given below for the theoretical scenarios in which all affected

companies install LEV1 or LEV 2.

Table C2-19: lllustrative cost calculations

lllustrative scenario

Low
Annualised cost
€ million

Mid
Annualised cost
€ million

High
Annualised cost
€ million

All relevant companies installing LEV 1 100 200 300
All relevant companies installing LEV 2 150 250 400
All relevant companies installing other RMMs 30 60 90
All relevant companies |ns’FaII|ng LEV1, LEV2 80 170 250
or other RMMs, equally split

Notes:

LEV1: This is based on an average annualised cost per company (weighted by size distribution in the total
enterprise population) is €2,300.

LEV2: This is based on an average annualised cost per company (weighted by size distribution in the total
enterprise population) is €4,400.

Other RMMs based upon an average annualised cost per company of €1,000

C2.2.5 Introduction of OSH guidance

Although several stakeholders consulted for this study noted that there is no need for additional
guidance in their Member State, this Impact Assessment assumes that such guidance would be
developed at the EU level and would identify the Best Available Techniques based on examples from
all EU Member States. The OSH guidance documents would subsequently be made available in all EU
languages.

The questionnaire consultation for this study asked whether it would be useful to introduce additional
guidance — OSH guidance — this is discussed in the section on benefits. This section focuses on the
costs of developing and disseminating such guidance.

The consultation exercise for this study suggests that the OSH guidance should be sectoral or process
based and it is assumed that the process used for their development would be similar to the
development of BREFs for the Industrial Emissions Directive 2010/75/EU. This process is summarised
below. It is recognised that a number of methodologies exist around the world for the development
of documents that set out Best Available Techniques (OECD, 2018).°® Similar to the Industrial
Emissions BREFs which comprise 30 documents®’, which it is expected that at least 50 sectoral
documents would be required.

Box C1-1: Working procedures to elaborate BREFs for the for the Industrial Emissions Directive

2010/75/EU
For each BREF, the European IPPC Bureau sets up a Technical Working Group (TWG) to carry out the
exchange of information on BAT. A TWG usually consists of between 100 to 200 experts.

5% See
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/IM/MONO(2018)21&docL

anguage=En
For an overview of BREFs, see http://eippcb.jrc.ec.europa.eu/reference/
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Box C1-1: Working procedures to elaborate BREFs for the for the Industrial Emissions Directive

2010/75/EU

The European IPPC Bureau organises the work of the TWG, fosters the exchange of information, makes a
scientific and technical analysis of the vast amount of information exchanged, proposes compromise
solutions on issues when views of TWG members differ, and writes the BREF. The European IPPC Bureau
acts as a neutral, technically competent and permanent body to all TWGs.

The procedure used to elaborate or review a BREF includes a few plenary meetings of the TWG, sub-group
meetings, visits to installations, and submission of draft BREFs for comments.

Practical arrangements for the exchange of information are laid down in the specific guidance documents
referred to in Article 13 (3)(c) and (d) of the Industrial Emissions Directive (IED), 2010/75/EU.

These documents aim in particular at guiding the European IPPC Bureau and members of the technical
working groups (TWGs) in the drawing up and reviewing the whole series of BREFs.

Once it has been finalised, each BREF is presented by the European IPPC Bureau to DG Environment at the
forum (Information Exchange Forum, IEF) established by the IED (ex IPPC Directive).
Source: Reproduced from http.//eippcb.jrc.ec.europa.eu/about/working procedures.html

Estimates of the costs of developing guidance documents include:

e €500,000;® and
e €50,000.%

The working procedures described in the box above for the Industrial Emissions Directive 2010/75/EU
suggests a more resource intensive process. The cost of this process is estimated in the table below.

Table C2-20: Estimated cost of developing an OSH guidance

Activity

Secretariat & co-ordination 200 days at €1,000 per day

Participation of 100 experts 500 days at €1,000 per day

Drafting of documents 200 days at €1,000 per day

Finalisation & translation 1,000 days at €1,000 per day
Dissemination 100 days at €1,000 per day

Total (per guidance document) 2,000 days at €1,000 per day = €2,000,000

Source: study team estimates

It is expected that these costs would be incurred every 10 years due to the need to update the
guidance documents in line with technological progress.

C2.2.6 |I0ELVs become BOELVs

Although this is not a direct consequence of the inclusion of Reprotoxic 1A/1B substances into the
scope of the CMD, it is assumed (for the purposes of this Impact Assessment) that for the IOELVs for
Reprotoxic 1A/1B substances that currently exist under the CAD (11 substances, see the table below),

58 See

https://ec.europa.eu/clima/sites/clima/files/strategies/2020/docs/streamlining cc ap reporting en.pdf
% 50 days at GBP 900, see

https://www.legislation.gov.uk/ukdsi/2011/9780111512319/pdfs/ukdsiem 9780111512319 en.pdf
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a corresponding BOELV would be established under the CMD. It is further assumed that future
occupational exposure limits for reprotoxic substances would be adopted as BOELVs under the CMD.

The IOELVs under the CAD are summarised below.

Table C2-21: Indicative Occupational Exposure Limit Values (IOELVs) under the CAD for reprotoxic
substances

IOEL (8h Twa)  'OFt (short-

Name term) Notation Directive
mg/m*  ppm mg/m® ppm

N,N- .

Dimethylacetamide | 1277195 | 36 10 72 20 skin 2000/39/EC | R1B
Nitrobenzene 98-95-3 1 0.2 - - skin 2006/15/EC Rclf’
NN 68-12-2 15 5 30 10 skin | 2009/161/EU | R1B
Dimethylformamide

2-Methoxyethanol 109-86-4 - 1 - - skin 2009/161/EU R1B
2-Methoxyethyl 110-49-6 ; 1 ; ; skin | 2009/161/EU | R1B
acetate

2-Ethoxy ethanol 110-805 8 2 - - skin | 2009/161/EU | R1B
2-Ethoxyethyl 111-15-9 | 11 2 ; ; skin | 2009/161/EU | R1B
acetate

N-Methyl-2- 872-50-4 | 40 10 80 20 skin | 2009/161/EU | R1B
pyrrolidone

Mercury and

divalent inorganic 0.02 - - - - 2009/161/EU R1B
mercury compounds

Bisphenol A 2012458 | 2 - - - - 2017/164/EU | R1B
Carbon monoxide 630-08-0 23 20 117 100 - 2017/164/EU R1A

The logic framework for the costs that would arise is given below.
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Figure C2-7: Decision tree — CAD IOELVs become CMD BOELVs

With regard to the 11 IOELVs in the table above, consultation for this study suggests that 23 of the 28
EU Member States have transposed them as binding limits. The exceptions are Finland, France, Italy,
Lithuania, and Portugal, as summarised in the table below together with the numbers of companies

that are not yet subject to binding OELs for these 11 substances.

Table C2-22: CAD IOELVs become CMD BOELVs — numbers of companies affected

B: Number of C: Number of companies that would have to put in
A: CAD IOELVs companies place additional RMMs
Member .
for R 1A/1B subject to . :

State already binding? changes in tow g High

: 5% 10% 15%

requirements

Austria Yes 0 0 0 0
Belgium Yes 0 0 0 0
Bulgaria Yes 0 0 0 0
Croatia Yes 0 0 0 0
Cyprus Yes 0 0 0 0
Czech
Republic Yes 0 0 0 0
Denmark Yes 0 0 0 0
Estonia Yes 0 0 0 0
Finland No 4,800 240 480 720
France No 58,000 2,900 5,800 8,700
Germany Yes 0 0 0 0
Greece Yes 0 0 0 0
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Table C2-22: CAD IOELVs become CMD BOELVs — numbers of companies affected

B: Number of C: Number of companies that would have to put in
A: CAD IOELVs companies place additional RMMs

Member .

for R 1A/1B subject to . :
State already binding? changes in tow Ll High

: 10% 15%
requirements

Hungary Yes 0 0 0 0
Ireland Yes 0 0 0 0
Italy No 66,600 3,330 6,660 9,990
Latvia Yes 0 0 0 0
Lithuania No 3,400 170 340 510
Luxembourg Yes 0 0 0 0
Malta Yes 0 0 0 0
Netherlands Yes 0 0 0 0
Poland Yes 0 0 0 0
Portugal No 15,200 760 1,520 2,280
Romania Yes 0 0 0 0
Slovakia Yes 0 0 0 0
Slovenia Yes 0 0 0 0
Spain Yes 0 0 0 0
Sweden Yes 0 0 0 0
United Yes 0 0 0 0
Kingdom
Total 148,000 7,400 14,800 22,200
Notes:
Number of companies only for NACE codes B to E and G to N (industry, services), Agriculture (A) & Construction
(F) not included. Assumed that max. 2% of enterprises have workers exposed to reprotoxic substances that
are not C/M 1A/1B. The companies in column B are those whose workers are exposed to any R 1A/1B
substance. Consequently, it is recognised that column B represents an overestimate of the number of
companies that would be subject to the new requirement.

The companies in column B are those whose workers are exposed to any Reprotoxic 1A/1B substance
— a conclusion on the share of companies that use the 11 substances is not possible on the basis of
available information. Consequently, it is recognised that column B represents an overestimate of the
number of companies that would be subject to the new requirement. It is also not known what
proportion of companies that use these substances specifically are at exposure levels above the IOELV.
Itis expected that a very low proportion of companies would have to put in place additional measures.
The cost of these measures is not known. However, with regard to Finland, a consultee noted that
they believe that making them binding will not make much difference as they are already taken
seriously and many workplaces consider them binding already. There has been a discussion in Finland
about making them binding.

It is expected that no additional costs would arise for either companies or public authorities in the
Member States where these limits already have a binding status. No impact on operating costs is
expected. The requisite measures are already in place and companies are expected to routinely
monitor exposure concentrations. In addition, there is a binding OEL and BLV for lead under the CAD.
This is an 8-hour TWA IOELV for inorganic lead and its compounds (R1A) of 0.15 mg/m3 in the CAD
and a BLV for lead and its ionic compounds (70 ug Pb/ 100 ml blood) in Annex Il of the CAD.
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C2.2.7 Additional BOELVs

Under Option 3+, a BOELV (risk or health based) would be established for all R 1A/1B substances,
resulting in the need to monitor air concentrations and comply with the BOELVs. The exemption from
the exposure minimisation requirement under Option 3+ for companies that can demonstrate a 'safe
level' of exposure would mitigate these costs but substantial costs would still be incurred in
demonstrating compliance with BOELVs. It is also clear that this exemption would not be available
immediately since there would a need to establish at least around 50 BOELVs and this process is likely
to take a number of years. In the meantime, the exposure minimisation requirement would apply. In
order to mitigate unnecessary costs that would be incurred in the period until all the BOELVs are
adopted, it would be important to establish an effective system that prioritises the key substances
that should be evaluated first, taking into account both the potential costs and benefits, possibly in a
tripartite forum.

The questionnaire consultation for this study asked whether companies already carry out workplace
air measurements of reprotoxic substances. This suggests that 60% of companies already carry out
air monitoring. However, due to the possibility of a positive bias caused by self-selection of better
performing companies for the survey, it is assumed that at the most 50% of companies already carry
out air monitoring.

Table C2-23: Questionnaire responses — air monitoring of reprotoxic substances (round 1 questionnaire)

% of respondents that % of all questionnaire
Response answered this question respondents (number of
(number of respondents) respondents)
Yes 60% (15) 35% (15)
No 35% (8) 20% (8)
Do not know 5% (1) 2% (1)
No answer N/A 40% (18)

Source: Questionnaire responses

Notes: Question: Does your company carry out workplace air measurements of the relevant reprotoxic
substance(s)?

Total number of responses: 24 answers to this question, 42 questionnaire respondents in total

Totals may not add up due to rounding.

The questionnaire consultation for this study also asked whether the respondents would experience
any impacts if the Indicative Occupational Exposure Limits (IOELVs) for Reprotoxic 1A/1B substances
under the CAD became Binding Occupational Exposure Limits (BOELVs) under the CMD. Of the
companies that could gave an opinion (excluding those that do not know or did not respond to this
guestion) 50% (5) expect no change, 20% (2) expect moderate negative impacts and a further 30% (2)
expect a significant negative impact. Most of the “Do not know” responses came from companies
using borates and/or lead: borates do not have an IOELV and lead already has a binding OEL under the
CAD.

Table C2-24: Questionnaire responses -CAD IOELVs become CMD BOELVs (round 2 questionnaire)
% of respondents that answered

% of all questionnaire respondents

Response this question (number of il el )
respondents)

Significant positive impact 0% (0) 0% (0)

Moderate positive impact 0% (0) 0% (0)

No change 30% (5) 25% (5)

Moderate negative impact 10% (2) 10% (2)
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Table C2-24: Questionnaire responses -CAD IOELVs become CMD BOELVs (round 2 questionnaire)
% of respondents that answered

% of all questionnaire respondents

Response this question (number of e
respondents)

Significant negative impact 20% (3) 15% (3)

Do not know 40% (7) 30% (7)

No answer N/A 20% (5)

Source: Questionnaire responses
Notes: Question: Would your company experience any impacts if the Indicative Occupational Exposure Limits

(IOELVs) for R 1A/1B substances under the CAD became Binding Occupational Exposure Limits (BOELVs) under
the CMD?

Total number of responses: 22
Totals may not add up due to rounding.

Monitoring

Monitoring only has to be implemented if there is an OEL in place and, therefore, is required and
incurs costs for Options that involve setting an OEL.

The logic framework for the costs that would arise from monitoring exposure levels is summarised
below.

Monitoring

MS has
extended No change
requirement
to Rs?
MS already has No change

an OEL

Cost of monitoring

Figure C2-8: Decision tree — monitoring requirement

Because the logic is dependent upon whether the Member State has an existing OEL for the specific
reprotoxin, this means that the number of companies that need to implement monitoring for the first
time varies with reprotoxins. Therefore, it is not possible to arrive at a total number of companies
that would have to implement monitoring for the first time for all reprotoxins.
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For borates, the number of enterprises using borates in Member States that have not already
extended is 350,000 and of these 220,000 are in member States that have an existing OEL for boric
acid. Therefore, 130,000 enterprises would have to implement monitoring for the first time if an
Option with OELs was introduced.

It is assumed that this requirement would cost each company €5,000 to set up with a €2,000 cost per

year, which gives an annualised cost of €2,000 per year over a 40 year period®°.

C2.2.8

Record keeping for at least 40 years

The record-keeping requirements in the CAD and CMD are summarised below. It appears that some
records need to be kept for a minimum of 40 years for substances within the scope of the CMD.

Table C2-25: Record keeping requirements in the CAD and CMD

CAD

Article 10: Health Surveillance.

2. Member States shall establish arrangements to
ensure that for each worker who undergoes health
surveillance in accordance with the requirements of
paragraph 1, individual health and exposure records
are made and kept up-to-date.

3. Health and exposure records shall contain a
summary of the results of health surveillance carried
out and of any monitoring data representative of the
exposure of the individual. Biological monitoring and
related requirements may form part of health
surveillance.

Health and exposure records shall be kept in a
suitable form so as to permit consultation at a later
date, taking into account any confidentiality.

Copies of the appropriate records shall be supplied to
the competent authority on request. The individual
worker shall, at his request, have access to the health
and exposure records relating to him personally.

Where an undertaking ceases to trade, the health
and exposure records shall be made available to the

competent authority

There is no specific article on record keeping.

Article 12: Information for workers

Appropriate measures shall be taken to ensure that:

(c) the employer keeps an up-to-date list of the
workers engaged in the activities in respect of which
the results of the assessment referred to in Article
3(2) reveal a risk to workers' health or safety,
indicating, if the information is available, the
exposure to which they have been subjected;

Article 14: Health Surveillance

4. In cases where health surveillance is carried out, an
individual medical record shall be kept and the doctor
or authority responsible for health surveillance shall
propose any protective or preventive measures to be
taken in respect of any individual workers.

Article 15: Record keeping

1. The list referred to in point (c) of Article 12 and the
medical record referred to in Article 14(4) shall be
kept for at least 40 years following the end of
exposure, in accordance with national laws and/or
practice.

2. Those documents shall be made available to the
responsible authority in cases where the undertaking
ceases activity, in accordance with national laws
and/or practice.

The logic framework for the costs that would arise from keeping records for a minimum of 40 years is

summarised below.

80These figures are line with previous studies by RPA.
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Figure C2-9: Decision tree — 40 year record keeping requirement

The scenarios setting out the assumptions about the share of companies that do not keep records for
over 40 years are set out below. Some companies already keep records for 40 years or longer; for
example, it is expected that companies that also handle CM substances already keep records for all
relevant substances for the same period of time.

Table C2-26: Scenarios — 40 year record keeping requirement

Response Low Mid Reasons

A: Companies that do not keep records for
over 40 years

Note: 1: Havet et al (2017)%* suggest that 30% of workers that are exposed to CMRs are exposed to more than
one substance — this is taken as a proxy for the proportion of companies that also handle CM and thus already
keep records for 40 years or longer. These scenarios are also broadly consistent with the consultation
responses for the costs that would be incurred due to the 40 year record keeping requirement — these are
summarised further on in this section of the report.

50% 70% 90% See Note 1

The table below estimates the numbers of companies that would have to keep records for longer,
drawing on the logical framework and scenarios set out above.

61 See https://www.ncbi.nlm.nih.gov/pubmed/28074269
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Table C2-27: Record keeping over 40 years — numbers of companies affected
B: Number of C: Number of companies that currently do not keep

A: Record companies records for 40 years

L keeping for >40 subject to
State years for Rs? changes in tow Ll High

: 70% 90%

requirements

Austria Yes 0 0 0 0
Belgium Yes 0 0 0 0
Bulgaria Yes®? 0 0 0 0
Croatia No 2,600 1,300 1,820 2,340
Cyprus No 1,000 500 700 900
Czech
Republic Yes 0 0 0 0
Denmark No 4,000 2,000 2,800 3,600
Estonia No 1,400 700 980 1,260
Finland No 4,800 2,400 3,360 4,320
France Yes® 0 0 0 0
Germany No 48,000 24,000 33,600 43,200
Greece No 14,000 7,000 9,800 12,600
Hungary No®* 9,600 4,800 6,720 8,640
Ireland No 4,000 2,000 2,800 3,600
Italy No 66,600 33,300 46,620 59,940
Latvia No 2,000 1,000 1,400 1,800
Lithuania No 3,400 1,700 2,380 3,060
Luxembourg No 600 300 420 540
Malta No 600 300 420 540
Netherlands No 19,800 9,900 13,860 17,820
Poland No 34,000 17,000 23,800 30,600
Portugal No 15,200 7,600 10,640 13,680
Romania No 13,000 6,500 9,100 11,700
Slovakia No 7,400 3,700 5,180 6,660
Slovenia No 2,400 1,200 1,680 2,160
Spain No 51,400 25,700 35,980 46,260
Sweden No 13,000 6,500 9,100 11,700
United Yes 0 0 0 0
Kingdom
Total 318,800 159,400 223,160 286,920
Notes:
Number of companies only for NACE codes B to E and G to N (industry, services), Agriculture (A) &
Construction (F) not included. Assumed that max. 2% of enterprises have workers exposed to reprotoxic
substances that are not C/M 1A/1B. The companies in column B are those whose workers are exposed to any
R 1A/1B substance. Consequently, it is recognised that column B represents an overestimate of the number
of companies that would be subject to the new requirement.

The key issue here is the assumption that this would only involve to retaining records on current
exposure for 40 years in the future, not the requirement to produce 40 years of records pertaining to
past exposure immediately following the extension of the CMD to R 1A/1B substances. If companies

2 Health records: 50 years (Ordinance No. 3 of 25 January 2008 on conditions and order for implementation
of activities of occupational medicine services)

8 Medical records: 50 years (R4624-22 to 28)

5 However, 50 years for carcinogens.
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had to presently provide records for exposure 40 years ago, this would be associated with significant
costs and in many cases not be feasible as the records will have been destroyed.

The questionnaire consultation for this study also asked whether respondents would incur any
additional costs due to the requirement to keep worker exposure and (if relevant) health surveillance
records for a minimum of 40 years. Of the companies that could estimate the impacts, 80% expect
some additional costs but most could not estimate the value of these costs.

Table C2-28: Questionnaire responses — Keeping records for a min. of 40 years (round 2 questionnaire)
% of respondents that answered

% of all questionnaire respondents

Response this question (number of il el e )
respondents)

No additional cost 20% (3) 15% (3)

Moderate additional cost 5% (1) 5% (1)

Significant additional cost 35% (6) 25% (6)

Some additional cost but 40% (7) 30% (7)

value cannot be estimated

Do not know 0% (0) 0% (0)

No answer N/A 25% (5)

Notes:

Question: Would your company incur any additional costs due to the requirement to keep worker exposure
and (if relevant) health surveillance records for a minimum of 40 years?

Total number of responses: 17 responses to this question, 22 respondents overall

Totals may not add up due to rounding.

Source: Questionnaire responses.

It is assumed that this requirement would have an annualised cost per company of €500 per year
(initial annual cost of €1,000 per year over a 40 year period). This is based on an application of the EU
Standard Cost Model: 4 days of work at a professional’s day rate of around €250.5°

C2.2.9 Merging of the two directives

For the purposes of this Impact Assessment, it is assumed that combining the two pieces of legislation
in one document would result in those Member States where the CAD and CMD have been transposed
through two or more pieces of legislation combining their legislation into one single law. This amounts
to a worst-case scenario from the cost perspective; a combination of two directives into one that does
not involve substantive changes to the requirements may not result in any changes at the national
level. It is expected that the process of merging of the two directives would only require minor
terminological changes and it is not expected that these changes would force Member States to
amend their legislation.

In fact, it is possible that a merger of the two directives may not result in Member States changing
their national legislation at all.

For the purposes of this IA, it is assumed that the Member States that do not have the CAD and CMD
in one piece of legislation would revise their national legislation. Itis also expected that the companies
in those Member States would incur some cost due to the need to familiarise themselves with the
revised legislation. However, it is impossible to disaggregate the transposition and familiarisation

8 Taken from the Standard Cost Model day rates for 2010-11, updated to 2018 using Eurostat’s Harmonised
Index of Consumer Prices (HIPC).
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costs from those of the components and these are considered for all of the components/Policy
Options together in Section C1.

The Member States that have not transposed the directives as one piece of legislation are given below.

Table C2-29: Merger of the two directives — numbers of companies affected

A: Record keeping for >40 years = B: Number of companies subject

UL for Rs? to changes in requirements
Austria No 7,400

Belgium Yes 0

Bulgaria No 6,600

Croatia No 2,600

Cyprus No 1,000

Czech Republic No 17,200

Denmark No 4,000

Estonia No 1,400

Finland No 4,800

France Yes 0

Germany Yes 0

Greece No 14,000

Hungary No 9,600

Ireland No 4,000

Italy Yes 0

Latvia No 2,000

Lithuania No 3,400

Luxembourg No 600

Malta No 600

Netherlands No 19,800

Poland No 34,000

Portugal No 15,200

Romania No 13,000

Slovakia No 7,400

Slovenia No 2,400

Spain No 51,400

Sweden No 13,000

United Kingdom Yes 0

Total 235,400

Notes: Number of companies only for NACE codes B to E and G to N (industry, services), Agriculture (A) &
Construction (F) not included. Assumed that max. 2% of enterprises have workers exposed to reprotoxic
substances that are not C/M 1A/1B. The companies in column B are those whose workers are exposed to any
R 1A/1B substance. Consequently, it is recognised that column B represents an overestimate of the number
of companies that would be subject to the new requirement.

Most companies that responded to Round 2 of the consultation exercise expect negative impacts from
Option 4 — however, these appear to primarily relate to the extension of CMD-equivalent
requirements to reprotoxins rather than the consequences of having the requirements in one
document. None of the associated comments refer to the merger of the two directives. As a result,
it is expected that no costs, other than very limited familiarisation costs would be incurred by
companies.
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Table C2-30: Questionnaire responses —merging two pieces of legislation into one (round 2
questionnaire)
% of respondents that answered

% of all questionnaire respondents

Response this question (number of il e )
respondents)
Significant positive impact 5% (1) 5% (1)
Moderate positive impact 20% (3) 15% (3)
No change 20% (3) 15% (3)
Moderate negative impact 15% (2) 10% (2)
Significant negative impact 30% (5) 25% (5)
Do not know 15% (2) 10% (2)
No answer N/A 25% (6)

Source: Questionnaire responses

Notes: Question: Do you expect any potential impacts from this option with regard to simplification from
having one instead of two pieces of legislation?

Total number of responses: 22

Totals may not add up due to rounding.

C2.2.10 Threshold/non-threshold (T/NT) approaches
There are three issues relating to the designation of a threshold or not for reprotoxins:

e Is each substance treated individually or as a block (of reprotoxins, carcinogens and mutagens
etc)?

e s the threshold for reprotoxins only considered, or the threshold for all hazard classifications
considered?

e |sany proposed threshold above the background level?

Although the issue of background concentrations is important, this is different for every substance
and, therefore, is not considered further here.

Itis easier to understand the other two issues in relation to two specific substances: borates and lead.

Borates are currently thought to be non-threshold, but this study shows that they do have a threshold.
Options 2, 4 and 5 assume that all reprotoxins are non-threshold, which would subject companies
using borates to high costs for no health benefits. Option 3 assumes that a reprotoxin is threshold
unless proven, which would cause no costs for borates companies. Option 3+ assumes that a
substance is non-threshold unless an OEL is introduced. This would subject companies using borates
to high costs for no health benefits, unless OELs are introduced at the same time as the Option.

Lead has a threshold for reprotoxins and is non-threshold for neurotoxicity. It is difficult to see how
lead could be considered as a reprotoxin alone: it seems sensible to treat it as a hazard classification,
and therefore non-threshold due to its neurotoxicity. This means that Options 2, 3+, 4 and 5 treat it
correctly. However, Option 3 is defined as giving derogations for reprotoxins, so this might mean that
lead is exempted from the minimisation rules.

In the consultation, there was considerable support for each substance being treated individually.
There was also support for giving limit values, either health based, or if these cannot be established
or if the substance is non-threshold, giving a risk-based limit value.
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In Round 1 of the consultation, question 27 asked: “Do you have any views on the question of how
residual risks for non-threshold substances should be identified, assessed, and addressed? More
specifically, do you believe that it is necessary to have different approaches for threshold and non-
threshold substances?” Several respondents replied:

Small Italian chemicals company: “It could be useful to define a limit value when it’s possible
and where it’s not feasible it could be established an acceptable threshold, consequently to an
impact assessment study”

Large Italian chemicals company: “For threshold substances an OEL can/should be set. Workers
exposed to a lower concentration than the OEL should clearly not be considered as “worker
exposed to CM”. For non-threshold substances a legally “acceptable” risk level should be set
(considering concentration and duration of exposure), and consequently workers exposed to
concentrations/duration lower than the corresponding “acceptable” level should clearly not
be classified as “worker exposed to CM””.

C2.2.11 Add-on elements under Option 5

Health surveillance/Biological Limit Values

It is not possible within the scope of this study to estimate the costs of introducing a greater level of
biomonitoring due to the introduction of binding Biological Limit Values (BLVs) for more substances
because:

e the substances for which it would be feasible and acceptable to introduce them are not known
e there is a wide variation in methods, indicators and testing technologies available.

However, Section D3 provides a comparison of indicative costs associated with a biomonitoring
campaign with that of air monitoring, and this suggests that the costs could be in the region of €761-
€1,346 per company per year. This compares with figures for air monitoring of €573-€1,045 (where
sampling analysis is performed by the company itself) and €1,150-€2,150 (in the event that sampling
and analysis are performed by an external contractor). It is recognised that these costs relate to urine
sampling. For blood monitoring, the costs would be higher due to the logistical effort required (the
worker needs to be at a specific time in a specific place, shower before, etc.).

Overall costs will be influenced by the number of workers covered by the testing programme as well
as the number of substances that companies are using and consequently requiring monitoring. For
larger companies in particular, this will be significant, but they will have greater resources available
and might also be able to benefit from economies of scale.

Consultation suggests that capacity for testing might be lacking in some countries, requiring potential
additional investment in laboratory facilities etc. where it is not feasible or prohibitively expensive to
send samples for testing outside of a particular Member State.

It has been suggested during consultation, however, that focusing on biomonitoring can distract from
ensuring that all possible measures are taken to avoid exposure in the first place and that this might
lead to greater exposure overall than might be achievable if the emphasis were placed on reducing
exposure at source to “as low as technically feasible”.
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It is expected that this change would encourage more BLVs which would be adopted in addition to
OELVs, not as their replacement.

Sensitisers

Implementing the CMD for all sensitizers could incur significant costs. Applying substitution, closed
systems, exposure minimisation, OEL derivation and 40 year recordkeeping for nearly 300 - 400
sensitizers (classified and newly added to CMD) could impose a significant economic burden.

The total number of classified (CLH) and “self-classified” (CLI) sensitizers, and whether they are
registered with REACH and C1A/1B is shown below.

Table C2-31: Skin sensitisers in the CLH and CLI, and registered with REACH

Sensitisers registered

Sensitisers registered with REACH and not

Response All sensitisers

with REACH C1A/1B

CLH —-Sens 1 570 379 333
CLH—Resp 1 97 61 43
CLH—-Sens 1 & Resp 1 75 47 29
CLI—Sens 1 6915 3374 3296
CLI—Resp 1 1554 585 560
CLI—Sens1 & Resp 1 1210 501 477
Source: RPA analysis

At present, under the CAD, regulators assume that thresholds exist. However, many companies are
concerned about some individuals who are highly sensitive and also about the accuracy (or not) of
current testing methodologies are. This leads to a tendency to treat everybody as sensitive, and
companies often prefer to do everything to minimise respiratory exposure rather than simply achieve
the threshold. As a result, PPE is the preferred method of preventing skin sensitisation® (sometimes
an unnecessarily high amount of PPE) to ensure that the most sensitive individuals are protected. Risk
or exposure minimisation appear to be already practiced extensively®’.

Therefore, moving to the CMD may not reduce exposure, but might change the methods of risk
minimization. Substitution, closed systems and minimization could become more prevalent than PPE
under the CMD, particularly as PPE is considered the RMM of last resort under the CMD. Larger
enterprises have often implemented the more capital-intensive solutions, but smaller companies are
more dependent upon PPE. Therefore, smaller business entities may be affected (on average) more
than larger entities mostly due to lack of in-house resources.

Substitution would often result in major decreases of PPE related expenditures. However, substitution
usually requires substantial investment of time and money at the outset, whereas PPE involves a
higher long-term operating cost both in terms of kit and the time spent putting it on.

Substituting a sensitizer can be a difficult task but there are scientific methods that enable relatively
rapid and accurate screening of candidate chemicals for sensitizing properties. However, testing

6 Basketter, D., 2008. Skin sensitization: strategies for the assessment and management of risk. Brit J. Derm.
159(2), 267-273

5 There may be great differences in degree of PPE and protectiveness between (very) small and large
industry entities due to the in-house IH capabilities.
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chemicals is never cheap although sensitizer testing may be more in the €100-500,000 range rather
than the € millions range for other properties.

Modernisation

Half of the respondents giving an opinion believe that there would be no change as a result of the
modernisation of the terminology. One respondent added that “unifying terminology with REACH
would help, but real impact for the business would probably be non-existing”.

Table C2-32: Questionnaire responses —terminology brought into line with REACH (round 2
questionnaire)

% of respondents that answered

% of all questionnaire respondents

Response this question (number of il el E )
respondents)

Significant positive impact 10% (2) 10% (2)
Moderate positive impact 10% (2) 10% (2)

No change 50% (8) 35% (8)
Moderate negative impact 5% (1) 5% (1)
Significant negative impact 5% (1) 5% (1)

Do not know 20% (3) 15% (3)

No answer N/A 25% (5)

Notes:

Question: Do you expect any impacts from unifying the terminology in the CMD and CAD and bringing it into
line with the terms used in the REACH Regulation?

Total number of responses: 22

Totals may not add up due to rounding.

Source: Questionnaire responses.

C2.3 Assessment of the costs by Policy Option
As noted above, the cost categories considered below are:

e Conduct of business & costs for companies;
e Costs for public authorities; and
e Employment and working conditions.

The table below summarises the different components and how they relate to each Policy Option.

Table C2-33: Policy Options and their relevant components

05:R
04:R 1A/1Bin
01: 03:R
01-: 03+: 1A/1Bi
. Baseline 02:R 1A/1B in : S CMD,
Baseline : . s Joint CMD, merge
Component (including  1A/1Bin CMD .
(no OSH cMD T declarati merge CAD and
guidance) T onf) on CAD and CMD,
g CMD modernis
ation
Additional OSH guidance v v v v v v
Extensi | Substitution, closed systems v D v v v
on  of | Exposure minimisation v D D v v
CMD to
R IOELVs become BOELVs v v'* v kk v* v
1A/1B | Record keeping v D v v
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Table C2-33: Policy Options and their relevant components

O5:R
04:R 1A/1Bin
O1: 03:R .
Ot Baseline 02:R 1A/1B in i LR CMD,
Component Baseline (including 1A/1B in cMD Joint CMD, merge
p (no OSH cMD T declarati merge CAD and
guidance) T i:f)a on CAD and CMD,
E CMD modernis
ation
Merging of the two directives v v
Threshold/non-threshold approach C C C | | C C
Modernisation v
Add-on elements (BLVs, sensitisers) v

Notes:

Dark grey cells denote definite change when compared with the baseline. Light grey cells denote potential
changes to the baseline, depending on whether individual substances are derogated or not (i.e. determined to
have a threshold for adverse effects).

D: Depends on whether the substance is derogated or not

C: Collective (risk classification based) I: Individual (individual substance based)

*not a direct legal consequence of the extension of the CMD to R 1A/1B substances but modelled for the
purposes of this Impact Assessment

**under Option 3+, BOELVs would be established for all (or most) R 1A/1B substances

C2.4 Costs for companies

Compliance costs are defined as the additional costs of complying with a legal requirement introduced
as a result of the Policy Options. Administrative costs are defined as the costs of meeting legal
obligations to provide information, either to public authorities or private parties. Both types of costs
are expected to arise under some of the Policy Options.

The approximate total number of companies, percentage of companies and costs expected to be
incurred by companies under the different components are set out in the tables below.

Table C2-34: Total number of companies affected by the different scenarios

Component

Low

Mid

Consideration/documentation  of 52,000 78,000 104,000
substitutability

Substitution 5,000 26,000 39,000
Consideration of a closed system 179,000 237,000 258,000
Installing closed systems 10,000 23,000 40,000
Minimisation —illustrative 29,000 58,000 87,000
calculation LEV 1-LEV2

Keeping records for 40 years 159,000 223,000 287,000

Source: RPA analysis

Table C2-35: Total annualised cost for companies under the different scenarios

Component

Consideration/documentation
substitutability

of

Low

(€ million)

10

Mid

(€ million)

15

High
(€ million)
20
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Table C2-35: Total annualised cost for companies under the different scenarios

oA Low Mid High
(€ million) (€ million) (€ million)
Substitution Not quantified but Not quantified but Not quantified but
potentially high potentially high potentially high

Consideration of a closed system 180 210 260

Closed systems 60 120 240
Minimisation 80 170 250
Keeping records for 40 years 80 110 140
(annual cost)

Source: RPA analysis
Note: minimisation is based upon the companies implementing LEV1, LEV2 or other RMMs based upon an
equal three-way split. The annualised cost of RMMs is taken as €1,000 per year per enterprise

The costs as they relate to each Policy Option are set out below.

Table C2-36: Costs for companies under the different Policy Options (annualised cost in € million)

Component o1 | o1+ 02 03 | 03+ o4 | o5
Additional OSH guidance 0 ++ ++ ++ ++ ++ ++
++ ++ ++ ++
L Co. 0 0 +*
Substitutio (€10-20m) (€10-20m) | (€10-20m) | (€10-20m)
n Im 0 0 Potentially ok Potentially | Potentially | Potentially
+4+++1 +4+++1 +4++1 +4++1
+++ +++ +++ +++
Co. 0 0 (€180- * (€180- (€180- (€180-
Closed 260m) 260m) 260m) 260m)
Extension | systems +++ +++ +++ +++
of CMD Im. 0 0 (€60- ¥ (€60- (€60- (€60-
to R 240m) 240m) 240m) 240m)
1A/18 +++ = +++ +++
S « (less than
Exposure minimisation 0 0 (€80- ++ under 02 (€80- (€80-
250m) 5 250m) 250m)
4,5)
I0ELVs -> BOELVs 0 0 + + + + +
++ ++ ++
Record keeping 0 0 (€80- +* Unknown (€80- (€80-
140m) 140m) 140m)
Additional BOELVs + + + + +++43 + +
+ +
Merging of the two directives 0 0 0 0 0 (familiaris (familiaris
ation) ation)
Threshold/non-threshold approach 0 0 +++4 0 ++4 +++4 44
Health surveillance/BLVs 0 0 0 0 0 0 Unknown
Potentiall
Sensitisers 0 0 0 0 0 0 oten La v
+++
Modernisation +6 +6 +6 +6 +6 +6 Unknown
Notes:

All cost quantifications are illustrative.

Co.: consideration, Im.: implementation.

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ +++ 0 + ++ +++ ++++ Key: ++++: very high costs, +++: high costs,
++: medium costs, +: limited costs, 0: no costs.

*less than under options with no derogation

1: Cost unknown but potentially very high. Although substitution can result in cost savings over the long-term in instances where
operating costs can be reduced, it is expected that in most instances companies would have switched to the alternative themselves if it
were cheaper over the long term.

2: Due to derogations for some substances.

3: Itis possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline. However, due
to the central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of introducing BOELVs
would be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10 years. As a result,
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Table C2-36: Costs for companies under the different Policy Options (annualised cost in € million)

Component o1 | o1+ 02 03 | 03+ o4 | o5
companies would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with these BOELVs.
Although the analysis carried out under this study for the 30 substances suggests that most exposure is already below the thresholds for
reprotoxic effects, it is expected that some companies could incur relatively high costs. This is mitigated by means of the exposure
minimisation derogation under Option 3+.

4: Unnecessary costs for substances that are deemed non-threshold due to hazard classification but which have a threshold.

5: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively practiced.

6: Due to lack of clarity under the baseline

The aggregation in the table above is by simple summation. Adjustments have been made to control
for double-counting in cases where a company is engaged in several sectors/applications and the risk
management measures and hence costs linked to one group of reprotoxic chemicals would also
address exposures to another group of reprotoxic chemicals.

Since some or all of the cost increase could be transferred further down the value chain through an
increase in the price of the goods, the net impact on companies may be more limited (depending on
levels of competition and price elasticities of demand).

C2.5 Sensitivity analysis

Throughout this section, the percentage of companies out of all companies in the industries that are
expected to use reprotoxins is assumed to be 2%. This percentage is difficult to determine and has a
significant impact upon the numbers of companies affected and the potential costs. In Table C2-37,
the number of companies affected by the main issues is given for two further percentages, 1% and
3%. As can be seen in the table below, the numbers deriving from the 2% assumption reflect the
values already shown in the table above about the total number of companies affected. The range is
determined by the rounded lower and upper bound values under the Low and High scenarios. Ranges
associated with the other percentages are then derived accordingly from the ones of the 2% scenario.
The 1% value is based upon SUMER (2015), while the 3% value is very likely to be a considerable
overestimation erring on the side of caution.

Table C2-37: Companies impacted

Measures % of companies assumed to use R 1A/1B

1% 2% 3%
Considering substitution 25,000 - 50,000 50,000 - 100,000 75,000 — 125,000
Substitution 2,500 - 20,000 5,000 - 40,000 7,500 - 60,000
Considering installing closed system 90,000 - 130,000 180,000 — 260,000 | 270,000 — 390,000
Installing closed system 5,000 - 20,000 10,000 — 40,000 15,000 - 60,000

Implementing additional RMMs to

. 15,000 - 45,000 30,000 - 90,000 45,000 - 135,000
minimise exposure

No. companies in MS where the
requirement to keep records for 40 80,000 — 145,000 160,000 — 290,000 | 240,000 — 435,000
years would be newly introduced

The estimated costs under each Option, if the underlying assumption about the percentage of
companies with exposure to Reprotoxic substances are changed from 2% to 1%, and to 3%, are
illustrated in the following tables.
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Table C2-38: Costs for companies under the different Policy Options (annualised cost in € million),

assumption 1%

Component o1+ 02 03 03+ 04
Additional OSH guidance 0 ++ ++ ++ ++ ++ ++
o 0 0 ++ i ++ ++ ++
Substitutio ) (€5-10m) (€5-10m) (€5-10m) (€5-10m)
n . 0 0 Potentially ok Potentially | Potentially | Potentially
+H++1 +H++1 +H++1 +H++1
+++ +++ +++ +++
Co. 0 0 (€90- * (€90- (€90- (€90-
Closed 130m) 130m) 130m) 130m)
Extension | systems +++ +++ +++ +++
of CMD Im. 0 0 (€30- 4 (€30- (€30- (€30-
to R 120m) 120m) 120m) 120m)
1A/18 +++ = +++ +++
I « (less than
Exposure minimisation 0 0 (€40- ++ under 02 (€40- (€40-
125m) 4,52 125m) 125m)
I0ELVs -> BOELVs 0 0 + + + + +
++ ++ ++
Record keeping 0 0 (€40- +* Unknown (€40- (€40-
120m) 120m) 120m)
Additional BOELVs + + + + +++43 + +
+ +
Merging of the two directives 0 0 0 0 0 (familiaris (familiaris
ation) ation)
Threshold/non-threshold approach 0 0 +++4 0 ++4 +++4 44
Health surveillance/BLVs 0 0 0 0 0 0 Unknown
Potentiall
Sensitisers 0 0 0 0 0 0 oten La v
+++
Modernisation +6 +6 +6 +6 +6 +6 Unknown

Notes:

All cost quantifications are illustrative

Co.: consideration, Im.: implementation

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++: very high costs, +++: high costs,
++: medium costs, +: limited costs, 0: no costs

*less than under options with no derogation

1: Cost unknown but potentially very high. Although substitution can result in cost savings over the long-term in instances where
operating costs can be reduced, it is expected that in most instances companies would have switched to the alternative themselves if it
were cheaper over the long term.

2: Due to derogations for some substances.

3: Itis possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline. However, due
to the central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of introducing BOELVs
would be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10 years. As a result,
companies would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with these BOELVs.
Although the analysis carried out under this study for the 30 substances suggests that most exposure is already below the thresholds for
reprotoxic effects, it is expected that some companies could incur relatively high costs. This is mitigated by means of the exposure
minimisation derogation under Option 3+.

4: Unnecessary costs for substances that are deemed non-threshold due to hazard classification but which have a threshold.

5: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively practiced.

6: Due to lack of clarity under the baseline

Table C2-39: Costs for companies under the different Policy Options (annualised cost in € million),

assumption 3%

Component o1+ 02 03 03+ 04

Additional OSH guidance 0 ++ ++ ++ ++ ++ ++
Extension Co 0 0 ++ o ++ ++ ++

of CMD | Substitutio ) (€15-30m) (€15-30m) | (€15-30m) | (€15-30m)
to R|n | 0 0 Potentially ok Potentially | Potentially | Potentially
1A/1B m +H++1 ++++1 +H++1 +H++1
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Table C2-39: Costs for companies under the different Policy Options (annualised cost in € million),

assumption 3%

Component 01 \ 02 03 \ 03+ 04 \ 05
+++ +++ +++ +++
Co. 0 0 (€270- E (€270- (€270- (€270-
Closed 390m) 390m) 390m) 390m)
systems +++ +++ +++ +++
Im. 0 0 (€90- * (€90- (€90- (€90-
360m) 360m) 360m) 360m)
++
+++ (less than +++ +++
Exposure minimisation 0 0 (€120- ++* under 02 (€120- (€120-
375m) 45 375m) 375m)
I0ELVs -> BOELVs 0 0 + + + + +
++ ++ ++
Record keeping 0 0 (€120- +* Unknown (€120- (€120-
210m) 210m) 210m)
Additional BOELVs + + + + +++43 + +
+ +
Merging of the two directives 0 0 0 0 0 (familiaris (familiaris
ation) ation)
Threshold/non-threshold approach 0 0 +++4 0 ++4 +++4 44
Health surveillance/BLVs 0 0 0 0 0 0 Unknown
Sensitisers 0 0 0 0 0 0 Potentially
+++
Modernisation +6 +6 +6 +6 +6 +6 Unknown

Notes:
All cost quantifications are illustrative

Co.: consideration, Im.: implementation

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ +++ 0 + ++ +++ ++++ Key: ++++: very high costs, +++: high costs,
++: medium costs, +: limited costs, 0: no costs

*less than under options with no derogation

1: Cost unknown but potentially very high. Although substitution can result in cost savings over the long-term in instances where
operating costs can be reduced, it is expected that in most instances companies would have switched to the alternative themselves if it
were cheaper over the long term.

2: Due to derogations for some substances.

3: Itis possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline. However, due
to the central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of introducing BOELVs
would be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10 years. As a result,
companies would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with these BOELVs.
Although the analysis carried out under this study for the 30 substances suggests that most exposure is already below the thresholds for
reprotoxic effects, it is expected that some companies could incur relatively high costs. This is mitigated by means of the exposure
minimisation derogation under Option 3+.

4: Unnecessary costs for substances that are deemed non-threshold due to hazard classification but which have a threshold.

5: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively practiced.

6: Due to lack of clarity under the baseline

C2.6 Costs for public authorities

The impacts on public authorities, mainly at the national level (but in some Member States also at the
regional level), are expected to include, for example:

e Cost of adapting national legislation and procedures to the new treatment of reprotoxins, to
the merging the CMD and CAD, or to changes in requirements with respect to new approaches
to risk management, the use of biomonitoring or the use of BLVs; and

e Enforcement of changes in requirements.

Legislative change costs are one-off costs, while enforcement costs will depend on the number of
reprotoxins identified as relevant and the number of sectors and companies within these that would
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be affected under each scenario. In principle, national authorities already undertake inspections and
should be checking workplace conditions against REACH exposure scenarios, as they have the general
obligation of protecting workers.

C2.6.1 Transposition costs

For the purposes of this impact assessment, it is assumed that all Member States, except Belgium,
would have to revise their national legislation. It is also expected that the companies in those Member
States would incur some cost due to the need to familiarise themselves with the revised legislation.

In practice, the exact costs would depend on the legislation itself and the regulatory model used in
each country to implement the legislation. These costs are therefore likely to vary significantly
between Member States (for example, Sweden is obliged to carry out an impact assessment on new
EU legislation; it is expected that this may not be the case in all Member States).

As noted in RPA (2012)%, one UK impact assessment states that “the costs of amending current
regulations to implement a Directive are thought to be around £700,000” (around €800,000).
Although no details are given by the source of this estimate on the basis for this calculation, it is
expected that these costs relate to a rather substantial legislative change and would include those
costs of making (e.g. preparing an impact assessment, preparing a transposition note and presenting
the legislation before parliament), printing and publishing the legislation. This estimate is significantly
higher than the cost estimated in UK Department for Transport (2011) which notes that “a
combination of legal and technical resources as well as policy advisors are usually required to

implement such a change, costing approximately £15,687 per amendment” (approximately €20,000).

A transposition cost of approximately €100,000 per Member States is assumed because the work
involved in this transposition is potentially greater than in the previous OELs impact assessments,
which assumed a transposition cost of €50,000 (RPA 2018)%.

58 RPA (2012): Ex-Post Evaluation and Impact Assessment Study on Enhancing the Implementation of the
Internal Market Legislation Relating to Motor Vehicles,
http://www.rpaltd.co.uk/documents/J746 MotorVehicleLegislation FinalReport publ.pdf

5 RPA (2018) Third study on collecting most recent information for a certain number of substances with the
view to analyse the health, socio-economic and environmental impacts in connection with possible
amendments of Directive 2004/37/EC (unpublished)
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Table C2-40: Summary of national legislation in the EU-28

A: CAD & CMD in one o G: Record
. S C: Substitution of Rs .

piece of legislation? B: Same rules for CMs  whenever workers D: Closed system E: Exposure F: CAD 11 | keeping

Member State : explicitly required as  minimisation RIOELVs | for >40

5 :
and Rss exposed o likely to second RMM for Rs? requirement for Rs? binding? | years for

be exposed?

Austria No Yes (except G) Yes Yes Yes Yes Yes
Belgium Yes Yes Yes Yes Yes Yes Yes
Bulgaria No No No No No Yes Yes’®
Croatia No No No No No Yes No
Cyprus No No No No No Yes No
Czech Republic No Yes Yes Yes Yes Yes Yes
Denmark No No No No Yes Yes No
Estonia No No No No No Yes No
Finland No Some (only C) Yes No No No No
France Yes Yes Yes Yes Yes No Yes’?
Germany Yes Some Yes Yes Yes (exempt if below Yes No
OEL)
Greece No No No No No Yes No
Hungary No No No No No Yes No’?
Ireland No No No No No Yes No
Italy Yes No No No No No No
Latvia No No No No No Yes No
Lithuania No No No No No No No
Luxembourg No No No No No Yes No
Malta No No No No No Yes No
Netherlands No No No No No Yes No

70 Health records: 50 years (Ordinance No. 3 of 25 January 2008 on conditions and order for implementation of activities of occupational medicine services)
1 Medical records: 50 years (R4624-22 to 28)
72 But 50 years for carcinogens
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Table C2-40: Summary of national legislation in the EU-28

A: CAD & CMD in one o G: Record
. o C: Substitution of Rs .
piece of legislation? D: Closed system E: Exposure F: CAD 11 | keeping
B: Same rules for CMs | whenever workers o . e
Member State . explicitly required as  minimisation RIOELVs | for >40
and Rs? exposed or likely to . o
second RMM for Rs? requirement for Rs? binding? | years for
be exposed? Rs?
Poland No No No No No Yes No
Portugal No No No No No No No
Romania No No No No (3) No (3) Yes No
Slovakia No No No No No Yes No
Slovenia No No No No No Yes No
Spain No No No No No Yes No
Sweden No Yes Yes Yes Yes Yes No
United Kingdom Yes (2) Some Where exposure No No Yes Yes

Sources: RPA analysis, Milieu/RPA 2012, COWI reports, Consultation Round 1, Consultation Round 2
Notes: 1: Germany: slight risk available for Rs.

2 CAD and CMD are in 1 legal instrument — COSHH except for lead which is in separate legislation
3 In round 2, responded that no changes to their national legislation would be required if closed systems or minimisation requirement were used for Rs. However, this contradicts
their national legislation where Rs are covered by CAD requirements.
Orange cells - presumed/inferred
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C2.6.2 Enforcement costs
No real differences in enforcement although use of CM (and under some of the Policy Options Rs) may
be seen as increasing risk and thus flag up the company for an inspection but an increase in the total

number of inspections not expected. None of the Policy Options thus appears to imply a far greater
degree of enforcement work than currently required.

C2.6.3 Costs for the EU
These include:
e Producing guidance documents (Option 1), see section CC2.2.5

e Revising legislation, scientific committee delibarations, adoption of legislation, development
of OELs.

C2.6.4 Total costs for public authorities

Table C2-41: Costs for public authorities under the different scenarios — annualised costs

Response Annualised cost (€)
Costs for the EU for the development of 50 OSH guidance €10 million
documents

Member State transposition costs €3 million

C2.7 Working conditions

Substitution and installing closed systems lead to better working conditions for workers compared
with the use of personal protection equipment (PPE). Substitution and closed systems mean that

e workers do not have to wear cumbersome PPE;
e rotation of staff is not required to ensure lower exposure levels;
¢ male and female staff do not have to be treated differently.

The CMD tends to direct companies towards considering substitution and then closed systems, with
PPE viewed as the risk management measure of last resort. Therefore, overall, all of the Options tend
to improve working conditions.

C2.8 Summary of the costs

The table below provides a summary of the cost associated with the main analysis conducted under
the assumption that 2% of companies have workers potentially exposed to Reprotoxic 1A/1B
substances and would thus incur some costs.

Table C2-42: Costs under the different Policy Options

Component O1- \ 01

Costs for companies (annualised cost in € million)
Additional OSH guidance 0 ++ ++ ++ ++ ++ ++
Extension Co 0 0 ++ o ++ ++ ++
of CMD | Substitutio ) (€10-20m) (€10-20m) | (€10-20m) | (€10-20m)
to R|n Potentially Potentially | Potentially | Potentially
Im. 0 0 +4+*
1A/1B 4L 4L 4L L
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Table C2-42: Costs under the different Policy Options

Component
+++ +++ +++ +++
Co. 0 0 (€180- +* (€180- (€180- (€180-
Closed 260m) 260m) 260m) 260m)
systems +++ +++ +++ 4+
Im. 0 0 (€60- * (€60- (€60- (€60-
240m) 240m) 240m) 240m)
++
+++ (less than +++ +++
Exposure minimisation 0 0 (€80- ++* under 02 (€80- (€80-
250m) 4,5 ’ 250m) 250m)
I0ELVs -> BOELVs 0 0 + + + + +
++ ++ ++
Record keeping 0 0 (€80- +* Unknown (€80- (€80-
140m) 140m) 140m)
Additional BOELVs + + + + +++43 + +
+ +
Merging of the two directives 0 0 0 0 0 (familiaris (familiaris
ation) ation)
Threshold/non-threshold approach 0 0 +++4 0 ++4 +++4 44
Health surveillance/BLVs 0 0 0 0 0 0 Unknown
Sensitisers 0 0 0 0 0 0 Potentially
+++
Modernisation +6 +6 +6 +6 +6 +6 Unknown
Public authorities (total cost in € million)
EU — development of OSH guidance 0 €10m €10m €10m €10m €10m €10m
Member States — transposition cost 0 0 €3m €3m €3m €3m €3m
Workers
Improvem Slight Improvem Improvem Improvem
Working conditions 0 0 P Improvem P P P
ent ent ent ent
ent
Notes:

All cost quantifications are illustrative

Co.: consideration, Im.: implementation

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ +++0 + ++ +++ ++++ Key: ++++: very high costs, +++: high costs,
++: medium costs, +: limited costs, 0: no costs

*: Less than under options with no derogation

1: Cost unknown but potentially very high. Although substitution can result in cost savings over the long-term in instances where
operating costs can be reduced, it is expected that in most instances companies would have switched to the alternative themselves if it
were cheaper over the long term.
2: Due to derogations for some substances.

3: It is possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline. However, due
to the central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of introducing BOELVs
would be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10 years. As a result,
companies would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with these BOELVs.
Although the analysis carried out under this study for the 30 substances suggests that most exposure is already below the thresholds for
reprotoxic effects, it is expected that some companies could incur relatively high costs. This is mitigated by means of the exposure
minimisation derogation under Option 3+.

4: Unnecessary costs for substances that are deemed non-threshold due to hazard classification but which have a threshold

5: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively practiced

6: Due to lack of clarity under the baseline
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C3 Benefits of the Policy Options

Key findings

The more stringent requirements in the CMD (differences between the substitution requirements,
explicit reference to closed systems and the requirement to minimise exposure, etc.) have a
potential to reduce reproductive ill health in the Member States where these requirements are not
yet applied to Reprotoxic 1A/1B substances. Due to the large uncertainty, the potential reduction
has been estimates to be between 1 and 380 cases of reproductive ill health per year which have a
monetary value of between €20,000 and €31 million —these values include the direct, indirect, and
intangible costs borne by workers, their families, employers and the public sector. It should be
noted that some of the impacts could not be quantified suggesting that these figures are
underestimates, although it should be also noted that the assumptions made in the course of
modelling of the reductions in ill health due to additional exposure prevention/reduction measures
mean that the estimated reduction is likely to be an overestimate (see the uncertainty/limitations
summary below). These benefits are likely to arise under Options 2, 3+, 4 and 5 which all involve
an extension of the CMD to cover Reprotoxic 1A/1B substances. Similar benefits would also arise
under Option 3 but their realisation would be staggered as non-threshold substances would have
to be included into the scope of the relevant requirements one by one. This means that, when a
longer timeframe is taken as basis for assessment, the benefits from Option 3 are likely to be less
than those from the Options which involve an immediate application of the CMD to Reprotoxic
1A/1B substances. All in all, Option 3+ can be expected to be the most effective one in terms of
reducing reproductive ill health since it is likely to stimulate a process of accelerated introduction
of BOELVs for all Reprotoxic 1A/1B substances that are not also C/M 1A/1B, with the experience of
Carcinogens suggesting that BOELVs are particularly effective in reducing occupational exposure.

Although the bulk of the monetised benefits from avoided direct, indirect, and intangible costs of
ill health would be accrued by workers and their families, employers would also benefit from
reduced absenteeism, administrative simplification, level playing field across the EU, and under
those Options that differentiate between T and NT on a substance by substance basis also from
increased efficiency and trust in the fairness of the OSH system. Public authorities are also likely to
benefit from reduced healthcare and social security expenditure —these savings are included in the
range presented above.

A comparison of the Policy Options for each impact category is provided at the end of this section.
Approach

The quantitative assessment relies on modelling that draws on a logical framework that is also used
for the assessment of the costs of the Policy Options. The same assumptions regarding the share
of companies that would substitute, implement a closed system or further reduce exposure. By
way of simplification, these shares are used as proxies for the potential reductions in ill health.
These reductions are applied to the estimates developed for the baseline scenario under the
bottom-up and top-down approach.

Other impacts are assessed qualitatively. This assessment is informed by the consultation exercise
carried out for this study as well as literature review.
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Limitations/uncertainties

The impacts of the extension of the CMD to cover Reprotoxic 1A/1B substances depend on the
transposition and enforcement decisions taken at the Member State level — these are highly
uncertain and the stringency with which the requirements would be interpreted in individual
Member States cannot be predicted with any degree of certainty. In addition, the impacts of some
of the Policy Options depend on unknown factors, such as whether a scientific body would deem
certain substances to have or not have a threshold for effects and what would be the value of a
health-based OEL. As a result, estimation of the expected benefits from the Policy Options is
difficult. Therefore, the analysis in this section should be taken as merely illustrative of the order
of magnitude of the potential benefits. Some of this uncertainty is captured in the ranges presented
for the benefit categories that could be quantified but much of it could not be included into the
ranges.

Substitution is assumed to eliminate all reproductive ill health in the relevant companies and does
not take into account the characteristics of the potential substitutes — the estimates of the
reduction in ill health presented in this section could thus be overestimates. Closed systems are
assumed to eliminate all exposure and this is also likely to overestimate the benefits since some
exposure is likely to remain during maintenance and cleaning. The modelling also assumes that any
company that further minimises exposure would eliminate all reproductive ill health — this is
unlikely to be the case in reality and thus the estimated reduction represents an overestimation.

On the other hand, reduced exposure to the relevant substances is also likely to reduce a range of
non-reproductive effects and these reductions cannot be reliably monetised. Although an
adjustment for these effects is presented in this section for the bottom-up estimate, the uncertainty
about this adjustment means that there is some potential for the underestimation of the benefits.

C3.1 Summary of the approach

This section sets out the approach to the assessment of the benefits of the Policy Options. This
includes:

e identification of the most important benefit categories and the stakeholders that would
benefit as a result of the Policy Options;

e summary of the approach to the estimation of reproductive ill health reduction that would
occur as a result of the extension of the CMD to Reprotoxic 1A/1B substances; and

e summary of key assumptions and limitations/uncertainties.
C3.1.1 Determination of relevant benefit categories and stakeholders

Determination of the most important benefit categories

There are a number of potential benefits that may be brought about by a change in policy in terms of
amending the CAD and CMD. The benefit categories in Better Regulation Tool #19”® have been

73 Better Regulation Tool #19, available at https://ec.europa.eu/info/files/better-regulation-toolbox-19 en
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reviewed and the benefit categories that are expected to be most significant are set out in the table
below.

Table C3-1: Potential benefits of policy change

Benefit category Detail

Benefits to workers and their families

Reduction in reproductive (and non-reproductive) ill health — benefits for
Reduced ill-health workers and their families in terms of reduced direct, indirect, and intangible
costs of ill health

Reducing exposure to reprotoxins has the potential to improve the right to
Fundamental rights found a family, for affected workers

impacts The potential for reduced exposure strengthens the rights of the child, as yet
unborn, as it improves their health

Benefits to companies

Reduced ill-health due to reduction in reproductive and non-reproductive ill
health would result in reduced absenteeism and the associated productivity
impacts

Reduced absenteeism/
improved productivity

Level playing field within Less variation between the Member States

the EU

Administrative Common terminology used across all substances and better alignment of EU
simplification chemicals legislation

Benefits to the public sector

Reduced health-care and Reduced ill-health due to reduction in reproductive and non-reproductive ill
social security | health would result in reduced expenditure (health-care and social security) to
expenditure support affected workers and their families.

Administrative Common terminology used across all substances and better alignment of EU
simplification chemicals legislation

Legal coherence and
ease of enforcement
Other considerations

Increased simplification and legal coherence may improve enforcement

Distributional effects Differential effects according to gender and pregnancy

Relevant stakeholders
The relevant stakeholder groups are:
e Workers and families

e Companies
e Publicsector

C3.1.2 Approach to the estimation of the reduction in ill health

The annual number of cases of ill health estimated for the baseline scenario using the bottom-up and
top-down approach is taken as the starting point for the estimation of the reduction of ill health.

It has been possible to quantify the health-related benefits, which impact on workers, companies and
the public sector, in the following ways;
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e Workers: the impact of reduced ill-health has a direct effect on quality of life, that can be
quantified using DALYs, a measure of burden of disease. A willingness to pay (WTP) for a DALY
averted can be used to allocate a cost;

e Companies: reduced ill-health can impact companies in terms of reduced absenteeism and
avoided compensation. The former can be quantified in terms of lost productivity. The latter
is more difficult to quantify; and

e Public sector: reduced ill-health results in reduced expenditure by health-care and social-
security organisations, in terms of direct medical costs and the cost of supporting affected
workers and their families (sick pay, welfare payments, etc.).

These health-related benefits are covered in more detail in the following sections, but it should be
noted that for the purposes of quantifying the effects of reduced ill-health on an EU worker
population, potentially exposed to Reprotoxic 1A/1B substances, it is necessary to do so, using the
following approach, as set out in the Better Regulation Guidelines:’*

e DALY approach — to quantify the intangible, reduced burden of disease, quantified using the
value of a statistical life year (VOLY)

e Cost of illness approach — which quantifies the direct and indirect costs of illness, including
medical costs, social security expenditure and lost productivity.

Details of the methods used to value the impact of ill health on EU workers from exposure to
reprotoxic substances Reprotoxic 1A/1B, given the number of cases, are detailed in report 1. It
important to note, however, that while we address the impacts of reduced ill-health here, in terms of
workers, companies and the public sector, the valuation has combined these stakeholders. This is for
a number of reasons, which are elaborated on in more details in the following sections.

In brief, however, the distribution of the burden of productivity loss (including absenteeism) is
complex and depends on the social security system in each MS, as well as the type of reproductive or
developmental effect. While it is possible to estimate a cost for this, where appropriate, in terms of
lost productivity, it is not possible to say who would bear this cost. In some member states it may be
the worker, where as in others the company or social security system would pay for their absence.

It should also be noted that it was not always possible to separate direct and indirect costs out, making
allocation of these costs to specific stake-holders impossible. This is the literature on which these costs
were based, did not always present enough detail to enable this.

For these reasons, separate analyses of how reduced ill-health impacts on companies and the public
sector is not possible, but have been accounted for in the calculations for the baseline.

All other impacts can only be considered qualitatively.

A more detailed overview of the approach is provided in Annex 1.

7% European Commision (2017) Better Regulation Guidelines https://ec.europa.eu/info/sites/info/files/better-
regulation-guidelines.pdf
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C3.1.3  Summary of the key assumptions and limitations/uncertainties

There are a number of assumptions that had to be taken by the study team in order to derive
guantitative estimates of the benefits under the different Policy Options. The key
uncertainties/limitations stem from the following assumptions:

e For the purposes of this report, it is assumed that substitution would eliminate all reprotoxic
risks, and thus reduce overall health risks. However, this would not be the cases where a
Reprotoxic 1A/1B is substituted for another Reprotoxic 1A/1B (or an R2) substance and where
the replacement substance is associated with more adverse non-reprotoxic health effects.
Similarly, there is a potential for overestimation of the reduction where workers are exposed
to more than one reprotoxic 1A/1B substance and, following the substitution of one
substance, they would continue to be exposed to other reprotoxic 1A/1B substances;

e As a simplification, a closed system is modelled to eliminate all exposure. This is a
simplification which may result in overestimating the reduction in ill health. Firstly, the
interpretation of the term ‘closed’ may differ between companies. Secondly, even in cases
where a fully enclosed system is put in place, some (potentially high-level) exposure may
continue to occur during maintenance and cleaning;

e |Interms of the health impacts from further exposure minimisation, the proportion of workers
that would benefit is taken a proxy for the theoretical reduction in ill health. However, this
estimate is highly uncertain because the extent to which companies would find it possible to
reduce exposure and the stringency with which Member States would enforce this provision
are not known. In addition, although a certain proportion of workers would benefit, many of
these workers may already be exposed at sub-threshold concentrations. In practice, it is
expected that the gains from exposure minimisation would be limited since most companies
are already minimising risk and, once the threshold has been reached, further exposure
minimisation does not provide any further reduction in reproductive ill health. In addition, as
noted in the cost section, the companies that would have to reconsider whether further
minimisation is possible are likely to be those that have already minimised to a level where
there is no risk or only slight risk, and for which there is only very limited scope to accrue
substantial benefits. Consequently, the reduction in ill health due to further exposure
minimisation estimated in this section is most likely an overestimate; and

e The key uncertainty/limitation for the assessment of benefits in terms of reduced ill health is
the exclusive focus on reproductive ill health. Non-reprotoxic effects could not be monetised
within the scope of this study and a determination of the extent to which they would be
reduced or increased as a result of the different Policy Option has not been possible.
However, this limitation/uncertainty is mitigated within the framework of the baseline
assessment whereby an adjustment factor is applied to account for the potential non-
reproductive effects of the relevant Reprotoxic 1A/1B substances. However, this adjustment
is highly uncertain and should be treated as merely illustrative of the fact that an exclusive
focus on reproductive effects underestimates the overall health impacts of occupational
exposure to the relevant Reprotoxic 1A/1B not C/M 1A/1B substances.
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C3.2 Health-related benefits

It is expected that the Policy Options would result in a reduction in the incidence/prevalence of
reproductive ill health, thus resulting in positive impacts on workers and their families, companies,
and the public sector — the subsequent sections consider the benefits are considered as they relate to
each of the stakeholder groups. Given the subtle differences between Policy Options, the following
sections consider each of the key components of the Policy Options, regardless of which Policy Option
they relate to, and then bring them together by considering the total reduction of ill health as it applies
to each Policy Options. The discussion of each component always includes an indication of which
Policy Option the component applies to; this is also summarised below.

Table C3-2: Policy Options and their relevant components

05:R
. . (o 1A/1B in
01-: °1j o= R. 03+: 1A/1B in CMD,
. Baseline 02:R 1A/1B in .
Baseline ] s s Joint CMD, merge
Component (including =~ 1A/1Bin CMD .
(no OSH cMD T declarati merge CAD and
guidance) TERE) onf) on CAD and CMD,
5 CMD modernis
ELL)]
Additional OSH guidance v v v v v v
Extensi | Substitution, closed systems v D v v v
on of | Exposure minimisation v D D v v
CMD to
R IOELVs become BOELVs vE v'* o v'* v'*
1A/1B Record keeping v D v v
Merging of the two directives v v
Threshold/non-threshold approach C C C | | C C
Modernisation v
Add-on elements (BLVs, sensitisers) v

Notes:

Dark grey cells denote definite change when compared with the baseline. Light grey cells denote potential
changes to the baseline, depending on whether individual substances are derogated or not (i.e. determined to
have a threshold for adverse effects).

D: Depends on whether the substance is derogated or not

C: Collective (risk classification based) I: Individual (individual substance based)

*not a direct legal consequence of the extension of the CMD to R 1A/1B substances but modelled for the
purposes of this Impact Assessment

**under Option 3+, BOELVs would be established for all (or most) R 1A/1B substances

C3.2.1 Benefits to workers
Introduction of additional OSH guidance

For the purposes of this Impact Assessment, it is assumed that additional guidance will be developed
under the baseline scenario and, consequently, under all the Policy Options with the exception of
Option 1- (baseline without the guidance). This guidance would be developed at the EU level to
identify the Best Available Techniques (BAT) based on examples from all EU Member States. The
guidance documents would subsequently be made available in all EU languages.

The questionnaire consultation for this study asked whether it would be useful to introduce additional
guidance and the responses are shown below. Most industry respondents (companies and industry
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associations) do not believe that additional guidance is needed. In contrast, most national authorities
or statutory bodies, OSH experts and trade unions would welcome such guidance. With regard to the
high number of industry respondents that do not see the need for additional guidance, it should be
noted that (due to self-selection of interested companies) respondents to the consultation exercise

for this study are likely to be more familiar with OSH issues than the average company.

Table C3-3: Questionnaire responses — need for additional guidance (round 2 questionnaire)

Response

COMPANIES

% of
respondents

that answered

this question

INDUSTRY

ASSOCIATIONS

% of
respondents

that answered

this question

MEMBER
STATES
% of
respondents

that answered

this question

OSH EXPERTS

% of
respondents

that answered

this question

TRADE UNIONS

% of
respondents

that answered

this question

(number of (number of (number of (number of (number of
respondents) respondents) respondents) respondents) respondents)
Yes 30% (4) 20% (2) 70% (13) 75% (3) 100% (7)
No 60% (8) 80% (9) 10% (2) 25% (1) 0% (0)
Do not know 10% (2) 0% (0) 30% (3) 0% (0) 0% (0)
No answer N/A (3) N/A (2) N/A (2) N/A (1) N/A (1)

Question: Do you believe that there is a need for additional guidance on the interpretation and/or
implementation of the CAD and CMD (or the national legislation that has transposed them in your Member
State)? This could include, for example, the ‘Best Available Techniques’ for preventing/reducing exposure to
the relevant substances in different industry sectors.

Total number of responses: 15 companies, 13 associations, 19 Member State authorities or statutory bodies,
5 OSH experts, and 7 trade unions

Totals may not add up due to rounding.

Source: Questionnaire responses.

The high number of industry respondents that do not agree that there is a need for additional guidance
suggests that for any guidance to provide added value, it would need to go significantly beyond the
guidance that is already available. In this regard, it is of interest that OSH BAT guidance at the EU level
would be better placed to achieve this than national guidance since it could draw on best practice
examples from all Member States, whilst national guidance documents are more likely to draw on a
more limited pool of best practice examples. Additional OSH guidance would also be the next logical
step building on the work done by EU-OSHA on risk assessment (Online Interactive Risk Assessment
OiRA).”

The key benefit of additional OSH guidance would be in providing a forum for exchange of experiences
and reference points for benchmarking; there is diversity in terms of performance and this would
increase convergence, and provide a target for minimisation whilst still allowing a degree of flexibility
and adaptation to technical progress.

Given the degree of disagreement about the need for additional guidance and the absence of
information on specific measures that could additionally be implemented, it is not possible to reliably
quantify the benefit of additional OSH guidance in terms of reduction of reproductive ill health. It
should be noted, however, that the benefits of additional OSH guidance would be greater than any
reduction in reproductive ill health since the advice in the BAT documents could also be applied by
companies that expose their workers to other chemical hazards.

7> https://oiraproject.eu/en
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Many workers are exposed to several substances and additional guidance might be an opportunity to
provide more information on combined/mixed exposure — this is an issue that was raised during
consultation for this study. For example, an industry association expressed a desire to improve
legislation to include guidance on combined/mixed exposure. Although there are methods for
calculating, for example, the cumulative exposure index, based on endpoints,’®”” these are not
available for all chemical substances. Calculating exposure to all agents cumulatively, as stated in the
CAD, may be too conservative, especially when exposure data below limit of quantification (LOQ) is
also incorporated.

In conclusion, the OSH guidance has the potential to reduce exposure and consequently reproductive
ill health, however, the extent of this reduction cannot be quantified. These benefits would be accrued
under all scenarios with the exception of O1-. Due to the

Table C3-4: Policy Options and OSH guidance

O5:R
04:R 1A/1Bin
01-: °1j o R, 03+: 1A/1B in CMD,
. Baseline 02:R 1A/1B in .
Baseline ] s s Joint CMD, merge
(including  1A/1Bin CMD .
(no OSH cMD e declarati merge CAD and
guidance) ] onf) on CAD and CMD,
guidance CMD modernis

ation
Reduced ill health due to OSH guidance 0 ++ ++ ++ ++ 4+ 4+

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++
significant benefits, ++ some benefits, + limited benefits, 0 no change.

Component

Substitution, closed systems, exposure minimisation

Inclusion of reprotoxic substances into the scope of the CMD would involve exposure to reprotoxic
1A/1B substances being prevented or minimised in line with the CMD. Substitution and closed
systems would apply under Options 2, 3+, 4, 5 and, if a derogation were to be revoked for a specific
substance, under Option 3. Exposure minimisation would apply under Options 2, 4, 5, and 3+ (unless
derogated) and 3 (if derogation were to be revoked for a specific substance).

The actual reduction in the exposed workforce and/or the levels of exposure depends on a number of
factors many of which are likely to differ by Member State or specific company, such as:

1. The existing national legislation: are reprotoxic 1A/1B substances already covered by the
CMD-equivalent requirements?

2. Towhat extent is substitution, closed systems or further minimisation possible for the specific
substance they are potentially exposed to?

3. The criteria and tests that would be used to determine whether substitution, closed system
or further exposure minimisation are technically feasible?

With regard to Point 1, the typology of existing national legislation and whether the CMD-equivalent
requirements apply to Reprotoxic 1A/1B substances are summarised in Table C3-5.

76 INRS http://www.inrs.fr/publications/outils/mixie.html

IRSST http://www.irsst.qc.ca/mixie/
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Table C3-5: Summary of national legislation relating to prevention and control measures
Substitution of Closed system

o Exposure
Rs whenever explicitly T o .
Member State workers required as merlmlsatlon % Of WOrKers i
. requirement for the EU-28
exposed or likely second RMM for Rs?
to be exposed? Rs? :

Austria Yes Yes Yes 2%
Belgium Yes Yes Yes 2%
Bulgaria No No No 1%
Croatia No No No 1%
Cyprus No No No 0.2%
Czech Republic Yes Yes Yes 3%
Denmark No No Yes 1%
Estonia No No No 0.3%
Finland Yes No No 1%
France Yes Yes Yes 11%
German Yes (except if

! Yes Yes below OEL) 18%
Greece No No No 2%
Hungary No No No 2%
Ireland No No No 1%
Italy No No No 10%
Latvia No No No 0.5%
Lithuania No No No 1%
Luxembourg No No No 0.2%
Malta No No No 0.1%
Netherlands No No No 4%
Poland No No No 7%
Portugal No No No 2%
Romania No Yes Yes 4%
Slovakia No No No 1%
Slovenia No No No 0.5%
Spain No No No 8%
Sweden Yes Yes Yes 2%
United Kingdom Where exposure No No 14%
Proportion of EU-28
workforce NOT YET covered
by CMD-equivalent 48% >9% 7% i
requirements
Proportion of EU-28
workforce ALREADY
covered by CMD-equivalent >2% 41% 43% i
requirements
Sources: % of workers in the EU-28 based on Eurostat (all NACE codes)

The table above shows that, with regard to substitution, closed systems, and exposure minimisation,
approximately one half of the EU-28 workforce exposed to Reprotoxic 1A/1B substances is not yet
covered by national requirements that are equivalent or more stringent than the CMD. Please note
that this conclusion does not take into account the possibility that some of these workers are already
covered due to simultaneous exposure to a C/M 1A/1B substance.
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Substitution

As discussed elsewhere in this report, the CMD implies that, unlike the CAD, substitution must be
considered in all cases where exposure takes place or is likely to take place, ‘independently’ of any
conclusion on the risk. This implies substitution would need to be considered for all Reprotoxic 1A/1B
substances, implemented where ‘technically possible’ and evidence of consideration produced, where
not ‘technically possible’.

If the CMD were extended to cover Reprotoxic 1A/1B substances, it is expected that some companies
would either carry out an additional assessment of the feasibility of substitution or provide additional
documentation to the authorities. In addition, it is expected that the need to compile such
documentation can improve the quality of the assessment process.”® Also, as estimated in the cost
section, this could result in some additional substitutions, although the proportion of companies that
would substitute at least one Reprotoxic 1A/1B substance is expected to be relatively low (estimated
in the cost section to be between 2% and 15% of the companies subject to the new requirement).

From this, it might be concluded that, as a liberal estimate, between 2-15% of companies with
exposure to Rs would substitute at least one reprotoxic substance if the CMD was extended to Rs, in
Member States where this was not already the case. It is expected that the ‘real’ number will most
likely be at the lower end of the range.

Referring back to Table C3-5, it is possible to estimate a proportion of workers that could benefit from
a more stringent substitution requirement. Table C3-6 summarises the number of workers that might
benefit, in terms of prevented exposure, from substitution of reprotoxic substances, as a result of
extension of the CMD to Reprotoxic 1A/1B substances.

Table C3-6: Estimate of number of workers benefiting from substitution of R 1A/1B substances

Reduction in the number of workers exposed
(number of workers no longer exposed)

Substitution 2-15%* of 48% = 1-7%
Note: *It is expected that the ‘real’ number will mostly likely be at the lower end of the range.

Requirement

It should be noted that a change in the legal requirements would not be the only benefit from the
inclusion of the reprotoxic substances in the CMD. This would also elevate the profile of Reprotoxic
1A/1B substances and result in companies paying more attention to them. An example of this is the
French substitution campaign for CMR substances” and the advice provided to companies on
substitution.®

Also, in France, the French national competence centre for industrial safety and environmental
protection (INERIS) has established a national helpdesk providing operational support for companies
interested in solutions to substitute bisphenols (BPA, BPS and BPF) in French and English. The website
provides information on various families of molecules that are alternatives to bisphenols or

78 For example, Germany: For CMR-substances detailed documentation including reasons for decision against

substitution is required and shall be provided to enforcement bodies on request. (Hazardous substances
ordinance §6(8)3, § 18(3). https://www.baua.de/EN/Service/Legislative-texts-and-technical-
rules/Rules/TRGS/TRGS-600.html
https://www.anses.fr/en/content/substitution-carcinogens-mutagens-and-reprotoxins-cmrs-role-anses
https://www.substitution-cmr.fr/index.php?id=18&no cache=1
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alternatives to materials that require bisphenols along with examples of substitution and experiences
in the supply chain.®!

The analysis presented above is based on the assumption that, under the CAD, substitution is
considered whenever risk is identified in a risk assessment. However, it is possible that, in some
instances, risk assessments may not have been carried out by companies or may not be sufficiently
comprehensive to identify the risks. An increased focus on substitution whenever workers are or are
likely to be exposed (and the associated documentation requirements) could be of benefit in such
circumstances.

The estimates presented above do not take into account the possibility of a regrettable substitution.
Although the wording of Articles 6(2) of the CAD and Article 4 in the CMD prohibits regrettable
substitution, it cannot be ruled out, for example in cases where there is less evidence to support the
same classification for the alternative substance. For example, traditionally one of the key sectors of
occupational exposure to Bisphenol A (BPA) has been the production® and use of thermal paper.
However, from 2 January 2020, BPA can no longer be used in thermal paper in the EU2. A market
survey carried out by ECHA (2018) suggests that EU paper manufacturers have started to substitute
BPA with BPS but the volume of BPS used remains relatively limited. According to ECHA (2018)%*:

The substitution of BPA by BPS is worrisome given that ECHA’s Risk Assessment Committee in
its opinion on BPA indicated that BPS “is suspected to have many of the same adverse health
effects as BPA.”

With regard to reprotoxic effects, it is of interest that BPS only has a self-classification as R2 which is
noted in its REACH registration dossier.®

It should also be noted that some companies go beyond their legal obligations, for example:

e a Croatian company noted that they consider substitution independently of risk assessment
during purchasing; and

e aDanish company noted that they are running a hazard-based substitution programme for all
CMR substances — if substitution is not possible, a risk assessment is carried out.

8 INERIS (n.d.): National Helpdesk — Bisphenols substitution. The French national competence centre for

industrial safety and environmental protection. Available at: https://substitution-
bp.ineris.fr/en/documents

About 30 % of thermal paper used in the EU is imported from China, India, Japan, Korea and the US,
suggesting that 70% is placed on the EU market by EU manufacturers. Source: https://echa.europa.eu/-
/bpa-being-replaced-by-bps-in-thermal-paper-echa-survey-finds. Thermal paper manufacturers in the EU
include ETPA (European Thermal Paper Association) members, and Ricoh Industrie SAS (France), Blumberg
GmbH & CoKG (Germany), Smith and McLaurin Ltd (UK). Source:
https://echa.europa.eu/documents/10162/22863068/bpa in thermal paper report en.pdf/0d93cd76-
345e-2ed4-698f-a3beaeabd755

Commission Regulation (EU) 2016/2235 concerning the restriction of bisphenol A in thermal paper will
enter into force on 2 January 2020.
https://echa.europa.eu/-/bpa-being-replaced-by-bps-in-thermal-paper-echa-survey-finds

85 https://echa.europa.eu/brief-profile/-/briefprofile/100.001.137
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Onthe other hand, an industry association responding to the consultation exercise for this study noted
that “different approaches should be considered, provided a practical threshold exists, provisions to
put in closed systems and substitution are not justified and disproportionate.”

Closed systems

As discussed previously, according to the provisions of the CMD, where substitution is not ‘technically
possible’, Article 5.2 requires that “the carcinogen or mutagen is, in so far as is technically possible,
manufactured and used in a closed system.”

The requirement for closed systems, is a measure that is not specifically referred to under the CAD.
Therefore, if the requirements of the CMD are extended to Reprotoxic 1A/1B substances, one might
expect closed systems to be introduced by additional companies, where substitution is not technically
possible and where closed systems are technically possible.

As noted in Table C2-7, as a liberal estimate, 4-14% of companies with exposure to Reprotoxic 1A/1B
substances in the Member States where this requirement is not yet in place would put in place at least
some closed systems if the CMD was extended to Reprotoxic 1A/1B substances. It is expected that
the ‘real’ number will most likely be at the lower end of the range.

Referring back to Table C3-5, it is possible to estimate a proportion of workers that could benefit from
more stringent rules with regard to the use of closed systems. Table C3-7 summarises the share of

workers that might benefit, in terms of prevented exposure, from increased use of closed systems.

Table C3-7: Estimate of the proportion of workers benefiting from closed systems

Reduction in the number of workers exposed
(number of workers no longer exposed)
Closed system 4-14%* of 55-58%** = 2—8%

Requirement

Notes: *It is expected that the ‘real’ number will most likely be at the lower end of the scale. **Adjusted to
account for the workers that would first benefit from substitution. The pre-adjustment proportion is 59%.

Although thereis no universally accepted definition of a closed system, it can be expected that it would
in principle eliminate all, or the vast majority, of exposure. Other measures would, however, have to
be used to minimise exposure during activities such maintenance, cleaning, servicing, quality control,
etc. This further supports the assertion that the real reduction in exposed workforce is most likely be
at the lower end of the range presented in the table above.

Exposure minimisation

As discussed previously, according to the provisions of the CMD, where substitution or
manufacture/use in a closed system is not ‘technically possible’, Article 5.3 requires that “the level of
exposure of workers is reduced to as low a level as is technically possible.”

Beyond the use of closed systems, the principle of minimising exposure to as low as technically
possible can be exploited through the use of various other collective measures, restricted access areas,
personal protection measures, etc.

As noted in the cost section, as a liberal estimate, between 10-30% of companies in the Member
States where this requirement is not yet in place would introduce additional measures if the CMD was
extended to Reprotoxic 1A/1B substances. It is expected that the ‘real’ number will most likely be at
the lower end of the range.
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In order to estimate the proportion of the worker population that might benefit from the minimisation
principle, following inclusion of Reprotoxic 1A/1B substances into the CMD, we follow a similar
method to that outlined for substitution and the introduction of closed systems. For further
information see Table C3-5 (% of workers already covered by the different requirements) and Table
C2-12 (exposure minimisation scenarios — companies introducing additional measures).

Table C3-8: Estimate of number of workers benefiting from exposure minimisation

Reduction in the number of
Requirement workers exposed (number of

workers no longer exposed)
Exposure minimisation 0% 10-30%* of 46-54%** = 5-15%
Note: * It is expected that the ‘real’ number will most likely be at the lower end of the scale. ** Adjusted to
account for the workers that would first benefit from substitution or a closed system. The pre-adjustment
proportion is 57%.

Reduction in exposure levels
(no. of workers benefitting)

In practice, it is expected that the gains from exposure minimisation would be limited since most
companies are already minimising risk and, once the threshold has been reached, further exposure
minimisation does not provide any further reduction in reproductive ill health. In addition, as noted
in the cost section, the companies that would have to reconsider whether further minimisation is
possible are likely to be those that have already minimised to a level where there is no risk or only
slight risk, and for which there is only very limited scope to accrue substantial benefits.

On the other hand, exposure minimisation can mitigate the consequences of uncertainties
surrounding estimations of threshold value. The situation in Denmark is worth noting in the context
of the minimisation principle. In Denmark, the legislation requires companies to reduce exposure to
all hazardous chemicals to a level that is as low as technically feasible. Their legislation states that
“unnecessary exposure to substances and materials shall be avoided.”® It is, therefore, important to
Danish trade unions, to maintain this principle as, in the case of threshold substances in particular, it
goes further than an extension of the CMD requirements might.

Occupational Exposure Limit Values
CAD IOELVs become CMD BOELV's

Although not a direct legal consequence of the inclusion of Reprotoxic 1A/1B substances into the CMD,
this study considers the impacts of the 11 CAD IOELVs for reprotoxic substances becoming BOELVs
under the CMD. These are taken as indicative of the impacts that would be experienced if future
OELVs for reprotoxic substances were set as binding limits under the CMD. It can also be argued that,
with regard to adopting further OELVs in the future, it the decision process for adopting an IOELV
under the CAD is less consuming than for a BOELV under the CMD.

Consultation for this study suggests that 25 of the 28 EU Member States have transposed the 11 CAD
IOELVs for substances that are Reprotoxic 1A/1B as binding. The exceptions are Finland, France, Italy,
Lithuania, and Portugal. Furthermore, consultation revealed that voluntary initiatives, such as the
Responsible Care initiative (Chemical Industries Association) require companies to go beyond
compliance with OSH regulation and cover companies throughout the EU, including those that have

8 http://engelsk.arbejdstilsynet.dk/en/regulations/executive-orders/292-arb-med-stoffer-og-materialer
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not already transposed IOELVs as binding. In addition, there is a binding OEL and BLV for lead under
the CAD.

Therefore, any benefits arising from existing I0ELVs for Reprotoxic 1A/1B substances becoming
BOELVs would be minimal as the majority of companies are already treating them as such, due to
national legislation and voluntary initiatives.

Table C3-9: Policy Options and CAD IOELVs becoming CMD BOELVs

05:R
04:R 1A/1B in
01-: 01: O R. 03+: 1A/1B in CMD,
. EI T 02:R 1A/1B in .
Baseline ] . . Joint CMD, merge
(including ~ 1A/1Bin CMD -
(no OSH cMD o declarati merge CAD and
guidance) TER) onf) on CAD and CMD,
e CMD modernis
ation

Component

CAD IOELVs becoming CMD
BOELVs

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++
significant benefits, ++ some benefits, + limited benefits, 0 no change

Additional BOELVs under the CMD

Under Option 3+, the establishment of BOELVs for all Reprotoxic 1A/1B substances (including those
that currently do not have a limit value) would result in significant changes and a large number of
workers being subject to new limits. Under Option 3+, in order to qualify for a derogation from the
exposure minimisation requirement, the BOELV would have to be set at the level of the threshold and
its observance would have to be confirmed by exposure measurements. It is therefore expected that
this Option would have a significant positive effect in terms of lowering exposure by providing
companies with a specific binding limit value rather than just a general obligation to lower exposure
to levels that are as low as technically feasible.

An impact assessment would be required for each substance to determine whether a health-based or
risk-based BOELV is appropriate. In the absence of these impact assessments, it is presently not
possible to estimate the proportion of substances for which a health-based limit would be set (as
opposed to substances for which a higher, risk-based, BOELV would be introduced based on socio-
economic considerations). However, it is reasonable to expect that health-based BOELVs would be
introduced for a number of substances, with the resulting exposure reductions being greater than
those than can be achieved on the basis of a general exposure minimisation requirement. Although
the general trend towards more BOELVs suggests that additional BOELVs for Reprotoxic 1A/1B non-
C/M 1A/1B substances would be adopted under all the Options (but less so under Option 3), the
central role of BOELVs under Option 3+ in terms of derogating from the exposure minimisation
requirement means that their introduction is likely to be brought forward and any corresponding
benefits are likely to be accrued sooner, and, thus be greater.
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Table C3-10: Policy Options and additional OELVs for R 1A/1B substances

LH HL
01: 03:R o 08

01-: n q 03+: 1A/1Bin 1A/1Bin
2: R 1A/1B
Baseline O /1B in Joint CcMD, CMD,

(including 1A/1Bin €D declarati merge merge
OSH CMD (derogati 8 ge,

Baseline
(no
guidance) on CAD and modernis

Component

guidance) ons)

CMD e
Additional OELVs for R 1A/1B
substances

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++
significant benefits, ++ some benefits, + limited benefits, 0 no change

++ ++ ++ ++ +++ ++ ++

Summary: the impact of CMD prevention and exposure minimisation measures

The health benefits that would be achieved as a result of prevented or reduced exposure are
summarised below for the components assessed in this section: substitution, closed systems,
exposure minimisation, and additional BOELVs under Option 3+. The following estimates are
presented:

e For substitution and closed systems, the reduction in the annual incidence of reproductive ill
health has been estimated on the basis of the reductions in exposed workforce estimated in
the preceding subsections. By way of simplification, substitution and closed systems are
expected to prevent all cases of reproductive ill health for the relevant workforce.

e For exposure minimisation, the number of workers that are currently exposed to reprotoxins
at levels which might be regarded as significant is taken as the basis for the estimate of the
workforce that would accrue benefits from further exposure minimisation. Although a greater
number of workers overall would see reduced exposure under this Option, it is unlikely that
they are exposed at levels above the thresholds for reprotoxic effects and thus are not
expected to benefit for the purposes of the estimation of reduction in reproductive ill health.

e For additional BOELVs, it has not been possible to derive quantitative estimates and a
gualitative assessment is provided.

Table C3-11: Estimate of number of workers benefiting from substitution of Rs, closed systems and
exposure minimisation
Reduction in the number of cases
Requirement of reproductive ill health (%
workers no longer exposed)*

Reduction in exposure levels (%
workers benefitting)

Substitution 1-7% -
Closed system 2-8% -
Exposure minimisation - 5-15%
Total 3-15% 5-15%**

Notes:

*Numbers of workers no longer exposed’ column assumes that workers are only exposed to one reprotoxic
substance.

** This corresponds to 3,450-10,350 workers. As noted in Report 1, when taking no account of collective
measures, around 8,000 women (from the range 2,000 to 30,000) and 61,000 men (from the range 25,000
to 152,000) may be exposed to reprotoxins at levels which might be regarded as significant. This suggests
that around 69,000 workers (range: 27,000 to 182,000) may be exposed to reprotoxins at significant levels.
It is important to restate that these estimates are based on uncertain data (with significant portions of the
data missing) and, as such, are based on taking the geometric mean of the ‘best’ and ‘worst’ cases. To put
these figures into context, 8,000 women represent less than 0.01% of the female EU workforce while 61,000
men represents around 0.04% of the male EU workforce.
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Assuming that between 3—-15% of exposed workers would benefit from avoided exposure as a result
of substitution and closed systems, the reduction in ill health and its monetary value is estimated
below, based on the assumption that the burden of ill health would be reduced by 3-15%. The
reduction achieved as a result of exposure minimisation is uncertain (the extent to which it would be
technically feasible to reduce exposure is unclear) but the reduction in the exposed workforce is taken
as a proxy and a further 15% reduction in ill health is estimated in the table below (max. 15% for
substitution and closed systems and max. 15% for exposure minimisation, resulting in a theoretical
total reduction of 30%).

Table C3-12: Reduction in the annual number of cases linked to substitution and closed systems (3 and
15% reduction) and theoretical estimate for substitution, closed systems, and exposure minimisation
(30%)

3% 15% 30%**
Substances 3% reduction* 15% reduction* 30%** reduction
reduction®* = Monetary = reduction®*  Monetary reduction Monetary
(Bottom-Up/Top-
Annual value (€ Annual value (€ Annual value (€
Down approach) e e .
cases million per cases million per cases million per
annum) annum) annum)
BU: All ‘R 1A/1B
but not /M 0.8-6 0.02-0.09 4-31 0.08-0.4 8-62 0.16-0.8
1A/1B’ repro
effects only
TD: All reprotoxic
substances (repro 1.4-38 1-3 7-191 6-16 14-382 12-31
effects only)

Notes:
*Substitution and closed systems (3-15%)
**Substitution, closed systems and exposure minimisation (up to 30%)

Record keeping

Under Options 2, 4, and 5, some records would have to be kept for a minimum of 40 years. Under
Option 3, this would depend on whether the derogation for the specific substance has been revoked.

The requirements to keep records relating to health and surveillance data for workers exposed to
Reprotoxic 1A/1B substances varies between Member States, depending, in part, on whether the CMD
has been extended to cover Reprotoxic 1A/1B substances. Analysis of the Member State
requirements on record keeping shows that 23 Member States, which between them cover 68%
workers exposed to Reprotoxic 1A/1B substances, do not have a 40-year record keeping requirement
in place (see Table C3-5).

The feedback from consultation suggests that the majority of stakeholders do not support extending
record-keeping requirements for Reprotoxic 1A/1B substances to 40 years, as they do not perceive a
benefit from doing so. This included representatives from trade unions, industry associations, OSH
experts and companies. Some companies expressed concern regarding the costs that might be
involved in implementing and maintaining such an extension. This is addressed in the section on costs.

With regard to the potential benefits, despite a lack of agreement from stakeholders, there are some
that are worth considering. The purpose of long-term record-keeping is to allow links to be made
between exposure and any health effects. The requirement, in the CMD, to keep health records in a
suitable form for at least 40 years from the date of last entry, reflects the fact that there is often a
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long period between exposure and onset of ill health.®” Due to the long-term and even inter-

generational effects that

are possible in

some cases

exposure of two

reprotoxic

Reprotoxic 1A/1B substances, applying the same requirements is justifiable.

Potential long-term and intergenerational effects of R 1A/1B substances

The table below summarises the potential long-term and/or inter-generational effects that might
relate to the outcomes that have been observed in this report.

Table C3-13: Potential long-term and inter-generational effects relating to outcomes measured in the

report

Reproductive / developmental
effect

Reproductive effects

Potential long-term effects

Potential inter-generational
effects

Spontaneous abortion N/A N/A
Still birth N/A N/A
The off-spring of parents who
. . had problems conceiving, may
Impaired fertility —male N/A be at higher risk of fertility
problems themselves
The off-spring of parents who
Impaired fertility — female N/A had problems conceiving, may

be at higher risk of fertility
problems themselves

Pre-eclampsia

As the usual treatment for pre-
eclampsia is delivery of the baby,
off-spring are often pre-term and

of low birth weight. These can

have long-term consequences
(see below).

Developmental effects

Low birth-weight

Low birth-weight, particularly very
low birth weight, is associated
with several long-term
complications, including
behavioural, respiratory,
neurological, intestinal and vision
problems, as well as hearing loss
and a greater susceptibility to
infections?

Women who were born with low
birth weight or small for
gestational age, are at increased
risk of infertility®

Impaired cognitive development

Impaired cognitive development
is not apparent until the child
starts to develop and achieve

certain developmental mile
stones. The consequences may
only be fully apparent during
teenage years or later, when they
mature to adulthood.

Unknown

87 HSE (2019). Record keeping. Retrieved from Health and Safety Executive: http://www.hse.gov.uk/health-
surveillance/record-keeping/index.htm
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Table C3-13: Potential long-term and inter-generational effects relating to outcomes measured in the

report

Potential inter-generational
effects

Reproductive / developmental
effect

Potential long-term effects

More subtle skeletal
Skeletal effects / abnormalities of | abnormalities may only come to

k
the limbs light later in life, as the child Unknown
develops.
Variable effects on vision, some of
: i
Microphthalmia which may be degenerative, Unknown

causing more serious visual
impairment later in life.

Sources:
a: https://www.marchofdimes.org/complications/long-term-health-effects-of-premature-birth.aspx
b: https://bmjopen.bmj.com/content/4/3/e004197.short?g=w _open current tab

Testicular dysgenesis syndrome

A good example for the potential of inter-generational consequences of exposure to environmental
or industrial chemicals, is testicular dysgenesis syndrome (TDS). This is a hypothesis that proposes
that common reproductive disorders of new-born and adult human males may have a common foetal
origin. These disorders include poor semen quality, testis cancer, undescended testicles
(cryptorchidism) and hypospadias. It is theorised that TDS may be increasingly common due to
environmental influences, resulting in disruption of embryonal programming and gonadal
development during foetal life (Skakkebaek, et al, 2001).88 Thus off-spring may present at birth with a
developmental effect, such as cryptorchidism, which can be corrected, but then go on to experience
problems with fertility or develop testicular cancer, much later in life. Furthermore, there is evidence
that environmental/chemical exposure may act either directly or via epigenetic mechanisms.
Epigenetic mechanisms involve the alterations that effect gene expression, rather than alterations to
the DNA sequences, and its effects may impact several generations post-exposure .89

Benefits of long-term record keeping

Fertility and foetal development are physiologically highly complex and the causes of infertility and
birth defects is an area of much research and great uncertainty. Given that the science in this area is
constantly evolving and that there is evidence, though uncertain, that there may be long-term and
even inter-generational effects, it is possible to envisage some benefits from a more rigorous system
of long-term record keeping, for at least 40 years.

In the same way that such records are used for carcinogens and mutagens, long-term records could
allow links to be made between exposure and health-effects that occur a long time after. In a similar
way, this information could prove useful to employees or companies in cases of litigation. In addition,
given that our understanding of the science behind these effects is changing and growing, it is possible
that the way we regulate these substances may also evolve. Long-term data could assist the
Commission and national authorities in setting limit values and working practices in the most
appropriate way.

8 Skakkebaek NE et al. Hum Reprod 2001; 16: 972-8.
8 Skakkebaek NE et al. Physiol Rev 2016; 96: 55-97.
% Das L et al. Frontiers in Bioscience 2017; 9: 509-35.
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Table C3-14: Policy Options and information benefits from the 40 year record keeping requirement

O5:R
o1: 03:R 04:R 1A/1Bin

01-: . . q 03+: 1A/1B in CMD,
Baseline 02:R 1A/1B in Joint cMD, merge

(including ~ 1A/1Bin CMD -
OSH cMD i declarati merge CAD and

Baseline
(no
guidance) on CAD and CMD,

Component

guidance) ons) CcMD modernis

ation

Information benefits of the 40 year
record keeping requirement

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++
significant benefits, ++ some benefits, + limited benefits, 0 no change

Add-on elements under Option 5
Health surveillance/BLVs

Air monitoring can only provide values in terms of external exposure to chemicals at the workplace
and then only via the inhalation pathway. This may not account for all forms of exposure, with
different processes potentially involving dermal and even oral exposure, depending on their nature
and general hygiene practices. The benefits of introduction of a greater number of BLVs for different
substances and the use of biomonitoring, may include:

e reflection of exposure from all routes;

e ability to monitor repeated and cumulative exposures over time;

e accounting for individual variations in toxicokinetics as well as other physicochemical and
biological factors of workers, and their influence on the amount of chemicals absorbed for a
given atmospheric concentration by different workers;

e accounting for storage of the chemical in the body and the possibility that its levels in blood
can take a long time to decline;

e accounting for any personal protective equipment worn by workers during the handling of
chemicals; and

e accounting for exposures in different work tasks across the working environment’s entire
working day/week.

Introduction of health surveillance/BLVs had the potential to reduce ill-health amongst workers, by
taking into account other routes of exposure, besides inhalation; dermal and oral exposure, for
example.

Sensitisers

As discussed in Report 1, the default position for sensitisers is that thresholds for adverse effects
(induction of sensitisation) exist. Health-based reference values, based on the threshold assumption,
can likely be determined for skin sensitisers (despite some methodological difficulties). However, for
respiratory sensitisers, thresholds are difficult to determine with currently available models and
methods.

ECHA presented a discussion paper for a case-by-case assessment of SVHC properties of sensitisers.
In this discussion paper, properties of skin and respiratory sensitisers were compared with the
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properties of CMR substances, to develop a rationale for responding to the criteria in Art 57 (f). Among
these properties also the following question was raised:

e “Is derivation of a ‘safe concentration’ possible?”
This question was answered with no for C and M properties, yes for reproductive toxicants.
For both respiratory and skin sensitisers the response to this question was:
“NO -

e Difficult to establish the threshold dose for induction and elicitation
e Derivation of safe concentration is not routinely possible”

This suggests that, despite the existence of thresholds, a non-threshold approach may be more
practical in terms of controlling exposure, especially considering that there are around 300-400
sensitisers. Consequently, there could be some benefits in terms of reduced ill health from the
extension of the non-threshold approach to sensitisers.

However, it is not clear how extensive these benefits could be. Many companies are concerned about
some individuals who are highly sensitive and also about the accuracy (or not) of current testing
methodologies. This leads to a tendency to treat everybody as sensitive, and companies often prefer
to do everything to minimise respiratory exposure rather than simply achieve the threshold. As a
result, PPE is the preferred method of preventing skin sensitisation® to ensure that the most sensitive
individuals are protected. Therefore, exposure minimisation is already practiced®®. In conclusion,
although for practical reasons, a non-threshold may be a useful approach for respiratory sensitisers,
the magnitude of the benefits may be lesser than could be expected when the extent of occupational
exposure to sensitisers is considered.

Table C3-15: Policy Options and the add-on elements (BLVs, sensitisers)
05:R
o1 o3 R 04:R 1A/1B in

01-: . . q 03+: 1A/1B in CMD,
EITE 02:R 1A/1B in Joint cMD, merge

(Im(:;::mg 1Ac/,$|im (d::\c,:mati declarati merge CAD and
uidance) onf) on CAD and CMD,
: CMD modernis
ation
Add on-elements (BLVs, sensitisers) 0 0 0 0 0 0 ot

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++
significant benefits, ++ some benefits, + limited benefits, 0 no change

Baseline
(no
guidance)

Component

Threshold/non-threshold approach

As noted elsewhere in this report, the majority scientific opinion is that thresholds do exist for nearly
all reprotoxins.

9 Basketter, D., 2008. Skin sensitization: strategies for the assessment and management of risk. Brit J. Derm.

159(2), 267-273
There may be great differences in degree of PPE and protectiveness between (very) small and large
industry entities due to the in-house IH capabilities.
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The Policy Options considered in this study determine whether a chemical should be treated as a
threshold or non-threshold substance (for reprotoxic effects) in two different ways:

e Hazard classification approach: designation of all substances belonging to a hazard
classification as T or NT, e.g. all Reprotoxic 1A/1B substances are treated as either having or
not having a threshold for effects; and

e Individual substance approach: differentiation between the T and NT status of individual
substances, e.g. some Reprotoxic 1A/1B substances have a threshold whilst others do not.

The hazard classification (block) approach is the default approach in EU OSH legislation. On the other
hand, Germany, for example, makes a distinction between threshold and non-threshold substances.
For threshold substances, health-based occupational exposure limit values (AGWSs) are derived — this
enables an exemption from the exposure minimisation requirement where exposure has been
reduced to a level below the threshold.

Under Options 1,2,4, and 5, Reprotoxic 1A/1B substances are treated as a block (hazard classification
approach) and are all subject to the same controls, designed for either T or NT substances. Options 3
and 3+ make it possible to differentiate between T/NT Modes of Action of individual substances, and
tailor the approach to ‘risk minimisation’ or ‘exposure minimisation’. Under Option 3, all Reprotoxic
1A/1B non-C/M 1A/1B substances would be derogated from the NT approach, and specific substances
could be brought back into the scope of the NT approach if it can be proven that they act through a
non-threshold MoA. Under Option 3+, the default approach would be to treat Reprotoxic 1A/1B
substances as non-threshold substances and exposure minimisation would apply, unless a health-
based BOELV is established and adhered to.

For the 30 substances (12 substances or substance groups) considered in detail in this study, most
exposure is already below the thresholds for reproductive effects and no additional benefits can be
accrued from the extension of the NT approach (exposure minimisation) to these substances. For
those substances for which cases of reproductive ill health have been estimated, these could be
reduced to zero by reducing exposure to the threshold. No further gains with regard to reproductive
effects can be expected from subsequent reductions in exposure. However, the non-threshold
approach would be appropriate in cases where the reprotoxic substance also causes other, non-
threshold, effects or where the threshold for reproductive effects is at the level of background
exposure.

A large number of stakeholders responding to the consultation exercise for this study stated that the
‘individual substance approach’ should also apply to carcinogenic and mutagenic substances. This
would bring the system in line with the current scientific knowledge and OEL derivation process.

Currently a hazard-classification approach is taken to the designation of substances as threshold/non-
threshold, and this would continue to apply under Options 1,2,4 and 5. An individual substance
approach to differentiating between threshold and non-threshold status (Options 3 and 3+) would not
provide further benefits in terms of reduced reproductive ill health. The non-threshold approach
would be appropriate in cases where the reprotoxic substance also causes other, non-threshold,
effects or where the threshold for reproductive effects is at the level of background exposure. This
suggests that an individual substance approach is preferable to the block approach. Due to the
uncertainty and emerging science behind this, it is not possible to quantify such a benefit, in terms of
reduced ill health.
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Table C3-16: Policy Options and the individual substance approach to T vs NT

O5:R
04:R 1A/1Bin
O1: 03:R -
Ot Baseline 02:R 1A/1B in ohat LA CMD,
Baseline ] - s Joint CMD, merge
Component (no (mclu:mg 1A/“::II:)|n dCMD . declarati merge CAD and
guidance) gu:;:nce) < ( (:)r:;g)atl on CAD and CMD,
CMD modernis
ation
Positive
impact
(Significa
Individual substance approach T vs NT — 0 0 Negative - nt Negative Negative
efficiency/fairness impact positive impact impact
impact if
extended
to C/M)
Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++
significant benefits, ++ some benefits, + limited benefits, 0 no change.

C3.2.2 Benefits to companies

The potential benefits to companies were summarised in Table C3-1, and will be expanded on here,
taking into account the analysis of the Policy Option components.

Reduced absenteeism

As well as the potential benefits to workers of reduced ill-health, a reduction in exposure may benefit
companies in terms of reduced absenteeism. This impact has been taken into account when
calculating productivity costs (see the analysis of the baseline) and includes costs to the worker and
their families, companies and public sector. A qualitative discussion of impacts in terms of
absenteeism specifically, is listed below.

If we consider each of the potential outcomes, as estimated in the baseline for the identified
reprotoxic substances, the potential for absenteeism, as a result, is summarised in the following table.

Table C3-17: Absenteeism relating to potential outcomes of the identified reprotoxic substances

Reproductive /
developmental effect

Potential effects on absenteeism Estimated impact

Reproductive effects

Spontaneous abortion is likely to

Spontaneous abortion involve a short amount of time of Estimate: 1-3 days
work
Still birth has profound effects on
Still birth? productivity, with 10% of Avg. 26% of normal work after 30 days

bereaved parents remaining off | Avg. 63% of normal work after 6 months
work for 6 months

Avg. 15.6 days (assuming 8 hr work day)

Couples pursuing fertility over 18-month period per couple®
Impaired fertility — | treatment usually dedicate large Time spent did not vary significantly
female/female amounts of time to attaining whether it was male or female factor
their goal. infertility. No indication of how much of

this was during work hours or outside.
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Table C3-17: Absenteeism relating to potential outcomes of the identified reprotoxic substances

Reproductive /

Potential effi n absenteeism Estimated impact
developmental effect OtEntialeiiects o P

Absenteeism as a result of pre-
eclampsia would largely be
covered by maternity leave,

Pre-eclampsia although early delivery may

result in some productivity loss if

any planned cover is not yet in
place.

Avg. days of absence (management by
induction): 2.8 hrs
Avg. days of absence (expectant
management): 1.7 hrs®

Developmental effects

Absenteeism as a result of low
birth-weight/prematurity would
largely be covered by maternity

leave, although early delivery
may result in some productivity
loss if any planned cover is not
Low birth-weight yet in place.

Very low birth weight may result
in serious on-going consequences
for the off-spring that could
impact on the parent’s ability to
work, beyond the period of
maternity cover
In this study we eamined a 2-
Impaired cognitive | point decrease in IQ. It is highly
development unlikely that this would have an
impact on absenteeism
Absenteeism as a result of
skeletal abnormalities would be
covered by maternity leave.

Serious on-going consequences
for the off-spring could impact on 0

the parent’s ability to work,
beyond the period of maternity
cover, but this is negligible and
extremely difficult to quantify.

Absenteeism as a result of
skeletal abnormalities would be

covered by maternity leave.

Serious on-going consequences
Microphthalmia for the off-spring could impact on 0

the parent’s ability to work,
beyond the period of maternity
cover, but this is negligible and
extremely difficult to quantify.
Sources: “Heazell A, et al. (2016) Lancet, 387; pp. 604—16; "Wu A, et al. (2013) Fertil Steril, 99; pp. 2025-30.
“Cavallo M et al. (2015) Ital J Pediatr, 41; 59; “Vijgen S et al. (2010) BJOG, 117; 1577-85.

VLBW. Productivity loss over 18 months,
based on working days lost valued
according to earnings: €9,730 additional
compared to full term infants®

None

Skeletal effects /
abnormalities of the limbs

As illustrated in Table C3-17, a degree of absenteeism can be identified for reproductive effects.
Studies have, for example, attempted to quantify the number of days spent pursuing the goal of having
a child for an infertile couple. On average, this is estimated as 15.6 days. One can also expect a
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spontaneous abortion to result in a short amount of time (1-3 days) absent from work. Still birth,
which has profound and long-term effects on mental well-being is likely to result in some long-term
absence from work, as a result of grief. Indeed, evidence suggests that 10% of bereaved parents
remain off work for 6 months, and that, on average, individuals retain 63% of normal work capacity
after 6 months. This is difficult to quantify in terms of impact to the employer, however, as maternity
leave was already expected and the legislation in EU countries varies widely with regard to maternity
leave policies relating to stillbirth:

Searches of the International Labour Organization database show that only 12 of 170 countries with
maternity benefit policies also have specific provisions for stillbirth:

e Anaverage of 11 days leave for mothers (range 28-84 days)
e Anaverage of 1 days leave for fathers (range 1-5 days).

Policies relating to stillbirth or miscarriage were identified in 3 European countries. Governments
would be expected to incur costs in these countries, where they extend maternity rights to the parents
of a stillborn child.

In terms of developmental effects, the impact of absenteeism to the employer is likely to be negligible,
as EU countries have significant parental leave policies. For example, the average amount of time
missed for work due to pre-eclampsia is very low because the study from which these figures were
drawn was based in the Netherlands, where women are permitted maternal leave for 3 months after
childbirth, therefore productivity loss did not include this first 3 months and only included the 9
months after maternal leave. It can be assumed that this would be the case for most European
countries, indeed, most have longer periods of paternal leave, so absenteeism as a result of pre-
eclampsia, would be negligible. There may however, be some impacts to the company on
productivity, given that mothers with pre-eclampsia often deliver early, so any planned cover may not
yet be in place. In this case, you might assume a friction cost. This would be very low overall, however,
as (1) the time period of lack of cover is likely to very short, (2) the number of pregnant women working
in an environment where there is risk of exposure, will be very low, if not zero, given that there are
few women of child-bearing age working in these environments, and of those, if they become
pregnant, they are likely, due to legislation and company policy, to be moved to other jobs.

Figure C3-1 illustrates the complex distribution of productivity losses between workers and their
families and the public sector. This study was conducted in Italy and should, therefore be interpreted
in the specific context of Italian society, where female participation to the labour market is low
compared with the rest of Europe. It does, however, illustrate the complex nature of who bears the
cost of lost productivity and the difficulties of defining this across several countries, each with their
parental leave policies and social security systems.

Productivity loss as a whole, without allocating specifically to workers, companies or the public sector)
has, however, been taken into account in our calculations of cost under the assessment of the
baseline. These are accounted for in terms of DALYs and ‘productivity loss’.
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Figure C3-1: Productivity losses (€) from birth up to 18 months after discharge of very low birth weight
(VLBW) infant
Source: Cavallo M et al. (2015) Ital J Pediatr, 41; pp. 59.

Avoided compensation

As indicated in the previous section, and section C3.2.3, compensation systems are different in every
member state, therefore the impact of avoided compensation is difficult to attribute to a particular
stake-holder (public sector or companies). Even in members states where private insurance
companies act in the occupational field, there is always a public compensation system, as part of the
social security system, covering at least part of the cost. The picture of who pays what is therefore a
complex one and we have therefore not attempted to divide these by stake-holder, in terms of the
benefits of reduced ill-health.

C3.2.3 Benefits to the public sector

The potential benefits to the public sector were summarised in Table C3-1, and will be expanded on
here, taking into account the analysis of the Policy Option components.

Reduced health-care and social security expenditure

A reduction in exposure to Reprotoxic 1A/1B substances is likely to reduce spending by the public
sector on health care and/or social security. These direct costs, as a result of health outcomes,
including developmental and reproductive effects have been sourced from NHS reference costs®® or
the literature. NHS reference costs give an average unit cost to the NHS of providing defined services

9 NHS. (2018) https://improvement.nhs.uk/resources/reference-costs/.
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to NHS providers in a given financial year. They are a good indication of the cost of providing services
for a specific health outcome. Where such information is available in other European populations in
the literature, these have been used. Direct costs of each relevant developmental or reproductive
effect used to estimate overall costs are summarised below.

Table C3-18: Direct costs relating to outcomes measured in the report

Reproductive / developmental effect

Direct cost

Proportion

Region

Reference

Reproductive effects

Spontaneous abortion —  without o NHS reference costs
intervention €693 97.1% England 2016/17
Spontaneous  abortion - with 0 NHS reference costs
intervention €2,105 2.9% England 2016/17
Still  birth, including  costs  of England/ Heazzell et al. (2016)
investigations into cause of death €2,223 100% Wales Lancet
Still birth — additional cost of care in €1978 100% England/ Heazzell et al. (2016)
subsequent pregnancies ! Wales Lancet
Impaired fertility — cost, per treated Christiansen et al.
couple, of  medically  assisted | oo oo, 100% Denmark | (2014) Acta Obs Gyn
reproductive treatment (irrespective out scand
outcome)
Pre-eclampsia — mean costs per woman.
This figure includes direct medical costs, .
indirect costs to patient (travel and €7,908 100% Netherlands ?/leogf(;; BJS(')\Q;C et al.
informal care), and productivity loss (not
broken down in the reference)
Developmental effects
Low birth-weight: normal to low - NHS reference costs
paediatric faltering growth with CC score €1,112 100% England
0 2016/17
Low birth-weight: low to very low —
paediatric faltering growth with CC score €1,438 100% England NHS reference costs
1 2016/17
Low birth-weight: very low to extremely
low — cost of very low birth weight babies Cavallo et al. (2015)
for first 18 mont»;s of life (inclugdes direct €30,230 100% Italy Italian J Paeiatr
and indirect costs)
Direct costs were difficult to quantify
Impaired cognitive development €0 - for a 21Q point decrease, so estimates
for DALY loss were used alone.
Skeletal effects / abnormalities of the Systematic
limbs — total life-time costs for patients review: Yi Y et al. (2011) Eur J
with spina bifida (including direct and €528,425 100% European | Paediatr
indirect costs and increased morbidity) perspective
Costs were difficult to quantify and
Microphthalmia €0 - with so few cases, considered

unnecessary

While the table above outlines mainly direct costs, depending on the source of information, it was not
always possible to separate direct and indirect costs. For example, for very low birth weight babies
and for pre-eclampsia, two thorough economic analyses had been conducted (Vijgen et al. 2010 and
Cavallo et al. 2015, respectively). These used a bottom-up approach to calculating the indirect and
direct costs of each outcome, but did not give detailed breakdowns of how these were distributed in
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the final results. For our purposes, however, this is not required, as it is the overall cost to society that
is required for our calculations.

As well as the difficulties of separating direct and indirect costs, given the sources of evidence, it is
also difficult to attribute direct costs specifically to the public sector in terms of reduced expenditure
on health and social care. This is because European nations fund their health services in different ways.
Some countries, such as the UK, France, Italy, Norway, Spain and Sweden run government owned
universal healthcare systems of some variety, others, including Germany, have a privatised but
regulated system and the Netherlands has a more fully privatised system. This means that the burden
of direct costs may vary from one nation to another. In some cases, private insurance companies bare
the cost, where as in other the individual or public sector may bear some or all the cost.

For these reasons, separate analysis of just the reductions in healthcare and social security
expenditure is not helpful, and these costs have been combined with indirect costs and DALY
valuations to calculate the benefits of reduced ill-health overall.

Therefore, the degree to which exposure to Reprotoxic 1A/1B substances impacts on health-care and
social security expenditure is already accounted for in calculations of the impact of reduced ill-health

C3.3 Other benefits

C3.3.1 Administrative simplification
There are several aspects of the Policy Options have a potential for administrative simplification.

e Inclusion of Reprotoxic 1A/1B substances into the scope of the CMD would simplify
compliance for companies that have operations across several Member States, some of
which may have included Reprotoxic 1A/1B substances into the scope of the CMD whilst
other have not.

e Merger of the two directives would simplify compliance for companies that handle both
Reprotoxic 1A/1B and C/M 1A/1B substances.

Companies

01 baseline: This Option does not have any impacts for administrative simplification. Consultation
responses indicate that there is currently demand for guidance, for example, on the application of
best available technologies to decrease the aerodispersion of lead. However, this might mean more
consistent application of the CMD and CAD across MS rather than administrative simplification as
such.

Options 2, 3, 3+, 4 and 5: For Options 2, 3 and 3+, there is expected to be minimal administrative
simplification, since those working with lead will need to consider both the CAD and CMD
requirements. Under Options 4 and 5, the CAD and CMD are put together, thus there is some
simplification in the sense that two directives become one. Under Option 4, the various requirements
remain in parallel, but under Option 5, terminology is modernised and put in line with that of REACH.
Option 5 therefore could have some benefits, since it is assumed to result in a more coherent directive
than Option 4, and also provides for some consistency with REACH. As a regulation, REACH is expected
to be more implemented consistently across MS, whereas the CAD and CMD directives have to be
transposed into national legislation, allowing a degree of flexibility. Aligning terms with REACH could
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result in Option 5 providing for more consistency of interpretation across MS, therefore benefiting
companies with plants/operations in more than one MS. Options 4 and 5 could also benefit companies
that deal with substances that are already covered by the CMD since they would be familiar with the
requirements. Administrative simplification could therefore be a benefit of Option 5, and to some
extent, Option 4.

For the purposes of this Impact Assessment, it is assumed that combining the two pieces of legislation
in one document would result in those Member States where the CAD and CMD have been transposed
through two or more pieces of legislation combining their legislation into a single law. However, it is
recognised that this would not be a direct legal consequence of a merger of the two directives — as
long as the legal requirements in them do not change, Member States may feel no need to amend
their national legislation (in fact, it is possible that a merger of the two directives may not result in
Member States changing their national legislation at all). This suggests that those Member States that
have not extended the CMD to reprotoxins and would thus have to change their national legislation
under Options 4 and 5 are the ones that are most likely to also use the opportunity to introduce one
piece of legislation.

23 Member States have the CAD and CMD requirements in more than one piece of legislation, 20 of
which currently do not have one set of rules covering C/M and R substances. These Member States
cover 37% of all the workers exposed to reprotoxins in the EU.

Table C3-19: Simplification benefits of merging the CAD and CMD (round 2 questionnaire responses)
MEMBER STATE AUTHORITIES OR

o COMPANIES STATUTORY BODIES

% of respondents that answered |
Response . . % of respondents that answered

this question (number of : .
this question (number of
respondents)
respondents)

Significant positive impact 10% (1) 5% (1)
Moderate positive impact 20% (3) 30% (5)
No change 10% (2) 20% (4)
Moderate negative impact 10% (2) 20% (4)
Significant negative impact 30% (5) 5% (1)
Do not know 10% (2) 20% (4)
No answer N/A (0) N/A (2)
Notes:

Question: Do you expect any potential impacts from this Option with regard to simplification from having one
instead of two pieces of legislation?

Total number of responses: 15 companies, 19 Member State authorities or statutory bodies

Totals may not add up due to rounding.

Source: Questionnaire responses.

Stakeholders responding to the consultation exercise for this study have identified the following
advantages of a single directive for CMR:

e a single CMR directive would bring legal coherence and better alignment of chemical
legislation at the EU level; and

e a single framework would be easier to understand, implement and enforce, including for
SMEs.
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Table C3-20: Policy Options and their impact on administrative simplification

O5:R
04:R 1A/1Bin
01: 03:R -
el Baseline 02:R 1A/1B in ohat LA CMD,
Baseline 2 : : Joint CMD, merge
Component (including = 1A/1Bin CMD .
(no OSH cMD E—— declarati merge CAD and
guidance) ) onf) on CAD and CMD,
e CMD modernis
ation
Administrative simplification for
) 0 0 ++ + ++ +++ +++
companies

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++
significant benefits, ++ some benefits, + limited benefits, 0 no change

Public authorities
Legal coherence

At the EU level, reprotoxins are treated differently across EU chemicals legislation. The REACH
Regulation, Biocidal Products Regulation, Plant Protection Products Regulation and the Cosmetics
Regulation all treat reprotoxins Cat 1A and 1B as being equivalent to carcinogens Cat 1A and 1B and
generally equivalent to mutagens Cat 1A and 1B. This results in a lack of coherence across the
legislation, with the outcome that workers using industrial chemicals may be exposed to a substance
that is automatically banned under other legislation, unless specifically derogated. Extension of the
scope of the CMD to cover Reprotoxic 1A/1B substances would result in an improvement in this
regard.

Merging the two directives (Options 4 and 5) would provide an opportunity to improve legal
coherence by unifying the terminology used in the two directives and clearly setting out the
differences between the two sets of requirements in a single piece of legislation. However, it should
be noted that, at a national level, Member States may feel no need to amend their national legislation
since a merger in itself would not alter the substantive legal requirements.

Adoption of an individual substance approach to designation of Reprotoxic 1A/1B substances as
threshold or non-threshold, as stipulated in Options 3 and 3+, has the potential to be of benefit in
terms legal coherence. Given that scientific evidence regarding exposure to such substances, is
continuously evolving and there is evidence that some C and M substances may have a threshold,
while some R substances may not, a Directive or Directives, that have the flexibility to adapt to this,
may prove useful in the future.

Modernisation of the language under Option 5 is expected to increase coherence with other EU
chemicals legislation.

Table C3-21: Policy Options and their impact on legal coherence

05:R
04:R 1A/1Bin
01: 03:R -
Of Baseline 02:R 1A/1Bin O+ L cel CmD,
Baseline ] - - Joint CMD, merge
(including  1A/1Bin CMD .
(no OSH cMD e declarati merge CAD and
guidance) ) onf) on CAD and CMD,
g CMD modernis

ation
Legal coherence 0 + ++ +++ +++ +++ ++++

Component
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Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++
significant benefits, ++ some benefits, + limited benefits, 0 no change

Ease of enforcement

OSH guidance (Option 1) has the potential to provide a reference for benchmarking and thus provide
clearer methodology to aid enforcers of existing regulation to set out achievable targets for industry.
Such guidance could also provide clarity on the calculation and implementation of actions to control
combined/mixed exposure. This is likely to aid in enforcement, making the process more consistent
and efficient.

Inclusion of Reprotoxic 1A/1B substances into the scope of the CMD has the potential to ease
enforcement by increasing the legal coherence for CMR substances which are treated as a group in
other EU legislation (see above).

Modernisation of the Directives, as stipulated in Option 5, could include improvements in (for
example):

e Language and terminology;
e Handling of risk assessment and residual risk; and
e Alignment of OSH and REACH methods.

The impact of such modernisation is not possible to quantify but such improvements are likely to ease
the enforcement of the Directives.

Table C3-22: Policy Options and their impact on ease of enforcement

05:R
04:R 1A/1B in
01-: 012 o= R. 03+: 1A/1B in CMD,
. Baseline 02:R 1A/1B in .
Baseline ] . . Joint CMD, merge
(including ~ 1A/1Bin CMD -
(no OSH cMD e declarati merge CAD and
guidance) TER) - on CAD and CMD,
e CMD modernis

ation
Ease of enforcement 0 + ++ + ++ ++ +++

Component

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++
significant benefits, ++ some benefits, + limited benefits, 0 no change

Reduced cost of developing OELs

The benefit of mirroring EU-level values would be the avoidance of the costs of scientific evaluation.
Costs savings can be expected, in particular, under Option 3+.

C3.3.2 Level playing field

As noted elsewhere in this report, eight EU Member States have extended all or most of the
requirements in the CMD to Reprotoxic 1A/1B substances, whilst other Member States have not. The
legal analysis of the baseline scenario (see Report 1) shows that a range of different systems are place
across the EU; companies with exposure to Reprotoxic 1A/1B substances are thus subject to different
requirements depending on the Member State. The cost of the extension of the scope of the CMD to
cover Reprotoxic 1A/1B substances which has been partially quantified elsewhere in this section of
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the report can be taken as indicative of the order of magnitude®® of the competitive advantage
enjoyed by companies in the Member States with less stringent regulation compared with companies
that are subject to all the requirements in the CMD.

Some improvements can be expected under Option 1 due to more consistent uptake of best practice
as a result of availability of OSH guidance. However, these improvements will not significantly reduce
the problem.

Thus, the current system is leading to an uneven playing field with companies in different Member
States being subject to different requirements.

The Policy Options that would bring Reprotoxic 1A/1B substances into the scope of the CMD without
derogations (Options 2, 4, 5) can thus be expected to lead to a more level playing field across the EU,
with Options 3+ and 3 having this effect to a lesser degree.

Option 3+ would involve establishing BOELVs for all Reprotoxic 1A/1B substances and thus contribute
to establishing a more level playing field with regard to exposure limits. Level playing field issues
already arise under both the CAD and the CMD with Member States able to set different levels for
IOELVs (including higher where they can provide justification) and BOELVs. They are also able to set
national OELs for substances for which EU-level OELVs have not been set; the number of national OELs
can vary from a few hundred to over 1000. Again, this impacts on the degree to which there is a level
playing field across the EU at present.

The differences in the legal standing of IOELVs and BOELVs can give rise to issues with respect to
ensuring a level playing field across the internal market. Under Article 3 (5) of CAD, for any chemical
agent for which a BOELV value is established at EU level, Member States must establish a
corresponding national binding OEL value which can be stricter but cannot exceed the Community
limit value.® This helps ensure a level playing field across Member States and ensures that none can
set its OEL so as to achieve a competitive advantage in relation to worker exposures to non-threshold
chemical agents. However, the fact that Member States can set more stringent OELs has been
identified by industry as leading to an un-level playing field across the EU. In contrast, as IOELVs are
non-binding, Member States are able to set national OELs at higher levels, resulting in higher worker
exposures and an un-even playing field across the EU.

A solution that can be implemented in a relatively short period of time would reduce the risk of
individual member states taking action at national level, complicating the operations of EU companies.

9 The estimated cost of the extension of the CMD presented in this chapter is the cost incurred by all
companies in all Member States from a full application of all the CMD requirements and thus includes not
only the cost of the companies that are subject to less stringent requirements achieving the level of their
direct competitors but the cost arising from all companies achieving compliance with all the requirements
in the CMD.

Methodology for the Derivation of Occupational Exposure Limits Scientific Committee on Occupational
Exposure Limits (SCOEL). Available at: https://circabc.europa.eu/sd/a/1bd6666f-5c8c-4d13-83c2-
18a73dbebb67/SCOEL%20methodology%202013.pdf
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Table C3-23: Policy Options and their impact on level playing field
O5:R
i — 04:R 1A/1Bin

01-: . s 03+: 1A/1Bin CMD,
:R 1A/1B
Saseline o2 I Joint CMD, merge

(mg::mg 1/-\c/“::|i|n (dC:VID . Seclarat meree e
uidance) i:f)a on CAD and CMD,
: CMD modernis
ation
Level playing field 0 N o + it s et

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++
significant benefits, ++ some benefits, + limited benefits, 0 no change.

EITE
(no
guidance)

Component

C3.3.3 Fundamental rights

The Charter of Fundamental Rights of the European Union (2000/C 364/01) Title Il, Article 9 — Right to
marry and right to found a family, guarantees “the right to marry and the right to found a family.”*®

Title 1ll, Article 24 — The rights of the child, includes the statement that “in all actions relating to
children, whether taken by public authorities or private institutions, the child’s best interests must be
a primary consideration.”

It should, however, be noted that the matter of legal protection for unborn or future children is
complex. It could be argued that legal personality currently starts at birth, so future and unborn
children, in principle, may by implication not be legal persons that are subjects of rights. However,
legal challenges, aiming to protect the unborn or future child from harm, have been brought to court.’’

The United Nations Convention on the Rights of the Child, ratified by all the EU Member States®®
stipulates:

1. In all actions concerning children, whether undertaken by public or private social welfare
institutions, courts of law, administrative authorities or legislative bodies, the best interests
of the child shall be a primary consideration.

2. States Parties undertake to ensure the child such protection and care as is necessary for his
or her well-being, taking into account the rights and duties of his or her parents, legal
guardians, or other individuals legally responsible for him or her, and, to this end, shall take
all appropriate legislative and administrative measures.

3. States Parties shall ensure that the institutions, services and facilities responsible for the care
or protection of children shall conform with the standards established by competent
authorities, particularly in the areas of safety, health, in the number and suitability of their
staff, as well as competent supervision.

The Convention does not specify when childhood begins, leaving it open whether or not its rights and
duties apply to unborn children.

% EUR-Lex (2010). Charter of Fundamental Rights of the European Union. https://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:C:2010:083:0389:0403:en:PDF.

97 Ten Haaf, L. (n.d.) https://germanlawjournal.squarespace.com/s/GLJ Vol 07 No 04 Pichon-fhld.pdf.

%  United Nations (1989) https://www.ohchr.org/EN/Professionallnterest/Pages/CRC.aspx.
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The EU also has an obligation to promote the protection of the rights of the child, in line with the
Treaty on European Union. In 2006, the European Commission proposed a strategy for protecting the
rights of the child, and in 2011 adopted the ‘EU Agenda for the rights of the child’.

The degree to which each Policy Option impacts on the fundamental rights outlined above, would
correlate positively with the degree to which ill-health is reduced, i.e. an improvement in fertility, as
a result of reduced exposure to Reprotoxic 1A/1B substances, would impact positively on the right to
found a family. In the same way, a reduction in developmental defects, as a result of reduced exposure
to Reprotoxic 1A/1B substances, would impact positively on the rights of the child (as yet unborn).
The effectiveness of the Policy Options in terms of improving fundamental rights thus correlates with
the reduction in reproductive effects achieved under each of the Policy Options. In the immediate
term, Options 2, 4 and 5 (followed by Option 3+) would therefore have the greatest beneficial impact
on the fundamental right to found a family and the rights of the child. Option 3 would have some
potential beneficial impact due to the delay in achieving benefits, the immediate impact (as well as
total impact over a number of years) is likely to be less than under Options 2, 4, 5, as well as 3+.

Table C3-24: Policy Options and their impact on fundamental rights

05:R
H 1Bi
o1: 03:R 04:R 1A/1B in

01-: . q 03+: 1A/1B in CMD,
EITE 02:R 1A/1B in Joint CcMD, merge

(including  1A/1Bin CMD -
| AD
OSH CMD m— declarati merge CAD and

Baseline
(no
guidance) on CAD and CMD,

Component

guidance) ons) CMD modernis

ation
Fundamental rights 0 + +++ ++ +++ +++ +++

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++
significant benefits, ++ some benefits, + limited benefits, 0 no change.

C3.3.4 Benefits from modernisation

The current system (CAD and CMD) dates back to the 1990s. The CMD was introduced in 2004,
building on the requirements in Directive 90/394/EEC (which was repealed with the entry into force
of the CMD). The CAD was introduced in 1998, repealing three directives from the 1980s (Directives
80/1107/EEC, 82/605/EEC and 88/364/EEC). In the intervening period, there have been numerous
developments in modern occupational health and safety practice/terminology and legislation
protecting workers, not least the introduction of the REACH regulation in 2006.

This section explores issues raised by stakeholders as well as highlighting different areas of the
Directives where terminology used may be subject to interpretation and which might consequently
lead to differences in how the obligations set out in the CAD and CMD are implemented.

Language and terminology
Roundtable discussion

A roundtable discussion was held on 12" November 2018 in Brussels, involving members of the study
team, representatives from industry and trade unions, Member State authorities and staff of the
Commission. Amongst other issues, the meeting discussed certain definitions within the CMD and
CAD and approaches to risk assessment and risk management. Key observations by attendees are
presented below.
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“Risk Assessment” — there is wide variation in how this is interpreted and carried out. One of the
participants argued that there is a need for minimum standards and a uniform approach to risk
assessment in order to ensure accuracy as well as consistency.

“Slight Risk” — this term is used within the CAD and its definition is key since if any risk identified in
the risk assessment carried out by the employer is determined to be a “slight risk” because of the
guantities of a hazardous chemical agent present in the workplace, and the measures taken in
accordance with paragraphs 1 and 2 of Article 5 are sufficient to reduce that risk, then Articles 6, 7
and 10 of the Directive do not apply. Article 6 covers specific prevention measures including
substitution (preferable), reducing risk to a minimum level through engineering controls etc.,
introduction of measures such as ventilation/organisational measures and use of PPE. Article 7 deals
with accidents, incidents and emergencies, and Article 10 deals with health surveillance.

The term “slight risk” is not defined in the legislation.

“Substitution” — stakeholders discussed the extent to which this should be considered mandatory
under the two directives when considering threshold and non-threshold substances in the context of
situations where limit values are being met. The issue of what is necessary to demonstrate that
substitution has been considered and concluded it is not feasible (e.g. in terms of analysis,
documentation etc.) was also highlighted.

“Technically feasible” — differences in the understanding of exactly what is meant by this term were
raised, but noted that it is something that could be interpreted differently, leading to potential
inconsistent application of the legislation.

“Minimisation” — the obligation in the CMD requires that the level of exposure of workers is reduced
to as low a level as is technically possible. In the CAD, this is expressed as reducing exposure to a
minimum by application of protection and prevention measures, consistent with the assessment of
the risk. Similar to the discussion on substitution, this discussion also considered whether there was a
need to continually reduce exposure when it is already below the limit value, with one stakeholder
suggesting that the regulations leave this open to interpretation.

“Threshold vs non-threshold substances” — discussions centred around whether substances falling
under each of these different categories (as opposed to grouping substances under their effects being
carcinogenic/mutagenic or reprotoxic) should be treated differently when it comes to obligations for
substitution, adopting closed systems and minimisation of exposure. The potential for compliance
with limit values for threshold substances meaning that no further exposure reduction would be
necessary was considered, with non-threshold substances still being subject to substitution,
introduction of closed systems and reducing exposure to levels which are as low as technically
possible.

The consequence of adopting this approach would be that if there is no agreed OEL, then the
substitution, closed system and minimisation requirements would apply. A key issue is the fact that
there are currently a limited number of indicative and binding OELs developed under both the CAD
and CMD at EU level in comparison with the number of Reprotoxic 1A/1B and carcinogen/mutagen
1A/1B substances and it could take decades to develop and agree on significant numbers. In addition,
there may also be measurement issues for OELs that might be set at very low levels. In addition, OELs
are set for exposure to inhalation and for some substances and work processes, other routes of
exposure (dermal, oral) are also important sources of exposure.
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Questionnaires

Two key questions were put to industry, trade unions, MS and OSH expert stakeholders in relation to
terminology and definitions during a second round of consultation covering the 5 Options in order to
assess their potential impacts on industry, MS authorities as well as occupational safety and health.
Responses identifying potential areas for consideration are presented below.

What, if any, impacts would there be if the opportunity to update/change any of the key terminology
or definitions in the CAD or CMD were not used?

Industry associations:

e Negative impact because we could take the opportunity to review the way to define chemical
agents: with a possible health based OEL or not. (x4)

e | think it is better to leave things as they are

e Significant negative impacts if derogations for substitution, closed systems and minimization
of exposure are not put in place. The impact would be similar as with Option 2.

OSH experts:

e Welose the opportunity to modernize the legislation taking into account the current scientific
knowledge. For example, differentiation between threshold and non-threshold substances,
taking into account also e.g. non-threshold respiratory sensitizers.

e May be longer term impact on substances where regulator takes enforcement action,
otherwise a limited impact. Could be some benefit in retaining existing language (familiarity)
but this requires expertise to interpret, and this is lacking across all industry.

e Merging CAD and CMD into one single directive is a very useful approach, because many basic
protective measurements are the same for CM-substances or non-CM-substances. The CAD
is 20 years old (1998), the CMD is 14 years old (2004), so terminology and definitions urgently
need to be updated and modernised to increase comprehensibility! One example: In the last
years there have been many new evidences, e.g. concerning the derivation of health-based
OELs for carcinogenic substances (see TRGS 900 in Germany: beryllium, diesel engine
emissions, 1,2-epoxybutan, formaldehyde, indium phosphide, isoprene, propylene oxide,
trichloromethane): no acute or chronic effects for the health of workers in general are to be
expected if these OELs for carcinogenic substances are met

Trade Unions:

e Compliance and enforcement will suffer from not updating the terminology. But we fear that
this Option will too time-consuming.

e |[f there are minimum possibilities to exposure, of course it helps

e |f the CMD is extended with reprotoxic substances is still a major step forward regarding
preventing workers from exposure. But if the CAD and CMD are merged, the terminology
should be adapted.

e No positive impact

Do you expect any impacts from unifying the terminology in the CMD and CAD and bringing it into line
with the terms used in the REACH Regulation?

Companies:
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Of 22 respondents to the companies questionnaire, 8 indicated they anticipated no impacts on
companies with 4 indicating there would be a significant or moderate positive impact, 2 indicating a
significant or moderate negative impact and 8 providing no answer or “don’t know” response.

Comments received in response to this question included:

Unifying terminology with REACH would help, but real impact for the business would probably
be non-existing.

If the definitions of exposure and contact are clarified.

In workplace we adopt the word "risk" as current terminology

NO, not under Option 5. It would have been YES with Option 3, provided that, the existing
Restrictions for general public and no intention of lowering the SCLs to a single GCL are taken
in to account at the same time.

Industry Associations:

It is currently not possible to asses all possible effects in detail. -In general, the terminology
used in the directive is not the main factor influencing the impact of a regulatory option. The
meaningful distinction of measures and definitions between CAD and CMD should be
maintained. The focus should be on the harmonisation of occupational exposure limit values
(multiple)

In principle, the harmonization of OSH and REACH terminology is considered as being
favourable on longer term. However, moderate to significant negative impact is expected on
short-term, as REACH terminology is only partly understood by OSH experts. Vice versa REACH
experts are not or only partly familiar with OSH terminology and approaches. Thus, significant
efforts would be required for awareness raising and training to successful implementation
into practice. The distinction of definitions and the provisions for workplace controls should
hence be maintained between CMD and CAD. We propose that the focus of a harmonization
should be on deriving occupational exposure limit values. (multiple)

A meaningful distinction of measures and definitions between carcinogenic and non-
carcinogenic substances should be maintained. This should nevertheless take into account
that for threshold substances a minimization of exposure below that threshold can find an
end. The focus should be on the harmonisation of occupational exposure limit values.

OSH experts:

Terms used in REACH Regulation are not the same used in OHS (occupational health and
safety) or to put it another way: Reach is product safety, CAD and CMD are occupational
safety. e.g.: the “TOP-order of priority of protective measures” has a much greater
significance in OHS than in REACH.

Trade Unions:

Easier to understand. More compliance. Better prevention and protection.
The same terminology often makes communication easier, but such an exercise should not
reduce the level of protection.

Member State Authorities:

Clearer text for better compliance.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 106



e [f understand from the question that it is about unifying the terminology of legislation that
already applies, not about changing the protection level, so | do not see a significant
compliance problem.

o Different terminology in legislation leads to regulation misinterpretations and non-
compliance

e Compliance and understanding by employers would be improved with consolidated and
modernised legislation that interfaces with REACH

e There would be less impact on companies, because the Member State legislation knows about
most of the suggested measures.

Interviews

Finally, a series of interviews was also carried out to explore in greater depth some of the issue around
the different Policy Options, and included asking stakeholders if they had any issues/views associated
with terminology and definitions, as well as any views on potential ways to modernise the legislation
with respect to risk assessment and risk management measures. Only a limited set of responses were
forthcoming in these areas however.

Industry Associations:

e Having a substance in the CMD with a binding OEL could qualify as an exemption from
authorisation under Article 58(2) of the REACH Regulation.

Article 58(2) states:

“Uses or categories of uses may be exempted from the authorisation requirement provided that, on
the basis of the existing specific Community legislation imposing minimum requirements relating to
the protection of human health or the environment for the use of the substance, the risk is properly
controlled. In the establishment of such exemptions, account shall be taken, in particular, of the
proportionality of risk to human health and the environment related to the nature of the substance,
such as where the risk is modified by the physical form.”

e There needs to be a better definition of “technically feasible” — this could mean different
things in different contexts.

e Should harmonise OELs and DNELs.

e BLVs—should make it easier to adopt these under the CMD.

e There should be harmonisation with REACH (REACH requires substitution that is technically
feasible and economically viable, OELs vs DNELs).

National Authorities:

e The different use of language and interpretation of the two directives (CMD and CAD) is a
problem

OSH experts:

e Thedistinction in legislation should take a scientific approach and be based on mode-of-action
and the shape of the dose response curve, not just on the substance classification.

e Preference, amongst the Options, is to merge and modernise, based on threshold/non-
threshold distinction
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e The most scientific approach would be to distinguish CMD and CAD according to
threshold/non-threshold mode of action.

Trade Unions:

e Wording, as regards the minimisation principle, in legislation is open to interpretation

e Some additional explanatory wording could be included within the legislation with respect to
minimisation

e While a single piece of legislation would be more coherent, it is not necessarily needed at EU
level

o [f directives were to be merged, it is not just modernisation of language that would be helpful,
but also the opportunity to take into account issues, such as sensitizers

e Threshold/non-threshold approach conflicts with exposure minimisation approach

e The science is always changing and it cannot be said for certain that all Rs have a threshold.

e Rsshould be included together with C/M to ensure coherence with other legislation (REACH)
which tends to group them

Conclusions

A range of terminology and definitions having the potential to be interpreted in a number of different
ways (and consequently potentially leading to situations where compliance might be less than
optimum) have been highlighted by stakeholders.

On balance, there appears to be a majority view across stakeholder groups on adopting an approach
that distinguishes between threshold and non-threshold effects on an individual substance level, with
different obligations (or priorities of the different obligations) for reducing exposure on that basis.
There were strong views expressed on the industry side that where exposure levels are below the
threshold, then there should not be a requirement to continually minimise as there would be no
additional health benefits.

The use of a consistent approach to exposure limits across legislation was also raised as an important
issue, given the current differences in approaches between OSH legislation (where OELs are the
primary measure for exposure) and REACH (which focusses on DNELs/DMELs). Action 12 of the second
REACH review (March 2018) by the European Commission already addresses this, as it aims to
“interface REACH and OSH legislation.” Specifically, one of the steps the Commission proposes is to
“align methodologies to establish safe levels of exposure to chemicals at the workplace by first quarter
2019.”%°

It was also highlighted that where REACH requires substitution, it should be “technically feasible and
economically viable”, whereas the CMD requires it when “technically possible” and CAD requires it
unless “the nature of the activity does not permit risk to be eliminated by substitution”.

A caveat introduced to making changes in legislation, by trade unions and MS authorities in particular,
was that any amendments/clarifications should not have the effect of reducing protection for workers.

In conclusion, although the precise benefits from this Option would depend on the nature and degree
of modernisation, it can be expected that clarification of such terms as identified above and the

% European Commission. (2018) https://ec.europa.eu/docsroom/documents/28201.
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adoption of consistent methodologies across EU chemicals legislation would likely assist in making
obligations clear and unequivocal to employers, facilitating their compliance as well as enforcement
by national authorities.

Table C3-25: Policy Options and modernisation

05:R
04:R 1A/1B in
01-: 012 o= R. 03+: 1A/1B in CMD,
. Baseline 02:R 1A/1B in .
Baseline ] . . Joint CMD, merge
(including ~ 1A/1Bin CMD -
(no OSH cMD o declarati merge CAD and
guidance) TER) onsg) on CAD and CMD,
e CMD modernis
ation

Modernisation 0 0 0 0 0 0 4+

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++
significant benefits, ++ some benefits, + limited benefits, 0 no change.

Component

Discussion of risk assessment and residual risk

More than one consultee during the study has suggested that the effectiveness of both the CAD and
CMD could be improved by the development of an agreed methodology for deriving safe limits. It is
suggested that this would provide greater transparency on the level of residual risk for each substance
for which an OEL is set.

The measures required in the CMD are based on the assumption that there is no safe level and thus
that carcinogens require ‘substitution’ and ‘use of closed systems’ whenever technically possible;
where this is not technically possible, then minimisation of exposure is required. Wherever it is not
possible to substitute (or use a closed system), exposure is minimised but residual risk remains
(although for health-based OELVs for carcinogens with an MoA-based threshold, any remaining risk
only relates to scientific uncertainty, see below).

Box C3-1: Residual risk & carcinogens with an MoA-based threshold

Where a MoA-based threshold can be confidently established, the resulting recommendation for an OEL sets
a level of exposure where it is assumed that there will be no expectation of a significant residual risk and
that the remaining uncertainties are clearly described. In this case the employer, worker and public
authorities can be assured that exposure at or below the OEL does not present an additional lifetime cancer
risk to the workers. At the same time, since there is no significant residual risk, this provides a level of
confidence that the OEL will not be revised downwards over time as the legislator seeks to further reduce the
level of any residual risk. The only scientific reason for revising the OEL would be on the basis of new
scientific evidence.”

With the exception of REMAINING UNCERTAINTY: “Although a substance may have one or more MoA-based
thresholds, it does not necessarily mean that the indicated level is safe - some uncertainties with regard to
residual risk may remain. However, there should be sufficient evidence of an overall threshold to indicate that
the risks are substantially lower below a certain level of exposure.”

Source: RAC/SCOEL

Risk characterising under REACH adopts a quantitative and semi-quantitative approach, and derived
no-effect levels (DNELs) are established for each exposure scenario. The box below illustrates how
exposure is assessed with respect to whether or not it is adequately controlled. Where the risk
characterisation ratio (RCR) is <1, exposure is considered to be adequately controlled.
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Box C3-2: Quantitative risk characterisation under REACH'°

Exposure

RCR =—1NEL

If exposure < DNEL = Risk is adequately controlled

If exposure > DNEL - Risk is NOT controlled

Non-threshold effects can be associated with a derived minimal effect level (DMEL) in the event that
it is not possible to establish a DNEL. DMELs may be expressed as a low/theoretical risk i.e. tolerable
risk or in terms of lifetime cancer risks e.g. a risk of cancer in 1 per 100,000 exposed or 1,000,000
exposed. The DMEL approach is considered particularly useful when assessing remaining/residual
likelihood of risks for workers.

In the context of risk characterisation for non-threshold effects (e.g. for non-threshold
carcinogenicity), a semi-quantitative risk characterisation can be conducted where if exposure is less
than the DMEL, it is considered to be controlled to a risk level of low concern, whereas if it is higher,
then the risk is NOT controlled.

In both cases the interpretation of the risk characterisation should be accompanied by a qualitative
discussion, used to further elaborate the risk characterisation in both the quantitative and semi-
guantitative approaches and should include uncertainties related to the exposure assessment as well
as the hazard assessment. The ECHA guidance continues to include a description of the process
required, if it is determined that risk is not controlled:

“If the risk characterisation shows that risk is not controlled, an iteration of the chemical safety
assessment (CSA) is needed. This can be done by generating more refined exposure and/or hazard
information or by introducing new RMMis. Iterations of the CSA process should continue until the risk
characterisation shows that risks are controlled/risks are of very low concern or if it is concluded that
it is not possible to demonstrate control of risk.”

Residual risk exists where exposure risk remains after other realistic controls have been put in place.!!
In general terms, the default approach within the CMD is to deal with residual risk via the minimisation
principle, requiring employers to continue to reduce exposure to as low as is technically possible.

Quantification of an accepted (or tolerated) risk for carcinogens is not part of the OEL methodology in
many countries. However, some countries (e.g. the Netherlands, Germany) associate certain risk
levels with acceptability. Acceptability may then be linked to an OEL. This may subsequently result in
different OELs, depending on the size of the “acceptable” (or “tolerable”) risk level.

In Germany!®?, the approach to assessing excess risk from cancer is quantified and specific
concentrations are regarded as “tolerable” (usually 4:1000) or “acceptable” (target: 4:100,000;

100 Guidance on Information Requirements and Chemical Safety Assessment Part E: Risk Characterisation,
Version 3.0 May 2016

101 Adapted from Guidance for Human Health Risk Assessment, Volume Il Human Health, Part B Risk
Assessment, Draft Version 2.0 May 2015

102 1t js noted that other countries, such as the Netherlands and possibly Poland have also adopted similar
approaches to assessing excess risk.
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interim: 4:10,000). Health-based OELs are also calculated for carcinogens, but only become effective,
if lower than the “tolerable risk” concentration from carcinogenic effects. In this case, the non-cancer
health-based OEL becomes “binding” (upper limit). However, exposure reduction is still requested, as
indicated by the “acceptable” cancer risk concentration (“indicative”). Figure C3-2 provides a
graphical representation of these risk limits.

The list of OELs is published regularly, but updated only if new data are available and assessed
(meeting of decision panel: twice/year).

In Denmark, there is a national methodology to derive OELs, but the respective publication was not
available for evaluation. OELs are mainly health-based, but technical and socio-economic
considerations can be included in setting the value. For carcinogens, Denmark is considering an
acceptable risk as an excess cancer risk of 1:1,000,000 or in special cases 1:100,000 for working
lifetime exposure. The list of OELs is updated when need arises, usually, when implementing EU OELs.

3-1 RISK LIMITS FOR CARCINOGENS AT THE WORKPLACE

The German Risk-based Approach for minimizing exposure to carcinogens

Upper risk level Tolerable risk of
! 4:1,000 ¢ %
From concept to application:
How to get from risk limits to air
concentrations?
g Acceptable risk of ® for each individual substance an
4:10,000 (prov.) exposure-risk-relationship (ERB)
then 4 : 100,000 must be determined

® from there a substance-specific
acceptable concentration and a
* Risk limits agreed on by tolerable concentration are derived

social partners,
independent of the agent
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Figure C3-2: Risk limits for carcinogens

In Ireland, the risk assessment approach of the Health & Safety Authority®* is described as the

consideration of the severity of a hazard and its potential outcomes together with the level of
exposure and the numbers of persons exposed and the risk of that hazard being realised. There are a
number of ways to calculate the overall risk from basic calculations using high, medium and low
categories to complicated algorithms to calculate risks at Nuclear power stations and other high-risk
work locations.

103 Source: Derivation of OELs — The German risk-based approach for minimizing exposure to carcinogens,
Gisela H. Degen, Leibniz Research Centre for working Environment and Human Factors at the TU Dortmund
(IfADo), 2012

104 hitps://www.hsa.ie/eng/Topics/Hazards/
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The general approach taken is to ensure that the residual risk following implementation of control
measures is ‘as low as is reasonably possible’ (ALARP) and that for a risk to be ALARP it must be
possible to demonstrate that the cost involved in reducing the risk further would be grossly
disproportionate to the benefit gained.

One Australian approach!® to risk assessment for OSH involves a two-stage approach. The Workplace
Manager and/or Management Occupational Health and Safety Nominee are required to ensure that
an inherent and residual risk assessment is completed for each specific hazard and that it is added to
the workplace OHS Risk Register. The inherent risk assessment is completed first and involves scoring
the risk level of the hazard without considering any OHS controls. A second assessment of any residual
risk is than carried out, including a residual risk rating which involves scoring the OHS risk level of the
hazard after considering current existing risk controls that are in place. The residual risk rating must
be regularly reviewed as new controls are identified and implemented.

Comparing the inherent risk rating to the residual risk rating, the Workplace Manager and/or
Management OHS Nominees are required to demonstrate to relevant authorities (e.g. the
Department, WorkSafe and external auditors) that the controls in place are effective in reducing
residual risk levels to a tolerable level.

In the USA, the National Institute for Occupational Safety and Health (NIOSH) Recommended Exposure
Limits (RELs) are authoritative Federal Agency recommendations established according to the
legislative mandate for NIOSH to recommend standards to the Occupational Safety and Health
Administration (OSHA). RELs are intended to limit exposure to hazardous substances in workplace air
to protect worker health. According to their websitel® NIOSH has changed policy with regard to
carcinogenic substances: “Under the old policy, RELs for most carcinogens were non-quantitative
values labelled "lowest feasible concentration (LFC)". [...] The effect of the new policy will be the
development, whenever possible, of quantitative RELs that are based on human and/or animal data,
as well as on the consideration of technological feasibility for controlling workplace exposures to the
REL. [...].”

NIOSH will set a “risk management limit for a carcinogen” or an “RML-CA,” at the concentration
corresponding to the 95% lower confidence limit of the 1 in 10,000 risk estimate, but only when
occupational measurement of the carcinogen at the RML-CA is analytically feasible. When
measurement of the occupational carcinogen at the RML-CA is not analytically feasible at the 1 in
10,000 risk estimate, NIOSH will set the RML-CA at the limit of quantification (LOQ) or reliable
guantitation limit (RQL) of the analytical method for that occupational carcinogen.

An excess lifetime risk level of 1 in 10,000 is considered to be a starting point for continually reducing
exposures in order to reduce the remaining risk.

As noted in guidance'® provided to Labour Inspectors, “Although REACH and CAD/CMD should
ultimately complement one another, their requirements overlap to some extent and this has the
potential to give rise to inconsistencies in their application.”

105 OHS Risk Management Procedure, Victoria State Govt. Australia

106 https://www.cdc.gov/niosh/npg/nengapdxa.html

107 GUIDANCE for National Labour Inspectors on the interaction of the Registration, Evaluation, Authorisation
and Restriction of Chemicals Regulation (REACH) (Regulation (EC) No. 1907/2006), the Chemical Agents
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One of the key differences are DNELs and OELs, designed in each set of legislation to reduce exposure
to harmful chemicals, but utilising different methodologies and often coming up with different values.

ECHA’s internal note!®® of 2015 provided a mandate to the Risk Assessment Committee (RAC) to create

a joint task force with the Scientific Committee on Occupational Exposure Limits (SCOEL) for the
comparative critical assessment of REACH DNEL and OEL methodologies a) for the inhalation route
and b) for dermal route, including ‘skin notation’ and dermal DNEL. In this note, it is stated that:

“The processes for deriving REACH 'derived no effect levels' (DNELs) and occupational safety and health
(OSH) 'occupational exposure limits' (OELs) are carried out separately and often result in different
numerical values for exposure limit values and derived effect threshold levels for the same chemical,
principally as a result of the different use of expert judgement and methodologies, which in turn reflect
the different contexts in which each concept has been developed.”

The difference in values derived for DNELs and OELs were highlighted in an article!® in the British
Occupational Hygiene Society (BOHS) Exposure Magazine in 2014. The authors observe that the
DNEL/DMEL derived under REACH utilise a standardised process, dividing the no adverse effect levels,
derived from animal, experimental toxicity studies by one or more fixed safety factors, and that this
process differs substantially from the more holistic, human health-based OELV setting by
organisations such as SCOEL at EU level and the German DFG, or the Dutch Health Council at Member
State levels. The article states that observational epidemiological results in occupational target groups
play an important role in the OELV but are ignored at large in the DNEL/DMEL.

The differences in approach mean that the DNELs/DMEL and OELV numbers can differ substantially
despite their being based on the same scientific data sets. The differences are highlighted in the Figure
C3-3 that used data from the DOHSBaseCompare!!'® database (containing approximately 3,800 OELVs
at the time) and linked these to DNEL data included in the GESTIS database. 411 substances were
identified as having DNELs and OELVs and values are plotted in the figure, with the horizontal axis
representing the 11 orders of magnitude of the values of existing DNELs, with OEL values (12 orders
of magnitude) on the vertical axis.

The article highlights that there is an almost linear relation between the DNEL/DMEL and there is no
tendency for DNELs to be systematically higher or lower than the OELVs (apart from in the upper right
part of the graph where DNELs seem to be somewhat higher than OELVs). The 87 green triangles near
the trend line represent the substances with the DNELs/DMELs equal to the OELVs. (approximately

Directive (CAD) and the Carcinogens and Mutagens Directive (CMD), Senior Labour Inspector’s Committee
(SLIC) 2013

Note for the attention of Dr Tim Bowmer, Chairman of the Committee for Risk Assessment. Ref: Request to
the Committee for Risk Assessment to create a joint task force with the Scientific Committee on
Occupational Exposure Limits (SCOEL) on scientific aspects and methodologies related to the exposure
of chemicals at the workplace and to prepare a report on their scientific evaluation,
https://echa.europa.eu/documents/10162/13641/rac_mandate attention en.pdf/7931cbb7-8f3d-4f65-
a081-728fad8a237e

109 careful with that DNEL, Occupational Hygienist! By Theo Scheffers, Geert Wieling, BOHS Exposure
Magazine, Issue 3, June 2014

DOHSBaseCompare is a database product with a focus on occupational hygiene relevant substance
information. It was established in the late 1980s as an initiative within the Dutch Occupational Hygiene
Society (from which it received its name) and was privatised in 1995.

108
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18% of the 411). 63% of the DNELs/DMELs are different to the OELs by up to one order of magnitude
(in yellow) and those in red differ by more than one order of magnitude.

DNEL {May 2014} versus DELV, 475 datapoints
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Figure C3-3: Comparison of DNEL/DMEL and OELV for 411 substances for which both are established*!*

C3.4 Distributional effects

The benefits that would arise under the different Policy Options differ by stakeholder group (workers
and families, companies, public sector) as well as within stakeholder groups. A direct comparison of
the benefits by stakeholder group is not possible since only the benefits from a reduction have been
monetised whilst other benefit categories are assessed qualitatively.

It is, however, of note that the potential health effects as a result of exposure to Reprotoxic 1A/1B
substances impact men and women differently, as women of reproductive age are at higher risk of
suffering consequences, as a result of exposure. This is because many of the impacts are related to
developmental defects that result from exposure while pregnant and women do not know that they
are pregnant in the very early stages of pregnancy.

How impacts on reproductive health, in terms of fertility affect men and women differentially, is not
made clear from the toxicological evidence available, but it is likely that the impact on men and women
is different, but the outcome affects consensual couples equally. For women that know they are
pregnant and have declared this to their employers, the impact is likely to be removal from any work
environment that presents a risk, even theoretical. While the risk of health effects as a result is

11 Scheffers T, Wieling G (2014): Careful with that DNEL, Occupational Hygienist! BOHS Exposure Magazine, 3
June.
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removed at this point, the woman concerned experiences impacts relating to their productivity and
potentially to their well-being, depending on the nature of arrangements.

It should also be noted that some of the benefits would be delayed under Option 3. The two options
that involve a merger of the CAD and CMD would also likely involve a delay in terms of the time when
the benefits would start being accrued. The merger of the CAD and CMD (i.e. introduction of a new
directive and repeal of the existing two directives), would be complicated and there are many issues
that would need to be addressed. Solving the many issues that are likely to arise would involve costs
and require time. This means that the benefits of these policy options could also be delayed.

C3.5 Synthesis of findings

See the table overleaf.
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Table C3-26: Benefits of the different Policy Options

Component | Relevant stakeholders
Reduced ill health due to OSH guidance 0 ++ ++ ++ ++ ++ ++
++ ++ ++ ++
Substitution and closed 0 0 1-191 avoided " 1-191 avoided 1-191 avoided 1-191 avoided
systems » repro cases p.a. . repro cases p.a. repro cases p.a. repro cases p.a.
Workers & families €0.02-16m p.a. Not possible to €0.02-16m p.a. €0.02-16m p.a. €0.02-16m p.a.
Health  benefits - quantify but less A - A
i than under 02
from extension of S 4-191 avoided : 4-191 avoided 4-191 avoided 4-191 avoided
the CMD to R | Exposure minimisation 0 0 03+, 04, and 05
repro cases p.a. repro cases p.a. repro cases p.a. repro cases p.a.
1A/1B substances £0.08-16m p.a. £0.08-16m p. £0.08-16m p.a. €0.08-16m p.a.
40 years of record keeping Authorities 0 0 ++ + 0 ++ ++
11 CAD IOELVs -> CMD BOELVs Workers & families 0 0 0 0 0 0 0
Additional OELVs for R 1A/1B substances Companies, authorities ++ ++ ++ ++ ++42 ++ ++
Add-on elements (BLVs and sensitisers) Workers and their families 0 0 0 0 0 0 4
Reduced absenteeism Companies 0
Included in health-related benefits (see above)
Reduced healthcare and social sec. expenditure Authorities 0
Administrative simplification Companies 0 + ++ +++ +++ +++ ++++
Administrative simplification — legal coherence Authorities 0 + ++ +++ +++ +++ ++++
Administrative simplification —ease of enforcement Authorities 0 + ++ + ++ ++ +++
Level playing field Companies 0 + +++ ++ +HH+ +++ +++
Fundamental rights Workers & families 0 + +++ ++ +++ +++ +++
Modernisation of terms Authorities, companies, 0 0 0 0 0 0 +++
workers
Individual substance approach (T vs NT) Companies 0 0 Slgmflc:jmtly ++ ++ (but 4+ if Slgmflc:jmtly Slgmflc?ntly
negative extended to C/M) negative negative
++4 ++ ++ +++ +++
Overall health benefits for R 14/1B substances Workers & families, 0 + 1-382 avoided Not quantified but 1-382 avoided 1-382 avoided 1-382 avoided

companies, authorities

repro cases p.a.
€0.02-31m p.a.

less! than under
02, 03+, 04, 05

repro cases p.a.
€0.02-31m p.a.

repro cases p.a.
€0.02-31m p.a.

repro cases p.a.
€0.02-31m p.a.

Notes: All benefit estimates are illustrative of the order of magnitude and the actual benefits depend on a number of uncertain factors. All monetary values are annualised benefits in € million. Qualitative assessment scale: Highest costs to highest benefits:
++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++ significant benefits, ++ some benefits, + limited benefits, 0 no change. 1: This is due to the fact that the benefits would be phased in over time —a derogation would be applied to all R 1A/1B
substances that are not also C/M 1A/1B and these would be brought into the scope of CMD requirements should it be determined that they have no threshold for effects. 2: It is possible that the general trend towards more OELs would see additional
BOELVs adopted even under the baseline. However, due to the central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of introducing BOELVs would be significantly accelerated under Option 3+, with
more BOELVs being adopted over the coming, say, 5-10 years. As a result, companies would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with these BOELVs. Although the analysis carried out under this
study for the 30 substances suggests that most exposure is already below the thresholds for reprotoxic effects, it is expected that some companies could incur relatively high costs — due to monitoring and in some instances RMMs. 3: Unnecessary costs for
substances that are deemed non-threshold due to hazard classification but which have a threshold 4: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively practiced
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C4 Market effects

Key findings

On the basis of modelled data regarding the numbers of companies that might be affected by
different measures included within the Policy Options, the study concludes that overall, the costs
likely to be incurred represent a relatively low proportion of company turnover. As such, the effects
on competitiveness, R&D, the internal market and competition and employment are likely to be
limited.

However, in individual circumstances, in particular where companies engage in substitution of R1A
/1B substances, the impacts will be more significant, in particular in the case of SMEs. The relatively
high proportion of large companies in the chemicals and other sectors using Reprotoxic 1A/1B
substance would suggest that the potential might exist for companies to relocate outside of the EU,
with larger companies having greater resources and, in some cases, existing operations in third
countries. That being said, the relatively low proportion of turnover that the increased costs would
represent under even the most burdensome of the Policy Options in comparison with the actual
investment that might be required to transfer operations would appear to suggest that this will not
be an Option pursued by most companies (although some individual companies, particularly those
which might be required to substitute Reprotoxic 1A/1B substances may opt to relocate).

Approach

The conclusions are broadly based on modelling the numbers of companies manufacturing and
using the different Reprotoxic 1A/1B substances that will be impacted and assessing the effect of
adopting groups of measures on their overall turnovers, based on Eurostat data for the average
level of turnover in the bread sectors in which the substances are used. The results are qualitatively
analysed at the sectoral level in order to establish the significance of these changes and potential
responses predicted.

Limitations/uncertainties

The absence of detailed information regarding the numbers of companies that actually
manufacture and use the different Reprotoxic 1A/1B substances means that it has not been possible
to quantify the overall impacts at the sectoral level. As a result, the impacts at sectoral have had to
be qualitatively analysed and might be subject to particular uncertainty. It is possible that
companies using these substances operate in particular small or niche sub-sectors within the overall
sectors analysed, and as such, might represent a more significant part of those particular sub-
sectors.

Additionally, it is unknown how individual companies would respond to the changes that would
arise under individual Options and whilst the policy clearly has different measures which will need
to be adopted under each of the different Options, lack of data regarding, for example, the number
of companies currently operating at levels below IOELVs means that it is very difficult to establish
which companies will undertake specific courses of action.
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C4.1 Summary of the market impacts assessment framework

This section sets out the analytical framework that underpins the assessment of the market impacts
that are expected to arise under the different Policy Options.

The Better Regulation guidelines set out the different impacts to be assessed as follows:

e Impacts on sectoral competitiveness
e Impacts on Research & Innovation
e Impacts on SMEs
e Impacts on competition
e Impacts on the internal market
e Impacts on employment
These impacts are assessed in the following sections in turn.

Each Policy Option is considsidered against the baseline Option (Option 1-, which involves no changes)
with respect to the various impacts. Whilst the potential introduction of additional OSH guidelines
under Option 1 might requires some changes to be made by companies using/manufatucirng
Reprotoxic 1A/1B substances, this Option involves no major regulatory changes and are not expected
to have significant impacts at the market level.

C4.2 Impacts on sectoral competitiveness

Competitiveness impacts are likely to arise when a sector’s capacity to produce products at a lower
cost and/or offer them at a more competitive price (cost/price competitiveness). In addition, the
innovative or distinctive nature of products may be impacted as a result of complying with regulations,
thereby reducing competitiveness. Impacts on market shares in international markets might also
occur.

C4.2.1 Numbers of companies

In order to fully assess the market level impacts of the different Policy Options, it is necessary to
estimate the number of companies that are likely to be affected under each scenario. However, data
limitations have meant that this has not been possible to do with any certainty. Some of the key issues
are:

e In many sectors, there is no available information to determine the number of companies
specifically using the different reprotoxic substances, in absolute numbers nor in percentage
terms

e The number of companies affected under the different Options will be significantly influenced
by current levels of exposure. In many cases, the information identified in terms of exposure
levels is insufficient to determine the precise level of exposure and whether or not it is above
or below threshold levels for specific substances. For example, the SUMER estimates for
exposure from 2010 are based on self-declarations which include significant numbers of
workers exposed at very low or low concentrations for short periods of time

e The current situation for many substances and in many sectors in terms of what measures
companies have already implemented (in terms of consideration of substitution, substitution,
closed systems and exposure minimisation in particular) is unknown, and consequently it is
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not possible to fully estimate the number of companies that will be required to implement
different additional measures. This makes it difficult to determine overall market effects.

Consequently, the study has adopted an approach (also in Section C2 on costs arising from the
different Policy Options) which provides an indicative assessment based on the assumption that 2%
of workers are exposed to reprotoxins across all substances. In line with this assumption, it is further
assumed that 2% of companies in each sector have workers exposed and will potentially be required
to implement various measures of the Policy Options. After then applying

Adopting this approach Table C4-1 below sets out an indicative number of companies likely to be
affected by various measures arising from the Policy Options.

Table C4-1: Companies affected by different measures

Low
Considering substitution 52,000 78000 104,000
Substitution 5,000 26,000 39,000
Considering Closed systems 179,000 237,000 258,000
Closed systems 10,000 23,000 40,000
Cm"l:ls:s;'t':gn Exposure 202,300 231,200 260,100
Exposure minimisation 28,900 57,800 86,700
IOELVs becoming BOELVs 7,400 14,800 22,200
Keeping records for 40 years 159,000 223,000 287,000

C4.2.2 Socio-economic characteristics of the relevant sectors

Detailed descriptions of the uses of the focal reprotoxic substances covered in this study are provided
in Annexes 10 to 21 in Report 1. The table overleaf provides a summary of the socio-economic
characteristics of the sectors where some workers may be exposed to the shortlisted substances.
Please note that the data in this table relate to high-level sectors at NACE 1-3 digit level and cover
both companies with workers exposed to reprotoxic substances and those with no exposure.
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Table C4-2: Summary of main economic indicators for all relevant sectors, by size of enterprise (if available)
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A2.1 v - - . - - . - . . - . . - . . - -
B0O6 v 463 74% 342 8.8 - 10% 48 96.7 - 6% 30 1,094 - 9% 43 1,909 -
C10 v v 264,350 | 78% | 207,260 0.28 - 17% | 44,540 3.16 - 4% | 10,160 | 273,000 - 1% 2,400 | 204.17 -
C13 v 79,000 65% 51,000 0.17 - 9% 7,462 2.78 - 3% 2,000 15.17 - 23% | 18,538 1.06 -
Cl4.1 v 108,230 | 87% 94,529 0.1 - 10% | 10,974 1.47 - 2% 2,386 6.96 - 0.3% 341 54.05 -
Ci15 v 36,962 78% 28,736 0.19 - 18% 6,728 221 - 4% 1,330 11.68 - 0.5% 168 102.67 -
C17 v 19,580 65% 12,630 0.39 - 23% 4,490 4.05 - 10% | 1,980 60,980 - 3% 490 209.41 -
Cc18.1 v 112,440 | 89% | 100,320 0.15 - 10% | 10,960 211 - 2% 1,690 26,407 - 0% 110 139.89 -
C20 v v v v 29,590 66% 19,580 0.68 - 21% 6,240 5.49 - 10% | 2,950 | 132,655 - 3% 830 417.31 -
C20.1 v v v v v v v 8,980 58% 5,190 1.32 - 22% 2,010 9.66 - 11% 980 68,909 - 4% 360 650.99 -
C20.2 v v v 630 57% 360 0.54 - 22% 140 6.09 - 16% 100 4,697 - 3% 20 250.25 -
C20.3 v v v 3,910 58% 2,280 0.50 - 28% 1,080 4.79 - 11% 430 13,846 - 3% 120 173.69 -
C20.4 v v v 9,560 74% 7,090 0.33 - 17% 1,600 3.66 - 7% 680 17,418 - 2% 170 277.44 -
C20.5 v 6,190 64% 3,940 0.69 - 24% 1,460 9.52 - 11% 660 26,001 - 2% 120 280.98 -
c21 v v v 4,560 49% 2,240 1.64 - 21% 960 9.13 - 18% 820 26,346 - 12% 540 427.66 -
C22 v v v 61,910 65% 40,470 0.33 - 24% | 14,810 3.44 - 9% 5,600 | 108,995 - 2% 1,030 | 129.73 -
C22.1 v v v 7,690 66% 5,090 0.31 - 23% 1,740 3.03 - 8% 640 10,533 - 3% 230 259.14 -
C22.2 v v v v 54,220 65% 35,490 0.32 - 24% | 13,050 3.56 - 9% 4,900 98,462 - 1% 780 100.89 -
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Table C4-2: Summary of main economic indicators for all relevant sectors, by size of enterprise (if available)
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c23 v 93,900 84% 78,860 0.22 - 12% | 11,370 3.02 - 3% 2,920 | 58,296 - 1% 740 134.93 -
Cc23.1 v 15,340 81% 12,490 0.16 - 13% 1,920 2.18 - 4% 690 11,432 - 2% 240 121.40 -
C24 v v 16,460 62% 10,240 0.55 - 22% 3,640 6.21 - 11% | 1,880 | 71,133 - 4% 690 351.93 -
C25 v v v 386,050 | 82% | 316,850 0.18 - 15% | 57,050 2.35 - 3% | 10,840 | 159,000 - 0% 1,310 99.24 -
C25.9 v 49,877 80% 39,878 0.20 - 15% 7,699 2.93 - 4% 2,000 16.5 - 0.6% 300 93.94 -
C26 v v v 40,440 75% 30,230 0.37 - 17% 7,000 3.43 - 6% 2,510 | 51,321 - 2% 700 285.71 -
C26.1 v v 10,170 71% 7,230 0.30 - 20% 2,040 2.83 - 7% 700 10,697 - 2% 190 209.12 -
c27 v v 46,530 74% 34,390 0.24 - 17% 8,130 3.24 - 7% 3,060 | 59,568 - 2% 950 220.00 -
Cc29 v v v 19,700 62% 12,200 0.47 - 20% 3,900 3.75 - 12% | 2,280 | 59,377 - 7% 1,320 | 721.91 -
F41 v 870,000 | 94% | 820,300 - - 5% | 43,400 - - 1% 5,100 - - 0.1% 470 - -
G v v 6,306,120 | 93% | 5,895,270 - - 6% | 357,990 - - 1% | 45,060 - - 0% 7,800 - -
M72 v 65,750 91% 59,950 - - 6% 4,140 - - 2% 1,330 - - 1% 330 - -
Q86 v 12,650 - - - - - - - - - - - - - - - -
Source: Eurostat’s Structural Business Statistics database
IA1.1 Agriculture — growing of non-perennial crops; A1.2 Agriculture — growing of perennial crops; Al.4 Agriculture: Animal production; A2.1 Silviculture and other forestry activities; BO6: Extraction of crude petroleum ; C10 Manufacture of food products;
IC13: Manufacture of textiles; C14.1: Manufacture of wearing apparel, except fur apparel; C15: Manufacture of leather and related products;C17 Manufacture of paper and paper products; C18.1 Printing and service activities related to printing; C20
Manufacture of chemicals and chemical products; C20.1 Manufacture of basic chemicals, fertilisers and nitrogen compounds, plastics and synthetic rubber in primary forms; C20.2 Manufacture of pesticides and other agrochemical products; C20.3
Manufacture of paints, varnishes and similar coatings, printing ink and mastics; C20.4 Manufacture of soaps and detergents, cleaning and polishing preparations, perfumes and toilet preparations; C20.5 Manufacture of explosives; C21 Manufacture of basic
pharmaceutical products and pharmaceutical preparations; C22 Manufacture of rubber and plastic products; C22.1 Manufacture of rubber products; C22.2 Manufacture of plastic products; C23 Manufacture of other non-metallic mineral products (glass
land ceramics); C23.1 Manufacture of glass and glass products; C24 Manufacture of basic metals; C25 Manufacture of fabricated metal products, except machinery and equipment; C25.9: Manufacture of other fabricated metal products; C26 Manufacture of]
icomputer, electronic and optical products; C26.1 Manufacture of electronic components and boards; C27 Manufacture of electrical equipment; C29 Manufacture of motor vehicles, trailers and semi-trailers; F41 - Construction of buildings; G Wholesale and
retail trade; repair of motor vehicles and motorcycles; M72 Scientific research and development; and Q86 Human health activities.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 121



C4.2.3  Enterprises operating in more than one Member State

A more general overview of EU companies with operationsin more than one Member State is provided
below. This information does not relate specifically to companies using reprotoxic substances, but
rather provides background information to support the analysis of potential impacts arising in the
eventuality that companies might switch operations outside the EU.

Although some data on companies with multiple sites in different Member States are available for
specific substances (e.g. for Bisphenol A producers and their production sites), no such data are
available for most of the substances and sectors. However, Eurostat publishes experimental statistics
on multinational enterprise groups in the EU'? and these are taken as representative of the situation
the sectors for which no other data are available.

A multinational enterprise group is defined as an enterprise group comprising at least two enterprises
or legal units located in different countries. These statistics are extracted directly from the
EuroGroups Register (EGR). The EuroGroups Register (EGR) is a statistical business register of
multinational enterprise groups having at least one legal unit in the territory of the EU or EFTA
countries. It is important to note that the following statistics are classified as experimental since EGR
data are incomplete, i.e. large chemical companies based in countries such as Germany are not
included. No other statistics on this topic are currently published by Eurostat (e.g. a breakdown by
sector, in particular the sectors where Reprotoxic 1A/1B substances are used).

Most of registered multinational enterprise groups are based in Italy, Spain, and the Czech Republic.

Number of multinational groups

EU
47 621

multinational
enterprise
groups

N
e
=
)
X
aF EU
- o
23 84%
wn . N of global decision
" Share of multinational enterprise groups centres
s with decision centre in the country e nthell
i % E E § & o«
~ ~ N
= B - : E - 79% 51% 38% 37% 31% 22% 21% 20% 20% 18% 14% 12% 10% 5% 3%
IIIIII,-: "...lbhbb?r'l‘r
I §§'EZ‘E_5.-9-“§5§-§-§E-E
— 2 = = = s 5 E
= E =2 E © pE NS 8 8 985 3 2 ‘5 _Sé ]
= EE & EEE 8 E 2 = > = = 3 w Li 3
‘§§§%§§§E§%§g~°§s ”SE £E28:i7 2753
&= @8 o ® L] = v -
& < *
8

Figure C4-1: Number of multinational groups in selected EU Member States

Source: EuroGroups Register '** based on Eurostat

112 January, 2018, https://ec.europa.eu/eurostat/web/experimental-statistics/multinational-enterprise-groups
113 https://ec.europa.eu/eurostat/web/structural-business-statistics/structural-business-
statistics/eurogroups-register
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An overview of the proportion of small, medium-sized and large groups by country is presented below.
Groups are classified as small if they have fewer than 250 employees, as medium-sized if they have
250 to 2,499 employees, and as large if they have more than 2,500.
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Figure C4-2: Small, medium-sized and large groups by country of group in 2016

114

Source: EuroGroups Register ~** on Eurostat

A group’s complexity is defined by the variety of activities carried out by its enterprises. Mono-active
groups operate in only one activity (based on NACE divisions, for example ‘manufacture of food
products’ or ‘water transport’). Diversified groups operate in two to four economic activities, and very
diversified ones in five or more.
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Figure C4-3: Complexity of multinational enterprise groups

Source: EuroGroups Register '!° on Eurostat

Multinational groups in the EU usually are present in only a few countries. The following figure shows
the proportion of EU groups that have a low European presence (with employment in one or two EU
countries), a medium European presence (with employment in three to five EU countries), and a high
European presence (with employment in six or more EU countries).
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Figure C4-4: European presence of multinational enterprise groups

Source: EuroGroups Register ¢ on Eurostat

C4.2.4 Market impacts arising from the Policy Options
Introduction

The Policy Options will differ in their impacts on sectoral competitiveness according to the extent that
companies operating within the different sectors in different MS are required to change their
practices, the number of companies that are affected and their importance in the sectoral market as
a whole. The collective changes and impacts on these companies will be key elements in determining
any overall market effects arising. However, only very limited data has been identified regarding the
specific numbers of companies using Reprotoxic 1A/1B substances in the different sectors where
these are known to be used. Consequently, predicting overall market impacts is difficult.

The shift in requirements to comply with obligations under the CMD under Policy Options 2, 3, 4 and
5 are the most significant changes for companies working with Reprotoxic 1A/1B substances and this
section will focus on impacts arising from these. The focus is on the potential changes in costs to
companies arising from the changes and the implications arising from these with respect to the
decisions that companies make for the overall sector.

Cost data generated through modelling under this study has utilised broad assumptions regarding the
proportion of companies with workers potentially exposed to Reprotoxic 1A/1B substances and
applied these to Eurostat data covering NACE codes B-E and G-N to generate estimates for the
numbers of companies likely to be affected by the regulations and overall cost estimates. It is noted
that there is likely to be significant variation in the proportions of companies using Reprotoxic 1A/1B
substances in the specific sectors and sub-sectors identified in Table C4-2 above, but as indicated, it
has not been possible to identify specific estimates for these in most cases. Consequently, this section
will make use of the estimates generated using NACE codes B-E and G-N for numbers of companies
using Reprotoxic 1A/1B that are likely to be impacted from the changes in obligations under the
different Options although it is noted that there may be a significant degree of uncertainty in adopting
this approach.
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C4.2.5 Number of companies affected under Options 2, 3, 4 and 5 and
associated costs

Section C2 on Costs above has developed estimates of the number of companies that are likely to be
affected by requirements to consider substitution, installing closed systems, introduce additional
RMMs to minimise exposure and keep records for a 40-year period, along with likely costs. These are
summarised (utilising the mid-level estimates) in the table below.

Table C4-3: No.s of firms required to take actions and associated costs per firm

No. of companies Costs per company

Considering substitution 78,000 €1,000, annualised (weighted by size distribution in
the total enterprise population). Assuming a micro
company only does this for 1 substance, costs for a
larger companies (assumed to be 30 substances)
could be €30,000 or even higher, particularly if
additional research is required at this stage

Substitution 26,000 Unknown (High)

Considering installing closed | 237,000 €1,000, annualised (comment as for considering
system substitution)

Installing closed system 23,000 Small: €5,000 annualised over 20 years

Medium: €50,000 annualised over 20 years

Large: €200,000 annualised over 20 years

Average annualised cost per company (weighted by
size distribution in the total enterprise population)

is approximately €6,000.
Considering minimising | 231,000 €1,000, annualised (comment as for considering
exposure substitution and closed systems)
Implementing additional | 58,000 Average annualised cost per company for installing
RMMs to minimise exposure LEV 1 (weighted by size distribution in the total

enterprise population) is €2,300.

Average annualised cost per company for installing
LEV 2 (weighted by size distribution in the total
enterprise population) is €4,400.

Average annualised cost per company for installing
other RMMs (weighted by size distribution in the
total enterprise population) is €1,000.

No. companies in MS where | 318,000 Annualised cost of €500 per year over a 40 year
the requirement to keep period

records for 40 years would be
newly introduced

No. companies that currently | 223,000 €500 (annualised) per company per year
do not keep records for this
time

C4.2.6 Impacts of cost increases on company turnover

The following table provides data from Eurostat on the average turnover of micro, small, medium and
large companies.
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Table C4-4: Average company turnover (€ million), NACE Codes B-E and G-N

Member State ‘ Total Micro Small Medium
Austria 2.16 0.43 4.27 35.22 211.29
Belgium 1.91 0.49 9.11 50.19 362.66
|Bugaia | 03 | o009 | 128 | 744 | 5252 |
Croatia 0.59 0.13 1.72 10.07 77.69
Cyprus 0.60 0.20 2.38 12.94 75.98
Czech Republic 0.50 0.09 2.57 14.71 121.54
[Denmark | 2e8 | o5t [ 516 | 3000 | 3011 |
Estonia 0.81 0.26 2.61 12.05 66.70
Finland 1.82 0.31 4.99 27.75 272.61
France 1.36 0.29 5.80 31.08 391.41
Greece 0.30 0.09 1.73 17.20 162.02
Hungary 0.55 0.11 2.00 12.91 129.80
Ireland 3.22 0.85 7.24 35.48 519.90
Italy 0.85 0.22 4.02 30.48 271.60
Latvia 0.47 0.12 2.06 9.70 58.66
Lithuania 0.45 0.09 1.73 9.52 71.47
Luxembourg 4.81 0.82 9.95 88.54 343.85
Malta n/a n/a n/a n/a n/a
Netherlands 1.41 0.23 6.64 50.16 340.45
Poland 0.61 0.14 2.49 12.24 119.54
Portugal 0.41 0.10 2.38 16.30 113.50
[Romamia | o6 | om | 13 | 804 | 6763 |
Slovakia 0.50 0.11 3.16 14.49 133.85
Slovenia 0.68 0.16 3.48 19.48 121.97
Spain 0.76 0.18 3.09 24.52 211.06
United Kingdom 2.05 0.36 3.25 21.13 346.14

Companies in MS will be affected by the introduction of different measures to comply with CMD
requirements as follows:

None

All measures

All except 40 years record keeping

All except exposure minimisation

All except substitution

40 years record keeping only

Substitution and 40 years record keeping

Indications of the median and mean turnovers for firms broken down by size class are provided in the
following.
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Table C4-5: Analysis of average turnover, by size class (€ million)

Data Micro Small Medium

Median 0.20 3.09 19.48 162.02
Mean 0.26 3.80 24.25 205.55
Highest 0.85 9.95 88.54 519.90
Lowest 0.09 1.28 7.44 52.52

With the exception of substitution costs, the cost analysis presented in the above tables indicates that
even for MS where the average turnover of large companies is at its lowest (€52 million per year), the
costs of complying with Policy Options 2-5 are relatively low.

However, for small and micro-enterprises, the costs appear much more significant. Clearly the
ultimate cost will depend on the specific measures that the company is required to take, but even
when considering the highest average annual turnover of €850,000 per year for micro-enterprises, the
costs indicated in Table C4-3 above could amount to a more significant proportion of companies’
turnover as indicated in the box below. It is noted that the examples provided do no cater for any
substitution costs.

Box C4-1 — Examples of Cost as a % of turnover

Micro-enterprise with highest average turnover of €850,000 per year
Cost of considering substitution = €1,000

Cost of considering closed system = €1,000

Cost of installing a closed system = €5,000

Cost of considering exposure minimisation = €1,000

Cost of installing LEV2 = €4,400

Total Cost =€12,400

Cost as a % of turnover = 1.46%

Micro-enterprise with lowest average turnover of €90,000 per year
Cost of considering substitution = €1,000

Cost of considering closed system = €1,000

Cost of considering exposure minimisation = €1,000

Cost of installing LEV2 = €4,400

Total Cost =€7,700

Cost as a % of turnover = 8.56%

Large enterprise with median average turnover of €162 million per year
Cost of considering substitution = €30,000

Cost of considering closed system = €30,000

Cost of installing a closed system = €220,000

Cost of considering exposure minimisation = €30,000

Cost of installing LEV2 = €86,000

Cost of installing LEV1 = €57,000

Total Cost = €453,000
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Cost as a % of turnover = 0.28%

Large enterprise with lowest average turnover of €52.52 million per year
Cost of considering substitution = €30,000

Cost of considering closed system = €30,000

Cost of installing a closed system = €220,000

Cost of considering exposure minimisation =€30,000

Cost of installing LEV2 = €86,000

Cost of installing LEV1 = €57,000

Total Cost = €453,000

Cost as a % of turnover = 0.86%

Consultation responses received regarding potential impacts of complying with CMD measures
included highlighting that other than closed systems, other measures could include ventilation and
personal protection measures. Three companies commented that inclusion of repro 1A/1B chemicals
in the scope of the CMD would inevitably involve re-evaluation of their risk management measures
within the company’s production process, which would require considerable investment, especially
for SMEs of the sector. Investment would be necessary as part of the re-evaluation process and
implementation of any further RMM:s.

It would appear that whilst for large companies, the costs of installing various protective measures to
control exposure might be large in terms of absolute value, the overall impact on turnover would not
appear to be hugely significant. However, for small and micro-enterprises, depending on the
measures they would be required to adopt in order to follow the requirements of the CMD, the impact
of Options 2-5 is likely to be much more significant.

Given the nature and scale of the potential costs and the average turnover of micro- and small
enterprises, it is likely that at least some micro and small companies would exit the market as a result,
although it is not possible to quantify this.

It is to be noted that not all companies in all MS will be required to implement changes as a result of
the different Options equally. Some companies manufacturing or using Reprotoxic 1A/1B substances
will have already considered potential substitution, installation of closed systems and exposure
minimisation measures comprehensively in their recent R&D activities and consequently would not
need to incur these again if the CMD requirements were introduced for R1A and 1B substances. Also,
as indicated by the colour coding in Table C4-4 above, not all obligations in the CMD would be new
requirements in all MS, since some countries have already incorporated reprotoxins into the CMD,
and companies should have already implemented the relevant obligations.

Option 3 involves derogations from the requirements for substitution, closed systems, minimisation
and record keeping requirements of the CMD for threshold substances and would only require
companies to fulfil these obligations if an EU scientific committee confirms that the substance in
guestion has no threshold. Consequently, this Option would not result in any increase in costs for the
majority of Reprotoxic 1A/1B substances as they are generally confirmed to have threshold effects for
reprotoxic effects.
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In terms of Option 3+, only those substances where there is a binding OELV and companies can
demonstrate through measurement that the limit is being met would be eligible for the derogation
from substitution, closed systems and exposure minimisation requirements of the CMD. Itis assumed
that IOELVs would become binding OELVs under this Option but it is noted that only 11 of these are
currently in place, meaning that the vast majority of Reprotoxic 1A/1B substances and companies
using them would be required to comply with the CMD requirements. Itis also the case that threshold
substances which are C or M could be exempted from these requirements. However, the vast majority
of C&M substances are non-threshold, so relatively few companies would benefit from this in the
short term or medium term. In any event, this would only likely apply to companies beginning
production/use of the substances in the future since any already producing or using them should have
already implemented the substitution, closed system and minimisation requirements. It is however
noted that some CM substances that are acknowledged to have a threshold effect (e.g. formaldehyde,
respirable silica dust, nickel compounds) are used in large number of sectors and consequently a
significant number of individual companies may realise important benefits arising from any
exemptions.

C4.2.7 Potential for companies leaving the EU

The review of regulation of CMR substances outside EU/EEA/EFTA countries carried out for this study
(see Section C2) did not find any other countries, with the exception of India and the US State of
California, that have adopted specific legal acts for occupational exposure to CM or CMR substances,
with regulation generally carried out under broader measures dealing with chemicals or workplace
safety and health in general. The focus is generally on carcinogens (as opposed to mutagens or
reprotoxins) in countries including Brazil, South Korea and the USA.

The analysis notes that none of the regulation in non-EEA/EFTA countries appears to require the
substitution of C, M or R substances as a predominant feature of risk management approaches, with
emphasis placed on control of exposure through OELs and the communication of hazard information
through labelling and classification requirements.

Companies faced with stricter requirements regarding the consideration of Reprotoxic 1A/1B
substances as a result of having to comply with CMD requirements may therefore consider re-locating
outside the EU in order to avoid the costs identified here. This may be a particular Option for large
multi-national companies with existing bases in third countries where regulation is less stringent than
that being proposed with the introduction of CMD requirements under Option 2, Option 3+, Option 4
and Option 5.

Lager companies in general may be considered to have greater possibilities than smaller ones in terms
of re-locating due to the resources required to establish new operations. It is noted that there are a
large number of large companies operating in the sectors identified as using/manufacturing
Reprotoxic 1A/1B substances, with the proportion of large companies operating in the sector higher
than the EU average of 0.2% for NACE codes B-E and G-N. For some, the proportion of large companies
is significantly higher than the EU average across all of industry and services e.g. C13 Manufacture of
textiles (23% large), C21 Manufacture of basic pharmaceutical products and pharmaceutical
preparations (12%) and C29 Manufacture of motor vehicles, trailers and semi-trailers (7%).
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C4.2.8 International competitiveness

Impacts on the competitiveness of EU enterprises vis-a-vis their competitors from third countries as a
result of the introduction of the different Policy Options will be influenced by differences in regulation
of CMR substances faced by the respective companies. Annex 3 in this report sets out third country
measures and approaches to the regulation of CMR substances. It notes that Iceland, Liechtenstein,
Norway and Switzerland have regulations which are relatively close to those of the EU, and like those
Member States that have extended the CMD to include reprotoxic substances, Iceland and Norway
have also extended at least part of the scope of their national measures dealing with carcinogens and
mutagens to include reprotoxic substances, (although Norway also has specific provisions for
carcinogens and mutagens only).

In contrast, none of the other non-EEA/non-EFTA third countries studied (with the exception of India
and the State of California in the United States) have adopted specific legal acts for occupational
exposure to CMR substances and in Annex 3, it is explained that these substances fall under broader
measures which may deal with chemicals or workplace safety and health in general. The table below
provides a brief summary of how CMRs are treated in selected other countries.

Table C4-6: Regulation of CMRs in third countries

Country CMRs treated same as other R treated differently
chemicals
Australia Yes No
Brazil Yes No
Canada Yes No
China Yes Questionable
India Yes, with exception? Selected employment of women
only
Japan Yes No
USA Yes, except California (see below) | California only
2 Under The Factories Act, 1947, employment of women in hazardous processes which might cause a potential
effect on their reproductive health is restricted

None of the other countries studied require substitution of C, M and/or R as the focal approach to
protecting workers from exposure as the main risk management measure to be taken when dealing
with such chemical agents. Generally, there is a focus on carcinogens rather than on reprotoxic
substances, with OELs and communicating hazard information being the preferred measures for
limiting exposure.

The US approach in California (commonly referred to as Prop.65) has been identified as an ‘advanced’
approach and includes de minimis or ‘Safe Harbor’ total exposure limits for selected chemicals, above
which a warning is required.

It would appear from the information available that regulation in many other parts of the world is not
as strict as the existing regulations in the EU and that Policy Options 2-5, which set out to strengthen
these controls, might be considered even stricter. As such, they may be taken into consideration by
companies when making decisions about possible relocation in other countries as a response to
changes in regulations under the different Policy Options.
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However, that said, as indicated throughout this section, the potential increase in costs resulting from
any of the different Options do not represent a significant increase in costs relative to average
turnover. Given the costs involved in relocation, whilst some companies, particularly those that might
end up substituting Reprotoxic 1A/1B substances, may be affected to a greater extent, it is not
expected that significant numbers would relocate to other countries.

C4.3 Impacts on research and innovation

Research and development (R&D) are key activities in an industry’s capacity to develop new products
and produce existing ones more efficiently and sustainably, in a way that protects the safety of
workers. In 2016, Eurostat reported that expenditure in the EU on R&D was approximately €300 billion
in 2015, representing 2.03% of GDP. The largest contributor to this level of expenditure was the
business enterprise sector, accounting for 65%, or approximately €195 billion.

The ability of the different sectors to engage in R&D activities is likely to be affected by:

e The availability of financial resources to invest in R&D;

e The availability of human resources to conduct R&D activities;

e The regulatory environment and whether or not it is conducive to investing in R&D activities.
R&D is an important factor in the development of many of the sectors using R1A and 1B substances.
For example, according to the European Tyre Industry?’, the tyre industry is a highly innovative sector,
investing approximately 3.5% of its annual turnover in innovation. They highlight that the major
companies hold approximately 5,000 patents (products, processes and equipment) and that ETRMA
members operate 86 plants within Europe and have 16 R&D centres.

C4.3.1 Measures under the Policy Options and their impacts on R&D

The Policy Options require companies to undertake different measures, only some of which might
affect R&D and companies’ capacity to innovate. These are analysed in the following table, with those
anticipated to have more significant effects considered in greater depth below.

117 The European Tyre Industry Facts and Figures, 2017 Edition - European Tyre & Rubber Manufacturers’
Association
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Table C4-7: Impacts of different measures on R&D

Measure

OSH guidance

Substitution,
closed systems.
Exposure
minimisation

I0ELVs become

BOELVs

Record keeping

0O1-: Baseline (no
guidance)

No significant
impacts on R&D
anticipated

O1: Baseline
(including OSH
guidance)

No significant
impacts on R&D
anticipated

02: R 1A/1B in
CMD

No significant
impacts on R&D
anticipated

03: R 1A/1B in
CMD (derogations)

No
impacts on
anticipated

significant
R&D

03+:
declaration

Joint

No
impacts on
anticipated

significant
R&D

O4: R 1A/1B in
CMD, merge CAD
and CMD

No significant
impacts on R&D
anticipated

05: R 1A/1B in
CMD, merge CAD
and CMD,
modernisation
No significant
impacts on R&D
anticipated

May have positive
impacts due to new
designs, processes,

May have positive
impacts due to new
designs, processes,

May have positive
impacts due to new
designs, processes,

May have positive
impacts due to new
designs, processes,

May have positive
impacts due to new
designs, processes,

use of new | use of new | use of new | use of new | use of new
substances. substances. substances. substances. substances.
Potential negative | Potential negative | Potential negative | Potential negative | Potential negative
impacts on R&D | impacts on R&D | impacts on R&D | impacts on R&D | impacts on R&D
due to increased | due to increased | due to increased | due to increased | due to increased
costs and impact on | costs and impact on | costs and impact on | costs and impact on | costs and impact on
availability of | availability of | availability of | availability of | availability of
finance for R&D. finance for R&D. finance for R&D. finance for R&D. finance for R&D.
Existing IEOLVs | Costs likely less | Overall costs could | Existing IEOLVs | Existing IEOLVs
become BOELVs, so | than Option 2 as | be significantly | become BOELVs, so | become BOELVs, so
those  companies | numerous more than Option 2 | those  companies | those  companies
using these | substances as some will be | using these | using these
substances will be | derogated so fewer | derogated, but ALL | substances will be | substances will be
impacted. companies companies will | impacted. impacted.
impacted have to meet
BOELVs.

No significant impacts on R&D anticipated
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Increased costs for companies that are required to implement measures resulting from changes in the
regulations may put pressure on the availability of funds to pursue additional R&D activities for
product development. The analysis above suggests that cost increases resulting from the different
Options may be of significance, particularly for small and micro-enterprises, leading to potential
reductions in spending on R&D.

It is noted that the requirement to consider and implement substitution is likely to result in some
companies engaging in specific research and development to identify alternative substances and
processes. In this sense, there could also be some positive outcomes on R&D arising from the
implementation of CMD requirements.

C4.3.2 Impacts on SMEs

As described above, SMEs are likely to incur significantly higher costs as a proportion of turnover than
large companies as a result of Option 2, the CEFIC/ECEG/ETUC/Industrial Declaration, Option 4 and
Option 5. The nature of closed systems and LEV equipment installed as part of the exposure
minimisation requirement is such that it is relatively expensive, requiring a significant up-front
investment. Smaller companies are likely to face greater problems in securing finance for these
investments than their larger counterparts who may even be able to fund the investment from their
own funds. Securing finance in highly regulated sectors, such as those involving the use of hazardous
substances including R1A /1B substances may be more difficult than for other less regulated sectors,
particularly where there may be expectations that further regulation will be introduced in the future.

In general, smaller companies also face higher finance charges than larger companies, who can
provide greater amounts of collateral and will benefit from economies of scale in production to spread
the costs of finance. Such a situation is likely to place SMEs at a further disadvantage.

Furthermore, conducting detailed analysis of the feasibility of substitution, introducing closed systems
and exposure minimisation required under the CMD are often highly technical tasks carried out by
specialists. Large companies are likely to have their own employees that carry out these tasks,
whereas smaller companies are more likely to have to contract in specialist staff to do this. So, whilst
the SME may only have to do the work for a small number of employees and only one substance, these
costs will represent a much higher “per capita” cost than will be the case for large companies who will
undertake the work often for multiple sites involving hundreds or thousands of workers. In the event
that IOELVs become BOELVs and that measurement is required in order to benefit from derogations
under, for example, Option 3+, it is likely that SMEs may also need to contract out this works at higher
cost to specialist measurement companies whereas large companies may have in-house capacity to
do this work. As illustrated in Section D3.1 which discusses the issue of biomonitoring, an illustrative
cost for running annual testing for exposure from air inhalation can vary from €573-€1,045 when
sampling and analysis is performed in-house to €1,150-€1,150 when performed by an external
contractor. These costs will represent a higher proportion of SMEs turnover and thus place a heavier
burden on them.

It has not been possible to identify the number of SME’s using the different Reprotoxic 1A/1B
substances. Table C4-2 above does provide data on the representation of SMEs in different sectors,
and the following tables illustrate those sectors where SMEs using the different Reprotoxic 1A/1B
substances are most and least represented.
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Table C4-8: Representation of SMEs
Sectors

Percentage of Microenterprises

Highest SME representation

F41 - Construction of buildings 94%
G Wholesale and retail trade; repair of motor vehicles and motorcycles | 93%
M72 Scientific research and development 91%
C18.1 Printing and service activities related to printing 89%
Lowest SME representation

C21 Manufacture of basic pharmaceutical products and preparations 49%
C20.2 Manufacture of pesticides and other agrochemical products 57%
C20.1 Manufacture of basic chemicals, fertilisers and nitrogen | 58%
compounds, plastics and synthetic rubber in primary forms

C20.3 Manufacture of paints, varnishes and similar coatings, printing ink | 58%

and mastics

Table C4-9: Representation of SMEs
Sectors

Percentage of Small companies

Highest SME representation

C20.3 Manufacture of paints, varnishes and similar coatings, printing ink | 28%
and mastics

C20.5 Manufacture of explosives 24%
C22 Manufacture of rubber and plastic products 24%
C22.2 Manufacture of plastic products 24%
Lowest SME representation

FA1 - Construction of buildings 5%
G Wholesale and retail trade; repair of motor vehicles and motorcycles | 6%
M72 Scientific research and development 6%
C13: Manufacture of textiles 9%

Table C4-10: Representation of SMEs
Sectors

Highest SME representation

Percentage of Small and
Microenterprises

FA1 - Construction of buildings 99%
G Wholesale and retail trade; repair of motor vehicles and motorcycles | 99%
C18.1 Printing and service activities related to printing 99%
C14.1: Manufacture of wearing apparel, except fur apparel 97%
M72 Scientific research and development

Lowest SME representation

C21 Manufacture of basic pharmaceutical products and pharmaceutical | 70%
preparations

C13: Manufacture of textiles 74%
C20.2 Manufacture of pesticides and other agrochemical products 79%
C20.1 Manufacture of basic chemicals, fertilisers and nitrogen | 80%
compounds, plastics and synthetic rubber in primary forms

BO6: Extraction of crude petroleum 84%
C24 Manufacture of basic metals 84%
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Microenterprises are particularly highly represented in the construction, wholesale and retail trade;
repair of motor vehicles and motorcycles and scientific research and development sectors. They are
less represented in a number of manufacturing sectors.

Consequently, impacts for SMEs overall might be potentially higher in those sectors where they are
more highly represented.

C4.3.3 Competition

Since the Policy Options will apply to all companies using/manufacturing Reprotoxic 1A/1B
substances, they might be expected to impact on all companies equally across the EU. However, it is
noted that a number of MS have already included Reprotoxic 1A/1B substances within the scope of
the CMD to a greater or lesser extent, with MS such as Austria, Belgium, Czech Republic and France
all having adopted the CMD requirements for consideration of substitution, closed systems,
minimisation of exposure and keeping records for 40 years for R1A and 1B substances. Companies in
these MS will theoretically already have incurred any costs associated with this extension of
regulation. With the introduction of the CMD requirements across the EU, it is likely that companies
in these countries may experience a slight competitive advantage as other companies incur additional
costs.

Of course, this could also be seen as a “rebalancing” of competition since companies would have likely
been incurring additional costs whilst others operating in other MS which hadn’t extended to CMD
were not required to implement the CMD provisions. However, those operating in Austria, Belgium,
the Czech Republic and France in particular will have had time to adjust and establish their markets.

C4.3.4 Internal market

The main impact on the internal market arising from introducing requirements for Reprotoxic 1A/1B
substances is likely to be a stronger alignment of legislation relating to CMR substances across the EU.
As mentioned previously and highlighted in Table C4-4 above, MS differ in whether or not they apply
the CMD to Reprotoxic 1A/1B substances and the extent to which this is done. This means that
companies operating across more than one MS will need to comply with multiple sets of requirements
which differ MS to MS. As noted above in Figure C4-1 to Figure C4-4 detailing Eurostat experimental
data on multinationals operating within the EU, there are significant number of companies operating
multiple sites in more than one MS, and whilst the data is for all sectors, the relatively high proportion
of large companies operating in the sectors associated with Reprotoxic 1A/1B highlighted above
means that is likely that a number of these are included in these figures.

Operating in MS with different regulatory requirements means that companies have to engage in
additional research in order to keep up with the multiple regulations so that they remain compliantin
all MS. They may also have to adapt procedures and processes for risk identification and management
in order to accommodate such differences. This acts as a disincentive to companies wishing to benefit
from the internal market.
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C4.3.5 Employment
Impacts on the level of employment

Any impacts on the level of employment arising from the various Policy Options will be primarily
influenced by changes in the demand for affected companies’ products (as a result of increases in
price due to cost implications of the various different measures). In extreme cases, companies may
close down as a result of becoming uncompetitive in their respective markets leading to job losses, or
others may decide to relocate their operations outside of the EU where costs are lower or regulation
is less stringent.

The analysis presented above concludes that there are unlikely to be significant numbers of business
closures or relocations outside of the EU as a result of the additional costs that would be incurred
under Options 2-5. As discusses, the costs likely to be incurred under the different Options are
uncertain, but based on the modelled costs generated through the study, the overall increases do not
appear to represent a significant percentage of turnover for large companies in particular. SMEs
would likely be more impacted as the cost increases might represent a greater percentage of their
lower turnover but it is impossible to quantify the number that might see significant reductions in
sales or close down as a result.

Based on the assumption that 2% of companies in the different sectors using Reprotoxic 1A/1B
substances might have workers with some potential for exposure, and that of these, many are already
compliant with existing OELs at EU and Member State level, then the number of companies likely to
be impacted in a way that threatens company closure would be considered as being low.

The potential impacts on employment under the different Policy Options are summarised in the
following Table.

Table C4-11: Summary of the employment impacts of the Policy Options

Impact Option1- Option1l Option2  Option3  Option3+ Option4  Option5
Level of
employment

C4.4 Summary of market impacts

Error! Reference source not found. below provides a summary of market impacts likely arising
from the Policy Options based on the information available and analysis provided above.
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Table C4-12: Summary of the market impacts of the Policy Options

Impact

Stakeholders

affected

LEEE
components/
type of impact

Option 1-

Option 1

Option 2

Increased cost for
some companies,
in some cases
significant (where
substitution is

Option 3

Increased cost for
some companies,

in some cases
significant (where
substitution is

undertaken)  but
majority expected
to be relatively low

Option 3+

Increased cost for
some companies,

in some cases
significant (where
substitution is

undertaken)  but
majority expected
to be relatively low

Option 4

Increased cost for
some companies,

in some cases
significant (where
substitution is

undertaken)  but
majority expected
to be relatively low

Option 5

Increased cost for
some companies,

in  some cases
significant (where
substitution is

undertaken)  but
majority expected
to be relatively low

undertaken) but % of turnover. | % of turnover. | % of turnover. | % of turnover.
Costs relative to majority expected | Companies Potentially lower | Companies Companies
turnover. to be relatively unlikely to relocate | costs from | unlikely to relocate | unlikely to relocate
Sectoral . i No change | No change . ) )
" Companies Relocation of low % of turnover. | due to relatively | exposure due to relatively | due to relatively
competitiveness companies Companies low costs as % of | minimisation likely | low costs as % of | low costs as % of
unlikely to turnover and high | to lead to fewer | turnover and high | turnover and high
relocate due to costs of relocation | companies costs of relocation | costs of relocation
relatively low affected.
costs as % of Companies
turnover and high unlikely to relocate
costs of relocation due to relatively
low costs as % of
turnover and high
costs of relocation
0 0 ++ ++ ++ ++ ++
Cost increases for
Cost increases for some R 16/18
some R 1A/1B compar.ues, Costincreases for | Costincreases for | Costincreases for
companies, ) p°te”,t'a"g&D some R 1A/1B some R 1A/1B some R 1A/1B
Impact on R&D and Increase in costs poten.tially :X;:?]t;:gzs but compar.ﬂes, compar.ﬂes, compar.ﬂes,
Companies relative to R&D | Nochange | Nochange | threatening R&D ! potentially potentially potentially

innovation

expenditures

expenditures.
Overall limited

less than Option 2
due to
derogations. More
will be affected if
derogations
removed

threatening R&D
expenditures.
Overall limited

threatening R&D
expenditures.
Overall limited

threatening R&D
expenditures.
Overall limited
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Table C4-12: Summary of the market impacts of the Policy Options

Impact

Stakeholders
affected

LEEE
components/
type of impact

Option 1-

Option 1

Option 2

Option 3

Option 3+

Option 4

Option 5

0 ++ ++ ++ ++ ++ ++
Greaterimpacton | Greater impact on | Greater impact on | Greater impact on | Greater impact on
costs as % of costs as % of | costs as % of | costs as % of | costs as % of
turnover for SMEs. | turnover for SMEs. | turnover for SMEs. | turnover for SMEs. | turnover for SMEs.
No change | No change
Impact on SMEs Some more Some more | Some more | Some more | Some more
threatened with threatened  with | threatened with | threatened with | threatened with
closure closure closure closure closure
+++ +++ +++ +++ +++
Companiesin MS | Companies in MS | Companies in MS | Companies in MS | Companies in MS
that have already | that have already | that have already | that have already | that have already
extended CMDto | extended CMD to | extended CMD to | extended CMD to | extended CMD to
include Rs will be | include Rs will be | include Rs will be | include Rs will be | include Rs will be
at competitive at competitive | at competitive | at competitive | at competitive
Internal I.Vllarket No change | No change advantage. advantage. advantage. advantage. advantage.
and Competition However, this However, this | However, this | However, this | However, this
represents represents represents represents represents
levelling of playing | levelling of playing | levelling of playing | levelling of playing | levelling of playing
field field field field field
0 0 0 0 0 0 0
Low likelihood Low likelihood that | Low likelihood that | Low likelihood that | Low likelihood that
that companies companies will go | companies will go | companies will go | companies will go
will go out of out of business or | out of business or | out of business or | out of business or
business or relocate suggests | relocate suggests | relocate suggests | relocate suggests
No change | No change re.locatce suggests | little impact on | little impact on | little impact on | little impact on
Employment Workers Job losses little impact on employment, employment, employment, employment,
employment, although some | although some | although some | although some
although some SMEs may lose | SMEs may lose | SMEs may lose | SMEs may lose
SMEs may lose jobs jobs jobs jobs
jobs
0 0 + + + + +

Qualitative assessment scale: Highest costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++: very high negative impact, +++: high negative impact, ++: medium negative impact, +: limited negative impact, 0: no

negative impact.
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Part D: Comparative Assessment of the Policy Options
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D1 Summary of the Costs and Benefits of the Policy Options

D1.1 Introduction
Due to the fact that the assessments of the costs, benefits, and market effects relies on a mixture of
guantitative and qualitative approaches, Multi-Criteria Analysis (MCA) is used in this section to

compare the impacts of the different Policy Options. The costs, benefits and market impacts are
compared below by Policy Option.

D1.2 Options 1-and 1 (baseline without/with additional guidance)

The table below summarises the different components and how they relate to Options 1- and 1.

Table D1-1: Components of Options 1- and 1

Component 01-: Baseline (no guidance) 01: Baseline (including OSH guidance)

Additional OSH guidance v

Extensi | Substitution, closed systems

on of | Exposure minimisation
CMD
to R | |OELVs become BOELVs*

1A/18 Record keeping

Additional BOELVs for R 1A/1B v v
substances

Merging of the two directives

Threshold/non-threshold approach C C

Modernisation

Add-on elements (BLVs, sensitisers)

Notes:

Dark grey cells denote definite change when compared with a no change scenario.

C: Collective (risk classification based) I: Individual (individual substance based)

*not a direct legal consequence of the extension of the CMD to R 1A/1B substances but modelled for the
purposes of this Impact Assessment

The table below summarises the costs, benefits and market impacts from Options 1- and 1.

Table D1-2: Costs, benefits, and market effects of Options 1- and 1

Component/Option Costs Benefits Market effects
5 5 o1- o1 o1- o1 o1- o1
Compliance costs Reduced ill health
i inas in €
(annualised cost in € million) (annua lse.d s avings in
million)
Additional OSH guidance 0 ++ 0 ++
Substitutio Co. 0 0
n Im. 0 0
0 0
Extension | Closed Co 0 0
of CMD | systems Im 0 0
to R
1A/1B Exposure minimisation 0 0 0 0
I0ELVs -> BOELVs 0 0 0 0
40 ‘ years record 0 0 0 0
keeping
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Table D1-2: Costs, benefits, and market effects of Options 1- and 1

Component/Option Costs Benefits Market effects
e i o1- o1 o1- o1- o1
Overall health benefits for R 1A/1B
substances (workers & families, 0 ++
companies, authorities)
Additional BOELVs for R 1A/1B + + ++ ++
Merging of the two directives 0 0
Individual substance approach (T vs 0 0 0 0
NT)
Health
Add-on surveillance/BL 0 0 0 0
elements Vs
Sensitisers 0 0 0 0
Modernisation of terms +6 +6 0 0
Reduced absenteeism - companies 0 Included in
health-
Reduced healthcare and social sec. 0 b re:cz'a\ted
expenditure - authorities enefits (see
above)
Administrative  simplification - 0 .
companies
Administrative  simplification - 0 .
authorities (legal coherence)
Administrative  simplification - 0 .
authorities (ease of enforcement)
Level playing field - companies 0 +
Sectoral competitiveness - No change No change
companies 0 0
Impact on R&D and innovation - No change No change
companies 0 -
Impact on SMEs No change | Nochange
Internal market and competition No cgange No cgange
EU — devel t of OSH guid
eve c.>pmer? .o guidance 0 €10m
(total cost in € million)
Member States — transposition cost 0 0
(total cost in € million)
Working conditions (workers) 0 0
Fundamental rights (workers) 0 ++
Job losses (workers) No cgange No cgange

Notes on costs: All cost quantifications are illustrative, Co.: consideration, Im.: implementation, Qualitative assessment scale: Highest
costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++: very high costs, +++: high costs, ++: medium costs, +: limited costs, 0:
no costs *: Less than under options with no derogation, 1: Cost unknown but potentially very high. Although substitution can result in
cost savings over the long-term in instances where operating costs can be reduced, it is expected that in most instances companies would
have switched to the alternative themselves if it were cheaper over the long term. 2: Due to derogations for some substances.3: It is
possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline. However, due to the
central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of introducing BOELVs would
be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10 years. As a result, companies
would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with these BOELVs. Although the
analysis carried out under this study for the 30 substances suggests that most exposure is already below the thresholds for reprotoxic
effects, it is expected that some companies could incur relatively high costs. This is mitigated by means of the exposure minimisation
derogation under Option 3+. 4: Unnecessary costs for substances that are deemed non-threshold due to hazard classification but which
have a threshold 5: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively
practiced 6: Due to lack of clarity under the baseline

Notes on benefits: All benefit estimates are illustrative of the order of magnitude and the actual benefits depend on a number of uncertain
factors. All monetary values are annualised benefits in € million. Qualitative assessment scale: Highest costs to highest benefits: ++++
+++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++ significant benefits, ++ some benefits, + limited benefits, 0 no change 1:
This is due to the fact that the benefits would be phased in over time — a derogation would be applied to all R 1A/1B substances that are
not also C/M 1A/1B and these would be brought into the scope of CMD requirements should it be determined that they have no threshold
for effects. 2: It is possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline.
However, due to the central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of
introducing BOELVs would be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10
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Table D1-2: Costs, benefits, and market effects of Options 1- and 1

Costs Benefits Market effects
01- 01 01- 01 01- 01
years. As a result, companies would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with
these BOELVs. Although the analysis carried out under this study for the 30 substances suggests that most exposure is already below the
thresholds for reprotoxic effects, it is expected that some companies could incur relatively high costs — due to monitoring and in some
instances RMMs. 3: Unnecessary costs for substances that are deemed non-threshold due to hazard classification but which have a
threshold 4: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively practiced

Component/Option

D1.3 Option 2 (extension of the CMD to R 1A/1B substances)

The table below summarises the different components and how they relate to Option 2.

Table D1-3: Option 2 and the relevant components

Component 02: R 1A/1B in CMD
Additional OSH guidance v
Substitution, closed systems v
Exposure minimisation v
Extension of CMD to R 1A/1B
IOELVs become BOELVs* V¥
Record keeping v
Merging of the two directives
Threshold/non-threshold approach C
Modernisation
Add-on elements (BLVs, sensitisers)
Notes: Dark grey cells denote definite change when compared with the baseline. C: Collective (risk classification based) I: Individual
(individual substance based) *not a direct legal consequence of the extension of the CMD to R 1A/1B substances but modelled for the
purposes of this Impact Assessment

The table below summarises the costs, benefits and market impacts from Option 2.

Table D1-4: Costs, benefits, and market effects of Option 2

. Costs Benefits Market effects
Component/Option 02 ] o2
Compliance costs Reduced ill health
(annualised cost in € (annualised savings in €
million) million)
Additional OSH guidance ++ ++
++
Substitutio Co. (€10-20m)
" Im. Potentially ++++! *
1-191 avoided repro cases
Co. +++ p.a.
Closed (€180-260m) €0.02-16m p.a.
Extensio systems Im 4+
n of CMD ) (€60-240m)
to R ++
1A/1B Exposure +++ 4-191 avoided repro cases
minimisation (€80-250m) p.a.
€0.08-16m p.a.
I0ELVs -> BOELVs + 0
£ d ++
40 years of records (€80-140m) ++
. +++
Overall health benefits for R lﬁi‘(lB 1-382 avoided repro cases
substances (workers & families, p.a.
companies, authorities) €0.02-31m p.a.
Additional BOELVs for R 1A/1B + ++
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Table D1-4: Costs, benefits, and market effects of Option 2

Component/Option Costs Benefits Market effects
02 02
Merging of the two directives 0
Individual substance approach (T vs 4 N -
NT) o+ egative impact
Health
Add-on surveillance/BL 0
elements Vs 0
Sensitisers 0
Modernisation of terms +6 0
Reduced absenteeism - companies included in health-related
Reduced healthcare and social sec. benefits (see above)
expenditure - authorities
Administrative  simplification — "
companies
Administrative  simplification — -
authorities (legal coherence)
Administrative  simplification — "
authorities (ease of enforcement)
Level playing field - companies +++
Increased cost for some
companies, in some cases
significant (where
substitution is undertaken)
. but majority expected to be
Sectoral competitiveness - ) o
companies relatively onv % of. turnover.
Companies unlikely to
relocate due to relatively
low costs as % of turnover
and high costs of relocation
++
Cost increases for some R
1A/1B companies,
Impact on R&D and innovation - potentially threatening R&D
companies expenditures. Overall
limited
++
Greater impact on costs as
% of turnover for SMEs.
Impact on SMEs Some more threatened with
closure
+++
Companies in MS that have
already extended CMD to
include Rs will be at
Internal market and competition competitive advantage.
However, this represents
levelling of playing field
0
EU —develc.>pmer.\t.of OSH guidance €10m
(total cost in € million)
Member States — transposition cost
. . €3m
(total cost in € million)
Working conditions (workers) Improvement
Fundamental rights (workers) +++
Low likelihood that
companies will go out of
business or relocate
Job losses (workers) suggests little impact on
employment, although
some SMEs may lose jobs
+

Notes on costs: All cost quantifications are illustrative, Co.: consideration, Im.: implementation, Qualitative assessment scale: Highest
costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++: very high costs, +++: high costs, ++: medium costs, +: limited costs,
0: no costs *: Less than under options with no derogation, 1: Cost unknown but potentially very high. Although substitution can result
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Table D1-4: Costs, benefits, and market effects of Option 2

Costs Benefits Market effects
02 02 02

in cost savings over the long-term in instances where operating costs can be reduced, it is expected that in most instances companies
would have switched to the alternative themselves if it were cheaper over the long term. 2: Due to derogations for some substances.3:
It is possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline. However, due
to the central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of introducing
BOELVs would be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10 years. As a
result, companies would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with these
BOELVs. Although the analysis carried out under this study for the 30 substances suggests that most exposure is already below the
thresholds for reprotoxic effects, it is expected that some companies could incur relatively high costs. This is mitigated by means of
the exposure minimisation derogation under Option 3+. 4: Unnecessary costs for substances that are deemed non-threshold due to
hazard classification but which have a threshold 5: Although there is a large number of sensitising substances, it is expected that
minimisation is already extensively practiced 6: Due to lack of clarity under the baseline

Component/Option

Notes on benefits: All benefit estimates are illustrative of the order of magnitude and the actual benefits depend on a number of
uncertain factors. All monetary values are annualised benefits in € million. Qualitative assessment scale: Highest costs to highest
benefits: ++++ +++ +++ 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++ significant benefits, ++ some benefits, + limited benefits,
0 no change 1: This is due to the fact that the benefits would be phased in over time — a derogation would be applied to all R 1A/1B
substances that are not also C/M 1A/1B and these would be brought into the scope of CMD requirements should it be determined
that they have no threshold for effects. 2: It is possible that the general trend towards more OELs would see additional BOELVs
adopted even under the baseline. However, due to the central role of BOELVs in achieving a derogation from exposure minimisation,
it is expected that the process of introducing BOELVs would be significantly accelerated under Option 3+, with more BOELVs being
adopted over the coming, say, 5-10 years. As a result, companies would incur greater costs under Option 3+ due to the need to comply
(and demonstrate compliance) with these BOELVs. Although the analysis carried out under this study for the 30 substances suggests
that most exposure is already below the thresholds for reprotoxic effects, it is expected that some companies could incur relatively
high costs —due to monitoring and in some instances RMMs. 3: Unnecessary costs for substances that are deemed non-threshold due
to hazard classification but which have a threshold 4: Although there is a large number of sensitising substances, it is expected that
minimisation is already extensively practiced

D1.4 Option 3 (extension with automatic derogation)

The table below summarises the different components and how they relate to Option 3.

Table D1-5: Option 3 and the relevant components

Component 03: R 1A/1B in CMD (derogations)
Additional OSH guidance v
Substitution, closed systems D
Extension of CMD to | Exposure minimisation D
R1A/1B IOELVs become BOELVs* v
Record keeping D

Merging of the two directives

Threshold/non-threshold approach |

Modernisation

Add-on elements (BLVs, sensitisers)

Notes:

Dark grey cells denote definite change when compared with the baseline. Light grey cells denote potential
changes to the baseline, depending on whether individual substances are derogated or not (i.e. determined
to have a threshold for adverse effects).

D: Depends on whether the substance is derogated or not

C: Collective (risk classification based) I: Individual (individual substance based)

*not a direct legal consequence of the extension of the CMD to R 1A/1B substances but modelled for the
purposes of this Impact Assessment

The table below summarises the costs, benefits and market impacts from Option 3.
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Table D1-6: Costs, benefits, and market effects of Options 3

Component/Option Costs Benefits Market effects
. Reduced ill health
Compliance costs . L
. . - (annualised savings in €
(annualised cost in € million) o
million)
Additional OSH guidance ++ ++
Substitut- Co. +
ion Im. ++ -
o o Not possible to quantify but
Extension | Closed . less! than under 02, 03+, 04,
of CMD | systems Im. + and 05
to R
1A/1B Exposure minimisation ++
I0ELVs -> BOELVs + 0
40 years record
) + +
keeping
Overall health benefits for R 1A/1B ++
substances (workers & families, Not quantified but less1 than
companies, authorities) under 02, 03+, 04, 05
Additional BOELVs for R 1A/1B + +
Merging of the two directives 0
Individual substance approach (T vs -
+++ Negative impact
NT)
Health
Add-on surveillance/BL 0 0
elements Vs
Sensitisers 0
Modernisation of terms + 0

Reduced absenteeism - companies

Reduced healthcare and social sec.
expenditure - authorities

Included in health-related
benefits (see above)

Administrative  simplification -

A 4+
companies
Administrative  simplification -

o 4+
authorities (legal coherence)
Administrative  simplification - .
authorities (ease of enforcement)
Level playing field - companies ++

Sectoral
companies

competitiveness -

Increased cost for some
companies, in some cases
significant (where

substitution is undertaken)
but majority expected to be
relatively low % of turnover.
Companies unlikely to
relocate due to relatively low
costs as % of turnover and
high costs of relocation
++

Impact on R&D and innovation -
companies

Cost increases for some R
1A/1B companies, potentially
threatening R&D
expenditures, but less than
Option 2 due to derogations.
More will be affected if
derogations removed
++

Impact on SMEs

Greater impact on costs as %

of turnover for SMEs. Some

more threatened with closure
+++
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Table D1-6: Costs, benefits, and market effects of Options 3

Component/Option Costs Benefits Market effects

Companies in MS that have
already extended CMD to
include Rs will be at
Internal market and competition competitive advantage.
However, this represents
levelling of playing field

0

EU — development of OSH guidance

(total cost in € million) €10m
Member States — transposition cost
. - €3m

(total cost in € million)

Working conditions (workers) Slight improvement

Fundamental rights (workers) ++
Low likelihood that
companies will go out of
business or relocate suggests

Job losses (workers) little impact on employment,
although some SMEs may
lose jobs

+

Notes on costs: All cost quantifications are illustrative, Co.: consideration, Im.: implementation, Qualitative assessment scale: Highest
costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++: very high costs, +++: high costs, ++: medium costs, +: limited costs, 0:
no costs *: Less than under options with no derogation, 1: Cost unknown but potentially very high. Although substitution can result in
cost savings over the long-term in instances where operating costs can be reduced, it is expected that in most instances companies would
have switched to the alternative themselves if it were cheaper over the long term. 2: Due to derogations for some substances.3: It is
possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline. However, due to the
central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of introducing BOELVs would
be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10 years. As a result, companies
would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with these BOELVs. Although the
analysis carried out under this study for the 30 substances suggests that most exposure is already below the thresholds for reprotoxic
effects, it is expected that some companies could incur relatively high costs. This is mitigated by means of the exposure minimisation
derogation under Option 3+. 4: Unnecessary costs for substances that are deemed non-threshold due to hazard classification but which
have a threshold 5: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively
practiced 6: Due to lack of clarity under the baseline

Notes on benefits: All benefit estimates are illustrative of the order of magnitude and the actual benefits depend on a number of uncertain
factors. All monetary values are annualised benefits in € million. Qualitative assessment scale: Highest costs to highest benefits: ++++
+++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++ significant benefits, ++ some benefits, + limited benefits, 0 no change 1:
This is due to the fact that the benefits would be phased in over time — a derogation would be applied to all R 1A/1B substances that are
not also C/M 1A/1B and these would be brought into the scope of CMD requirements should it be determined that they have no threshold
for effects. 2: It is possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline.
However, due to the central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of
introducing BOELVs would be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10
years. As a result, companies would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with
these BOELVs. Although the analysis carried out under this study for the 30 substances suggests that most exposure is already below the
thresholds for reprotoxic effects, it is expected that some companies could incur relatively high costs — due to monitoring and in some
instances RMMs. 3: Unnecessary costs for substances that are deemed non-threshold due to hazard classification but which have a
threshold 4: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively practiced

D1.5 Option 3+ (extension and subsequent derogations from
exposure minimisation)

The table below summarises the different components and how they relate to Option 3+.

Table D1-7: Components of Option 3+

Component 03+: Joint declaration
Additional OSH guidance v
Substitution, closed systems v
Extension of CMD to | EXposure minimisation D
R1A/1B IOELVs become BOELVs* VxR
Record keeping
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Table D1-7: Components of Option 3+

Component 03+: Joint declaration

Merging of the two directives

Threshold/non-threshold approach |

Modernisation

Add-on elements (BLVs, sensitisers)

Notes: Dark grey cells denote definite change when compared with the baseline. Light grey cells denote
potential changes to the baseline, depending on whether individual substances are derogated or not (i.e.
determined to have a threshold for adverse effects).

D: Depends on whether the substance is derogated or not

C: Collective (risk classification based) I: Individual (individual substance based)

*not a direct legal consequence of the extension of the CMD to R 1A/1B substances but modelled for the
purposes of this Impact Assessment

**under Option 3+, BOELVs would be established for all (or most) R 1A/1B substances

The table below summarises the costs, benefits and market impacts from Option 3+.

Table D1-8: Costs, benefits, and market effects of Option 3+

Component/Option Costs Benefits Market effects
03+ 03+ 03+
Compliance costs Reduced ill health
(annualised cost in € (annualised savings in €
million) million)
Additional OSH guidance ++ ++
++
Substitutio | ©© (€10-20m)
n Im. Potentially ++++! i
1-191 avoided repro cases
Co. N p-a.
Closed (€180-260m) €0.02-16m p.a.
Extensio systems Im 4+
n of CMD ) (€60-240m)
to R ++
1A/1B Exposure +++ 4-191 avoided repro cases
minimisation (€80-250m) p.a.
€0.08-16m p.a.
I0ELVs -> BOELVs + 0
++
40 years of records (€80-140m) 0
o . ++
verall health benefits for R lﬁi‘(lB 1-382 avoided repro cases
substances (workers & families, p.a.
companies, authorities) €0.02-31m p.a.
Additional BOELVs for R 1A/1B + 42
Merging of the two directives + (familiarisation)

Positive i t (signifi t
Individual substance approach (T vs ositive impact (significan

NT) 44 positive impact if extended
to C/M)

Health

Add-on surveillance/ Unknown
0

elements BLVs

Sensitisers Potentially +++°
Modernisation of terms Unknown 0

Reduced absenteeism - companies .
P Included in health-related

Reduced healthcare and social sec. benefits (see above)
expenditure - authorities
Administrative  simplification —
companies

Administrative  simplification —
authorities (legal coherence)

+++

+++
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Table D1-8: Costs, benefits, and market effects of Option 3+

Costs Benefits Market effects

Component/Option 03+ 03+ 03+

Administrative  simplification —

++
authorities (ease of enforcement)

Level playing field - companies ++++

Increased cost for some
companies, in some cases
significant (where
substitution is undertaken)
but majority expected to be
relatively low % of turnover.
Potentially lower costs from
exposure minimisation likely
to lead to fewer companies
affected. Companies
unlikely to relocate due to
relatively low costs as % of
turnover and high costs of
relocation
++

Sectoral competitiveness -
companies

Cost increases for some R
1A/1B companies,
Impact on R&D and innovation - potentially threatening R&D
companies expenditures.
Overall limited
++

Greater impact on costs as
% of turnover for SMEs.
Impact on SMEs Some more threatened with
closure
+++

Companies in MS that have
already extended CMD to
include Rs will be at
Internal market and competition competitive advantage.
However, this represents
levelling of playing field

0

EU-d i

evelc.>pmer.\t.of OSH guidance €10m
(total cost in € million)
Member States — transposition cost

. g €3m

(total cost in € million)
Working conditions (workers) Improvement
Fundamental rights (workers) +++

Low likelihood that
companies will go out of
business or relocate
Job losses (workers) suggests little impact on
employment, although
some SMEs may lose jobs
+

Notes on costs: All cost quantifications are illustrative, Co.: consideration, Im.: implementation, Qualitative assessment scale: Highest
costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++: very high costs, +++: high costs, ++: medium costs, +: limited costs,
0: no costs *: Less than under options with no derogation, 1: Cost unknown but potentially very high. Although substitution can result
in cost savings over the long-term in instances where operating costs can be reduced, it is expected that in most instances companies
would have switched to the alternative themselves if it were cheaper over the long term. 2: Due to derogations for some substances.3:
It is possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline. However, due
to the central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of introducing
BOELVs would be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10 years. As a
result, companies would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with these
BOELVs. Although the analysis carried out under this study for the 30 substances suggests that most exposure is already below the
thresholds for reprotoxic effects, it is expected that some companies could incur relatively high costs. This is mitigated by means of
the exposure minimisation derogation under Option 3+. 4: Unnecessary costs for substances that are deemed non-threshold due to
hazard classification but which have a threshold 5: Although there is a large number of sensitising substances, it is expected that
minimisation is already extensively practiced 6: Due to lack of clarity under the baseline

Notes on benefits: All benefit estimates are illustrative of the order of magnitude and the actual benefits depend on a number of
uncertain factors. All monetary values are annualised benefits in € million. Qualitative assessment scale: Highest costs to highest
benefits: ++++ +++ +++ 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++ significant benefits, ++ some benefits, + limited benefits,
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Table D1-8: Costs, benefits, and market effects of Option 3+

Costs Benefits Market effects

03+ 03+ 03+
0 no change 1: This is due to the fact that the benefits would be phased in over time — a derogation would be applied to all R 1A/1B
substances that are not also C/M 1A/1B and these would be brought into the scope of CMD requirements should it be determined
that they have no threshold for effects. 2: It is possible that the general trend towards more OELs would see additional BOELVs
adopted even under the baseline. However, due to the central role of BOELVs in achieving a derogation from exposure minimisation,
it is expected that the process of introducing BOELVs would be significantly accelerated under Option 3+, with more BOELVs being
adopted over the coming, say, 5-10 years. As a result, companies would incur greater costs under Option 3+ due to the need to comply
(and demonstrate compliance) with these BOELVs. Although the analysis carried out under this study for the 30 substances suggests
that most exposure is already below the thresholds for reprotoxic effects, it is expected that some companies could incur relatively
high costs —due to monitoring and in some instances RMMs. 3: Unnecessary costs for substances that are deemed non-threshold due
to hazard classification but which have a threshold 4: Although there is a large number of sensitising substances, it is expected that
minimisation is already extensively practiced

Component/Option

D1.6 Option 4 (merger, extension, no modernisation)

The table below summarises the different components and how they relate to Option 4.

Table D1-9: Components of Option 4

04:R 1A/1B in CMD, merge CAD and

Component CMD
Additional OSH guidance v
Substitution, closed systems v
Exposure minimisation v
Extension of CMD to R 1A/1B
IOELVs become BOELVs* vk
Record keeping v
Merging of the two directives v
Threshold/non-threshold approach C

Modernisation

Add-on elements (BLVs, sensitisers)

Notes:

Dark grey cells denote definite change when compared with the baseline.

C: Collective (risk classification based) I: Individual (individual substance based)

*not a direct legal consequence of the extension of the CMD to R 1A/1B substances but modelled for the
purposes of this Impact Assessment

The table below summarises the costs, benefits and market impacts from Option 4.

Table D1-10: Costs, benefits, and market effects of Options 4

Component/Option Costs Benefits Market effects
. Reduced ill health
Compliance costs . L
(annualised cost in € million) (annual:se.d 'savmgs in €
million)
Additional OSH guidance ++ ++
++
substitutio | (€10-20m)
n m. Potentially ++
++++ 1-191 avoided repro cases
Extension o +++ p.a.
of CMD | Closed ) (€180-260m) €0.02-16m p.a.
to R | systems Im +++
1A/1B ) (€60-240m)
++
Exposure minimisation +++ 4-191 avoided repro cases
(€80-250m) p.a.
€0.08-16m p.a.
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Table D1-10: Costs, benefits, and market effects of Options 4

Component/Option Costs Benefits Market effects
IOELVs -> BOELVs (+) 0
40 years record ++ -
keeping (€80-140m)
§ +++
Overall health benefits for R 1A/1B .
s 1-382 avoided repro cases
substances (workers & families, pa
i thoriti .
companies, authorities) €0.02-31m pa.
Additional BOELVs for R 1A/1B + ++
+

Merging of the two directives

(familiarisation)

Individual substance approach (T vs

NT) +++ Negative impact
Health
Add-on surveillance/BL 0 0
elements Vs
Sensitisers 0
Modernisation of terms + 0
Reduced absenteeism - companies included in health-related
Reduced healthcare and social sec. benefits (see above)
expenditure - authorities
Administrative  simplification - e
companies
Administrative  simplification - e
authorities (legal coherence)
Administrative  simplification - "
authorities (ease of enforcement)
Level playing field - companies +++
Increased cost for some
companies, in some cases
significant (where
substitution is undertaken)
- but majority expected to be
Sectoral competitiveness - ) o
companies reIatlveIY low % of turnover.
Companies unlikely to
relocate due to relatively low
costs as % of turnover and
high costs of relocation
+
Cost increases for some R
) ) 1A/1B companies, potentially
Impact on R&D and innovation - R
X threatening R&D
companies expenditures. Overall limited
++
Greater impact on costs as %
of turnover for SMEs. Some
Impact on SMEs .
more threatened with closure
+++
Companies in MS that have
already extended CMD to
include Rs will be at
Internal market and competition competitive advantage.
However, this represents
levelling of playing field
0
EU - deveI?pmer?t.of OSH guidance €10m
(total cost in € million)
Member States — transposition cost
R - €3m
(total cost in € million)
Working conditions (workers) Improvement
Fundamental rights (workers) +++
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Table D1-10: Costs, benefits, and market effects of Options 4

Component/Option Costs Benefits Market effects

Low likelihood that
companies will go out of
business or relocate suggests

Job losses (workers) little impact on employment,
although some SMEs may
lose jobs

+

Notes on costs: All cost quantifications are illustrative, Co.: consideration, Im.: implementation, Qualitative assessment scale: Highest
costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++: very high costs, +++: high costs, ++: medium costs, +: limited costs, 0:
no costs *: Less than under options with no derogation, 1: Cost unknown but potentially very high. Although substitution can result in
cost savings over the long-term in instances where operating costs can be reduced, it is expected that in most instances companies would
have switched to the alternative themselves if it were cheaper over the long term. 2: Due to derogations for some substances.3: It is
possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline. However, due to the
central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of introducing BOELVs would
be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10 years. As a result, companies
would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with these BOELVs. Although the
analysis carried out under this study for the 30 substances suggests that most exposure is already below the thresholds for reprotoxic
effects, it is expected that some companies could incur relatively high costs. This is mitigated by means of the exposure minimisation
derogation under Option 3+. 4: Unnecessary costs for substances that are deemed non-threshold due to hazard classification but which
have a threshold 5: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively
practiced 6: Due to lack of clarity under the baseline

Notes on benefits: All benefit estimates are illustrative of the order of magnitude and the actual benefits depend on a number of uncertain
factors. All monetary values are annualised benefits in € million. Qualitative assessment scale: Highest costs to highest benefits: ++++
+++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++ significant benefits, ++ some benefits, + limited benefits, 0 no change 1:
This is due to the fact that the benefits would be phased in over time — a derogation would be applied to all R 1A/1B substances that are
not also C/M 1A/1B and these would be brought into the scope of CMD requirements should it be determined that they have no threshold
for effects. 2: It is possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline.
However, due to the central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of
introducing BOELVs would be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10
years. As a result, companies would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with
these BOELVs. Although the analysis carried out under this study for the 30 substances suggests that most exposure is already below the
thresholds for reprotoxic effects, it is expected that some companies could incur relatively high costs — due to monitoring and in some
instances RMMs. 3: Unnecessary costs for substances that are deemed non-threshold due to hazard classification but which have a
threshold 4: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively practiced

D1.7 Option 5 (merger, extension, modernisation, add-on
elements)

The table below summarises the different components and how they relate to Option 5.

Table D1-11: Components of Option5

05: R 1A/1B in CMD, merge CAD

Component and CMD, modernisation
Additional OSH guidance v
Substitution, closed systems v
Exposure minimisation v
Extension of CMD to R 1A/1B
IOELVs become BOELVs vk
Record keeping v
Merging of the two directives v
Threshold/non-threshold approach C
Modernisation v
v

Add-on elements (BLVs, sensitisers)

Notes:
Dark grey cells denote definite change when compared with the baseline.
C: Collective (risk classification based) I: Individual (individual substance based)
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*not a direct legal consequence of the extension of the CMD to R 1A/1B substances but modelled for the
purposes of this Impact Assessment

The table below summarises the costs, benefits and market impacts from Option 5.

Table D1-12: Costs, benefits, and market effects of Option 5

Component/Option Costs Benefits Market effects
05 05 05
Reduced ill
Compliance costs health
(annualised cost in (annualised
€ million) savings in €
million)
Additional OSH guidance ++ ++
o ++
Substitution (€10-20m)
Im. Potentially ++++! b X
1-191 avoided
Co. +++ repro cases p.a.
Closed systems (€180-260m) €0.02-16m p.a.
4+
Extension of CMD m. (€60-240m)
toR 1A/1B ++
Exposure minimisation o 4-191 avoided
(€80-250m) repro cases p.a.
€0.08-16m p.a.
I0ELVs -> BOELVs + 0
40 years of records (€80—+1+40m) ++
Overall health benefits for R 1A/1B substances 1-382+;:oided
(workers & families, companies,
authorities) repro cases p.a.
€0.02-31m p.a.
Additional BOELVs for R 1A/1B + ++

Merging of the two directives

-0 (familiarisation)

Reduced absenteeism - companies

Reduced healthcare and social sec. expenditure -

Individual substance approach (T vs NT) +++4 Negative impact
Health
il /BLV Unknown
Add-on elements surveiflance s +++
Sensitisers Potentially +++°
Modernisation of terms Unknown +++
Included in

health-related
benefits (see

authorities above)
Administrative simplification — companies ++++
Administrative simplification — authorities (legal

A+
coherence)
Administrative simplification — authorities (ease e
of enforcement)
Level playing field - companies +++

Sectoral competitiveness — companies

Increased cost for some companies, in
some cases significant (where
substitution is undertaken) but majority
expected to be relatively low % of
turnover. Companies unlikely to
relocate due to relatively low costs as %
of turnover and high costs of relocation
++

Impact on R&D and innovation - companies

Cost increases for some R 1A/1B
companies, potentially threatening R&D
expenditures.

Overall limited
++
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Table D1-12: Costs, benefits, and market effects of Option 5

Costs Benefits Market effects
05 05 05
Greater impact on costs as % of
turnover for SMEs. Some more
threatened with closure
+++

Component/Option

Impact on SMEs

Companies in MS that have already
extended CMD to include Rs will be at

Internal market and competition competitive advantage. However, this
represents levelling of playing field
0
EU —deveI?pmer?t.of OSH guidance €10m
(total cost in € million)
Member States — transposition cost
R - €3m
(total cost in € million)
Working conditions (workers) Improvement
Fundamental rights (workers) +++
Low likelihood that companies will go
out of business or relocate suggests
Job losses (workers) little impact on employment, although
some SMEs may lose jobs
+

Notes on costs: All cost quantifications are illustrative, Co.: consideration, Im.: implementation, Qualitative assessment scale: Highest
costs to highest benefits: ++++ +++ ++ + 0 + ++ +++ ++++ Key: ++++: very high costs, +++: high costs, ++: medium costs, +: limited costs, 0:
no costs *: Less than under options with no derogation, 1: Cost unknown but potentially very high. Although substitution can result in
cost savings over the long-term in instances where operating costs can be reduced, it is expected that in most instances companies would
have switched to the alternative themselves if it were cheaper over the long term. 2: Due to derogations for some substances.3: It is
possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline. However, due to the
central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of introducing BOELVs would
be significantly accelerated under Option 3+, with more BOELV's being adopted over the coming, say, 5-10 years. As a result, companies
would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with these BOELVs. Although the
analysis carried out under this study for the 30 substances suggests that most exposure is already below the thresholds for reprotoxic
effects, it is expected that some companies could incur relatively high costs. This is mitigated by means of the exposure minimisation
derogation under Option 3+. 4: Unnecessary costs for substances that are deemed non-threshold due to hazard classification but which
have a threshold 5: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively
practiced 6: Due to lack of clarity under the baseline

Notes on benefits: All benefit estimates are illustrative of the order of magnitude and the actual benefits depend on a number of uncertain
factors. All monetary values are annualised benefits in € million. Qualitative assessment scale: Highest costs to highest benefits: ++++
+++ ++ + 0 + ++ +++ ++++ Key: ++++ substantial benefits, +++ significant benefits, ++ some benefits, + limited benefits, 0 no change 1:
This is due to the fact that the benefits would be phased in over time —a derogation would be applied to all R 1A/1B substances that are
not also C/M 1A/1B and these would be brought into the scope of CMD requirements should it be determined that they have no threshold
for effects. 2: It is possible that the general trend towards more OELs would see additional BOELVs adopted even under the baseline.
However, due to the central role of BOELVs in achieving a derogation from exposure minimisation, it is expected that the process of
introducing BOELVs would be significantly accelerated under Option 3+, with more BOELVs being adopted over the coming, say, 5-10
years. As a result, companies would incur greater costs under Option 3+ due to the need to comply (and demonstrate compliance) with
these BOELVs. Although the analysis carried out under this study for the 30 substances suggests that most exposure is already below the
thresholds for reprotoxic effects, it is expected that some companies could incur relatively high costs — due to monitoring and in some
instances RMMs. 3: Unnecessary costs for substances that are deemed non-threshold due to hazard classification but which have a
threshold 4: Although there is a large number of sensitising substances, it is expected that minimisation is already extensively practiced
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D2 Illlustrative Case Studies

D2.1 Summary of the lead case study

D2.1.1 Application of the Policy Options to lead

Lead is an interesting case in that there could potentially be very little difference between five of the
Policy Options. This is due to the issue of whether or not there is a threshold for lead for reprotoxic
effects, and if so, what level this threshold is set at. If thereis no threshold, then lead does not receive
a derogation under Options 3 and 3+, thus these are effectively the same as Option 2 (full application
of the CMD requirements to lead). However, considering the evidence gathered on reprotoxic effects
for this study, there may well be a threshold for lead, but this could be at a very low level, potentially
making it indistinguishable from background exposure. This threshold would be far below any existing
values in the CAD (note that the current binding OELV in Annex | of the CAD is not health-based!8). If
the threshold is so low that it is not feasible to measure occupational exposure separately to
background exposure, then there is effectively no threshold. Thus, for any of the Policy Options where
there is a derogation for threshold substances (e.g. Options 3 and 3+), there is effectively no threshold
for lead. This results in the full application of the CMD requirements to lead under all potential Policy
Options with the exception of Option 1, the current baseline.

The table below summarises the application of the Policy Options to lead.

Table D2-13: Summary of the Policy Options and their implications for lead

Policy Option Situation for lead

The current baseline situation would continue, with development of guidance
O1: Baseline (no changes | on best available techniques and interpretation of the CAD assumed to occur.
to EU OSH legislation) The baseline includes the voluntary agreement by the Battery Council
International, EUROBAT and the ILA to decrease worker blood lead levels to 20
ug/dl by 2025 (or earlier for certain sectors)!

02: R 1A/1B in CMD (no

. Lead, lead di(acetate) and trilead dioxide phosphate are classified as R 1A/1B so
derogations)

full application of CMD requirements would occur

Lead, lead di(acetate) and trilead dioxide phosphate are classified as R 1A/1B so
are included in the CMD. Whilst there may be a threshold for reprotoxic effects
03: R 1A/1B in CMD (with | for lead, this could well be too low to enable distinction between occupational
derogations) exposure and background exposure, thus effectively meaning that the
substance does not have a threshold. Full application of CMD requirements
therefore occurs

Lead, lead di(acetate) and trilead dioxide phosphate are classified as R 1A/1B so
are included in the CMD. Lead is assumed not to have a threshold or safe level
(the existing BOELV in Annex | of the CAD Is not health based), thus full
application of the CMD occurs

03+: R 1A/1B in CMD with
derogations (Joint
Declaration)

118 European Commission (2010): Guidance for employers on controlling risks from chemicals, Interface
between Chemicals Agents Directive and REACH at the workplace, accessed at:
https://osha.europa.eu/da/file/40569/ on 28 November 2018.

119 |LA, EUROBAT and Battery Council International (2017): Lead and lead battery industries announce
ambitious new targets to protect workers, accessed at: https://www.eurobat.org/news-
publications/press-releases/100-lead-and-lead-battery-industries-announce-ambitious-new-targets-to-
protect-workers on 29 November 2018.
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Table D2-13: Summary of the Policy Options and their implications for lead

Policy Option Situation for lead
0O4: Merge CMD and CAD
into a single directive but
no modernisation

Lead, lead di(acetate) and trilead dioxide phosphate are classified as R 1A/1B so
captured by the requirements of the CMD

O5: Merge CAD and CMD
and modernise in a single
directive

Lead, lead di(acetate) and trilead dioxide phosphate are classified as R 1A/1B so
CMD requirements would apply

D2.1.2 Benefits of the Policy Options for lead

The main benefits of the Policy Options relate to decreased worker exposure levels. However,
reductions are expected to be felt under the baseline due to the voluntary agreement between the
Battery Council International, EUROBAT and the ILA to decrease worker blood lead levels to 20 pg/dl
by 2025. Considering the current situation, the majority of cases of ill health relate to impaired male
fertility (note that the SUMER data indicate that the sex ratio for workers exposed to lead is 9:1
male:female!?°). The threshold identified for such effects within this study is 25 pg/dl. Decreasing
worker blood lead levels to 20 pg/dl would avoid these cases. Based on ILA data, the majority of the
exposed workers are within the battery sector, which can be assumed to be covered by the voluntary
agreement. Assuming that half of male lead battery workers whose blood lead level is currently
estimated to be over 20 pg/dl have their level reduced to under this target by 2025, this could result
in around 35 fewer cases of impaired male fertility per year. This reduction is relatively significant
given that the total number of cases for all effects has been estimated as 111.4 (scenario 2) and 125
(scenario 3). This reduction is expected under the baseline, assuming the target is met as per the
voluntary agreement’?!. There may be further benefits under the other Policy Options through
companies not party to the agreement taking further action to reduce worker exposure (e.g.
implementing closed systems where technically feasible), but the extent of these is uncertain.

D2.1.3 Costs of the Policy Options for lead

Inclusion within the CMD would require lead companies to follow a hierarchy of risk management
measures (substitution, use of closed systems and minimisation of exposure). Consultation responses
have indicated that substitution is not possible, with closed systems often being technically infeasible.
However, there may be some scope for installing closed systems in the ceramic ware and lead crystal
glass production.

D2.2 Summary of the borates case study

The borate reprotoxins case study looks at the impact, particularly the benefits and costs, of three of
the Policy Options, 2, 3 and 3+ and is described in full in Annex 5.

120 cavet, M et al., INRS (2016): Les Expositions aux cancerogenes, mutagenes et reprotoxique: un zoom sur
huit produits chimiques TF 233, accessed at: http://www.inrs.fr/media.htm|?refINRS=TF%20233 and Vinck,
L. and Memi, S., SUMER (2015): Les expositions aux risques professionnels les produits chimiques,
accessed at:https://dares.travail-emploi.gouv.fr/dares-etudes-et-statistiques/etudes-et-
syntheses/synthese-stat-synthese-eval/article/les-expositions-aux-risques-professionnels-les-produits-
chimiques on 2 December 2018.

121 Note that a previous agreement did achieve reductions.
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D2.2.1 Benefits

The estimated number of cases/year due to decrease in foetal body weight/litter are, from Annex 12
in Report 1, Borates:

e Normal to low body weight: 2.5 cases/year
e Low to very low body weight: 0.1 cases/year
e Very low to extremely low body weight: 0.03 cases/year

A further 0.11 cases/year of increased % malformed foetuses are also estimated each year. The
estimated cost of all cases of ill health is €400,000/year. Therefore, the maximum monetary benefit
that can be derived from reducing exposure to borates is €400,000/year.

Option 2 is expected to reduce this health cost by 40-60%, Option 3 will cause no change and Option
3+ is expected to reduce the health costs by 80%. There are no other significant benefits from any of
the Options.

D2.2.2 Costs

Companies will face both initial investment costs and ongoing annual operating costs for three aspects
of the requirements of the CMD:

e Complying with requirements for substitution, closed systems and minimisation
e Record keeping
e Monitoring

The numbers of companies using borates and operating in Member States that have extended their
legislation or not, and/or have OELs for borates, is shown below.

Table D2-1: Borate reprotoxins — number of enterprises in Member States that have extended their

legislation, in Member States that have a binding OEL for borates (boric acid) and that have workers
exposed to high exposure levels

Member State has Member State has not extended legislation
extended legislation Exposure levels below Exposure levels above
threshold (95%) threshold (5%)
Member States has 165,000 220,000 12,000
OELs for borates
(boric acid)
Member States has 55,000 130,000 7,000
no OELs for borates
(boric acid)
Total 220,000 350,000 19,000

Sources: RPA analysis

Enterprises in Member States that have already extended their legislation are assumed to be already
doing everything necessary. The companies most affected by changes in all three Options are those
in Member States that have not extended their legislation, and particularly those that have employees
working at exposure levels above the threshold.
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Even if the actions required by these companies is minimal, and in some cases it is not, the sheer
numbers of enterprises involved indicates of the level of upheaval and cost that requiring them to do
anything will entail. The vast majority of the companies are operating below threshold, so there will
be no health benefits from this activity. Even for companies operating above threshold, the benefits
from this activity are can only be small.

The total cost estimates for companies are shown below. Professional users in agriculture,
construction and other industries are excluded and, if included, would increase the costs by a factor
of approximately ten.

Table D2-2: Borate reprotoxins — comparison of total annualised costs for companies for the three

Options
Substitution,
closed systems Record keeping Monitoring Total
and minimisation
Option 2 €400 million €370 million 0 €770 million
Option 3 0 0 0 0
Option 3+ €400 million €370 million €260 million €1 billion
Sources: RPA analysis

The only other significant costs could be under Option 3+, if the OEL is set much lower than the DNEL
and the threshold, this would lead to higher costs of risk management measures to achieve the lower
OEL, the removal of products from the market and the closure of businesses, but it seems unlikely that
the OELs would be set lower than the health threshold.

D2.3 Summary of the retinol case study

Retinol (Vitamin A) is classed as an essential nutrient/vitamin. It plays an essential role in vision,
growth and tissue maintenance. However, in some cases, retinol can also cause adverse effects.
Undesirable effects have been reported both from lack and excess of dietary Vitamin A.

D2.3.1 Non-monotonic dose-response curve

Retinol has a bimodal human dose-response curve, i.e. has multiple thresholds, with possible
reproductive effects at both lower and higher levels of exposure with a no adverse effect zone in
between these two curves.

D2.3.2 Exposed workforce and exposure concentration

There are 6.23m — 6.33m of potentially exposed workers to retinol in the EU. The biggest contributor
is the agricultural sector (in particular animal production sector) with 6.2m exposed workers. The rest,
i.e. 30,000 — 130,000 workers, are exposed during manufacture of food products, basic chemicals,
cosmetic products and pharmaceutical products.

Only limited information on the current exposure levels in occupational setting is available. The
exposure concentrations are generally assumed to be very low since retinol is being used in highly
controlled sectors (e.g. the manufacture of chemicals and chemical products and the manufacture of
pharmaceutical products) or in an outdoor setting (e.g. the agricultural sector). Workers in the food
manufacturing sector are exposed to concentrations of 7.2 mg/m?3 (= 6.9 mg/m? during formulation of
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food additives + background exposure of 0.3 mg/m?3). This is below the threshold for reprotoxic effects
(i.e. skeletal effects and low birthweight).

D2.3.3 Self-classification

No harmonized hazard classifications are currently available for retinol as it is not listed in Annex VI of
the CLP Regulation. Individual manufacturers and suppliers need to decide on the classification, i.e.
follow the process of self-classification. Most manufacturers and suppliers have classified retinol as
Repr. 1B/Eye Irrit. 2/Skin Sens. 1/Acute Tox. 4 and retinyl palmitate as Repr. 1B/ Skin Irrit. 2. However,
the lack of data on hazardous properties of retinol makes it difficult for companies to meet the
obligations for self-classification, e.g. 25 notifiers in the C&L Inventory have failed to classify retinol
and retinyl palmitate as R 1A/1B/2. Some companies therefore are not required to comply with the
requirements of the Pregnant Workers Directive and Young Persons Directive.

Pregnant Workers Directive is inconsistent in terms of prevention. Measures to avoid exposure do
not have to be taken until the worker informs her employer that she is pregnant, which occurs around
the 10th week of pregnancy. However, exposure to retinol (as well as other reprotoxins) during the
early weeks of gestation can result in miscarriage or a higher risk of congenital defects. The Options
of changing job or possibly taking leave from work, as recommended in the Directive, therefore come
too late to prevent these risks.

D2.3.4 Costs and benefits under each Policy Option
Workers in the EU are occupationally exposed to low concentrations of retinol, below the threshold
for reprotoxic effects. There are currently no cases of reprotoxicill-health due to retinol at any realistic

exposure level. Therefore, there is no benefit that can be costed.

Costs to be incurred by companies under each Policy Option are presented in table below.

Table D2-3: Retinol - total annualised costs for companies under each Option

Substitution,
Option closed systems Record keeping Monitoring
and minimisation

Option 2 €50m-€100m €16.6m-€33.2m 0 €66.6m-€133.2m
Option 3 0 0 0 0

Option 3+ €50m-€100m €16.6m-€33.2m €33m-£€66.5m €99.6m-€199.7m
Option 4 €50m-€100m €16.6m-€33.2m 0 €66.6m-€133.2m
Option 5 €50m-€100m €16.6m-€33.2m 0 €66.6m-€133.2m
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D3 Other Considerations Relating to the Add-on Elements
Under Option 5

D3.1 Current and potential future use of biomonitoring

D3.1.1 Introduction

As defined by the European Environment Agency, “Human biomonitoring allows us to measure our
exposure to chemicals by measuring the substances themselves, their metabolites or markers of
subsequent health effects in body fluids or tissues. Information on human exposure can then be linked
to data on sources and epidemiological surveys, in order to inform research on the exposure response
relationships in humans.”12

SCOEL refers to biological monitoring in its methodology paper!?® setting out the framework for
decision making on occupational exposure limits as follows: Biological monitoring entails the
measurement of chemical agents and/or their metabolites in biological media (e.g. blood, urine or
breath), and the recording of biological effects induced by the respective chemical agents.

Biomonitoring programmes have been established to monitor occupationally exposed individuals, as
well as provide population-wide exposure estimates. There is precedent, particularly in Germany,
Canada and the USA for such programmes. Although the majority of these programs are aimed at
“environmental” exposures of the general population, design parameters and the structure of these
programmes could be eminently adaptable to occupational biomonitoring, with the main EU-wide
example being biomonitoring of blood lead levels. In this respect, one would regard biomonitoring as
an early warning system, i.e. detection of effects prior to the detection of ill health symptoms. A well-
designed biomonitoring program may potentially increase the overall effectiveness of worker
protection programme even though it would necessitate amendment of Directive 2004/37/EC.

The Commission published a set of BLVs recommended by SCOEL'* in June 2014, containing 22
substances (25 separate CAS no.s). The Advisory Committee on Safety and Health at Work (ACSH), a
tripartite body set up in 2003 by a Council Decision (2003/C 218/01) to streamline the consultation
process in the field of occupational safety and health (OSH) and rationalise the bodies created in this
area by previous Council Decisions!?, reviewed the Commission services consultation on a possible
amendment of Directive 2004/37/EC to incorporate the biological values recommended by SCOEL for
carcinogens and mutagens in October 2016 and January 2017 and adopted an opinion*?® in May 2017.
The opinion indicated that at that time, the committee did not support an amendment of Annex Il to
Directive 2004/37/EC to state that health surveillance should include biological surveillance in respect

122 https://www.eea.europa.eu/themes/human/human-biomonitoring/introduction

123 Methodology for derivation of occupational exposure limits of chemical agents - The General Decision-
Making Framework of the Scientific Committee on Occupational Exposure Limits (SCOEL), 2017 (adopted 6
December 2017)

124 List of recommended health-based biological limit values (BLVs) and biological guidance values (BGVs)
Scientific Committee on Occupational Exposure Limits (SCOEL)

125 http://ec.europa.eu/social/main.jsp?catld=148&langld=en&intPageld=683

126 Qpinion on a possible amendment of Directive 2004/37/EC on the protection of workers from the risks
related to exposure to carcinogens or mutagens at work2 to incorporate provisions regarding
biomonitoring, Doc 665/17, Adopted on 31/05/2017
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of the biological values recommended by SCOEL and to list those values in Annex Il, nor did it support
an amendment of the CMD to include the possibility to set binding biological limit values in Annex Ill.

It did however support the use of biomonitoring in workers’ health and safety protection, provided
biological indicators are scientifically valid and bring added value to worker protection and prevention
of occupational ill-health. It also promoted the development of EU level guidance on biological
monitoring for substances under both the CMD and CAD and agreed with a potential amendment of
Annex |l to state that:

“Where biological surveillance is carried out, those undertaking such surveillance should take into
consideration biological values recommended by SCOEL as well as other available guidance and
information at national and EU level”.

D3.1.2 Acceptability of biomonitoring, data use and data protection related
issues

Key issues regarding the acceptability of biomonitoring relates to the workers agreement to
participate in testing and the handling of information that is generated during the process. These
issues are discussed in the following sub-sections.

Worker consent

Member States vary in terms of workers’ need to give consent to biomonitoring and the sharing of
data in this regard, and Table X7-6 in Section X7.3 of Annex 7 provides some examples across the EU.
The RPA 2017 study!?’ collected information on the requirement for workers to provide consent to
providing samples for biomonitoring purposes and identified 6 MS where consent was required and 6
MS where it was not or workers were obliged to provide samples. In 2 MS it was not clearly identified
if consent was required, one indicated there was an obligation to undergo a health examination (but
did not clearly state that they had to provide a sample) and one MS indicated that employees were
legally obliged to provide a blood or urine sample but that informed consent was required to take the
sample. Further details on consent to providing samples for testing are provided in Annex 7.

Data handling

EU-OSHA!?® points to the fact that individual biomonitoring results are medical data and as such,
should be handled accordingly. Data handling, storage and communication are important issues in
the EU, subject to data protection and privacy laws. In light of this, EU-OSHA highlight that
communication (and interpretation) of individual results should be made only to the worker
concerned and that ethical considerations must be considered during the entire process of a
biomonitoring study.

The International Commission on Occupational Health (ICOH) code of ethics!? states that ‘Biomarkers
must be chosen for their validity and relevance for protection of the health of the worker concerned,

127 RPA, Second study to collect updated information for a limited number of chemical agents with a view to
analyse the health, socio-economic and environmental impacts in connection with possible amendments of
Directive 2004/37/EC on the protection of workers from the risks related to exposure to carcinogens or
mutagens at work, January 2017, Final Report

128 hitps://oshwiki.eu/wiki/Biological monitoring (biomonitoring)

129 |nternational Code of Ethics for Occupational health professionals - Third Edition
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with due regard to their sensitivity, their specificity and their predictive value’. Principles of this
internationally agreed document are:

e Biomonitoring should not be used as screening tests or for insurance purposes.

e Current knowledge in biomonitoring of susceptibility does not justify job opportunity
discrimination of affected workers.

e Priority should be given to non-invasive (urine) and easily collected sampling (spot). In these
cases, informed consent is usually not required for routine procedures using validated
biomarkers.

e |nvasive tests or tests posing a health risk calls for a risk-benefit analysis, and informed consent
of the worker.

The code requires occupational health professionals to maintain records with an appropriate degree
of confidentiality and that the results of medical investigations should be maintained in confidential
medical files. The protection of health data and of the privacy of workers is identified as part of the
duty of the occupational health profession.

The RPA 2017 study noted that workers’ consent to the sharing of information with an employer is a
requirement for most Member States. There are some however where consent is not required (e.g.
Bulgaria, Hungary and Latvia) and in some (e.g. Denmark, Lithuania) the results appear to be provided
to the employer first, and are then shared with the worker. Further details on the requirement to gain
workers’ consent to share data are provided in Annex 7.

The issue of what happens to medical records in the event of the closure of a company is also of note.
In the RPA 2017 report, it was noted that in Lithuania, monitoring data on health care and chemical
agents must be transmitted to the archive to store in accordance with the law on documents and
archives of the Republic of Lithuania. In Romania, where a business ceases to trade, the health and
exposure records must be made available to the territorial health authority.

GDPR related issues

Regulation (EU)2016/679 of 27 April 2016 (with corrigendum published in the OJEU of 23 May 2018)
sets out rules relating to the protection of natural persons with regard to the processing of personal
data and rules relating to the free movement of personal data. As such, it is of direct relevance to
health surveillance information collected and stored on workers exposed to CMR substances.

The European Human Biomonitoring Initiative (HBM4EU)*3° has identified key issues relating to the
use of biomonitoring samples and data in its own context in a Legal and Ethics Policy Paper®*! and
which highlights key issues of relevance for the monitoring of BLVs and health surveillance of workers.
These are briefly summarised in the following paragraphs.

The GDPR requires data to be stored, processed and accessed in a manner which reflects a number of
key principles protecting the rights of the individual that data is related to (the data subject). The
HBMA4EU Policy paper states the following:

130 https://www.hbm4eu.eu/
131 |egal and Ethics Policy Paper, Update August 2018 - HORIZON2020 Programme Contract No. 733032
HBM4EU Ref. Ares(2018)4865890 - 21/09/2018
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The data must be processed “..lawfully, fairly, and in a transparent manner” (Art. 5.1a), and for
specific purposes, and not further processed in an incompatible manner (Art.5.1b). ... The principle of
data minimisation requires that only personal data sufficient for the purpose be processed (Article
5.1c), and that it should be accurate (Art. 5.1d).”

The paper stresses the importance of the data subject granting consent for the processing of data. In
this context, consent from the data subject must be given for processing the data, with the purpose
of any data processing clearly explained using clear and plain language, and consent should be as easy
to withdraw as to grant. However, as indicated below, this level of consent does not appear to be
consistently required in a number of MS in relation to biomonitoring data collected in the context of
samples collected in the monitoring of BLVs.

Other areas highlighted in the HBM4EU policy paper include:

o Notification of data breach — where the data subject is entitled to be informed of any data
breach likely to “result in a risk for the rights and freedoms of individuals” within 72 hours of
the controller of the data being aware of the breach

e Right to access and further rights of notification — the data subject is entitled to receive a
copy of the personal data held in electronic form and be informed by the data controller
whether or not their data is being processed, where and for what purpose

e Right to be forgotten — the data subject is entitled to have their data erased and any further
dissemination of their data ceased, particularly in the case where they withdraw consent to
data being processed

The GDPR caveats a number of the above and other provisions in terms of where the data serves the
publicinterest, and it is noted that this will be subject to the interpretation of legal systems in different
Member States and, presumably, ultimately at the Court of Justice of the European Union.

D3.1.3 Capacity to implement biomonitoring
Technical capacities

Literature review and consultation have not provided comprehensive information regarding the
differing capacities of companies/laboratories to implement biomonitoring of CMR substance on an
EU-wide basis. However, the RPA 2017 study collected data illustrating that BLVs were in effect for
106 different CMR substances across the EU. This list of substances covered all Member States and
details on the number of CMR substances for which BLVs have been set in the different Member States
are provided in Annex 7. In many cases, there are more than one BLV set for a particular substance,
which can reflect different lengths of exposure, different media, different biomarkers etc.

In total, there were 705 biological limit values identified across the 106 different chemical agents and
of these chemical agents (with the exception of lead which is applicable in all Member States), there
were 25 agents (approximately 24%) where BLVs were applied in seven or more Member States that
had identified biological values (biological limit values or guidance values) for that particular chemical
agent.

It is assumed that sufficient capacity (at company and laboratory levels) is within each Member State
to be able to implement biomonitoring requirements for these existing BLVs, although it is noted that
from consultation responses in this study, not all companies currently carry out biomonitoring other
than for lead (which is mandatory) and that many other BLVs are not mandatory. It is noted also that
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biomonitoring may be carried out for a wide range of other purposes and substances other than just
CMRs, meaning that general capacities for biomonitoring are likely to be significantly higher than just
for CMRs.

Cost of biomonitoring

An increase in the use of biomonitoring through the establishment of additional binding BLVs at EU
level under Option 5 would result in additional costs to both companies required to obtain and analyse
blood/urine samples as well as for MS authorities in monitoring and enforcing compliance. It is also
the case they biomonitoring technologies are not available for all substances and therefore in order
to introduce more BLVs and monitor exposure against these, new technologies and testing methods
will need to be developed, incurring R&D costs. This section provides a discussion on the nature of
the costs to companies that might be envisaged under an expansion of the use of biomonitoring, along
with other additional potential barriers.

A large range of analytical methods are available (43 different analytical methods are listed in the
Institut National de Recherche et Sécurité - INRS ‘Biotox’ database!®2). The main families of analytical
methods included within the database are (with acronyms from the French):

e CPG: gas phase chromatography

e CL: liquid chromatography

e HPLC: high performance liquid chromatography
e FLUO: fluorescence detector

e FID: flame ionisation detector

e ES: selective electrode

e CO-oximetry: measure of carboxyhaemoglobin
e MO: optical microscope

e ENZ: enzymatic method

e |IMMUNO: immunology method

e RMIN: nuclear magnetic resonance

e SAA: atomic absorption spectroscopy

e |CP: inductively coupled plasma mass spectroscopy
e Colorimetry

Cost for analysing samples vary significantly according the chemical substance, media being tested
(blood, urine etc.) and parameter being tested for. Data on sample analysis costs using different
analytical methods which were extracted from the INRS database during the RPA 2017 study for a
range of substances are presented in Annex 7.

Cost comparison — Biomonitoring and Air Monitoring

It is not feasible within the context of this study to estimate the scale of costs associated with the
range of potential BLVs (e.g. as presented in the SCOEL paper). However, a detailed comparison of
the costs of biomonitoring and air monitoring for trichloroethylene (TCE) were presented in the RPA
2017 study. It was noted that costs will vary according to the country in which monitoring is performed
and that this applies to staff costs involved as well as to analytical costs charged by laboratories. All

132 http://www.inrs.fr/publications/bdd/biotox.html
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assumptionsincluded in the cost model, as well as the estimates for biomonitoring and air-monitoring
are presented in Annex 7.

The following table summarises the costs estimates for biomonitoring and air monitoring per company
per year based on the assumptions made in the RPA 2017 study.

Table D3-1: Comparison of biomonitoring and air monitoring costs for TCE at the workplace per company
per year

Air monitoring
Scenario 1* Scenario 2**
Total estimated costs (€) 761-1,346 573-1,045 1,150-2,150

* Sampling and analyses performed by company; ** sampling and analyses performed by external contractor

Parameter Biomonitoring

The resulting cost estimates show:

e A monitoring campaign for TCE may be implemented for around €1,000 per year with
minimum and maximum estimates about a factor of 2 below and above this value.

e Differences in labour costs and the question whether air monitoring can be performed by the
company itself appear to be the most important factors'*?

Whilst the above cost comparison was specifically for measuring TCE concentrations TCE, it does
provide an order of magnitude for biomonitoring costs. In the event that biomonitoring were to be
implemented on an EU-wide basis for CMR substances, the cost per company would be influenced
significantly by the number of CMR substances used.

It is recognised that these costs relate to urine sampling. For blood monitoring, the costs would be
higher due to the logistical effort required (the worker needs to be at a specific time in a specific place,
shower before, etc.).

D3.1.4 Extent to (and reliability with) which biomonitoring results can be
used

Introduction

The main pathways for exposure to chemical substances in the workplace are via inhalation, dermal
and oral routes, with inhalation and dermal being of primary concern. It is noted that these pathways
are specific to each substance, can vary from individual to individual and can be influenced by a range
of other environmental factors.

Identifying levels of occupational exposure from different chemical substances involves a range of
approaches that may involve measuring through air monitoring in the workplace, measuring the
presence of substances on work surfaces and biomonitoring of workers, through the monitoring of
biological markers which reflect worker exposure.

Biological monitoring involves measuring biological markers in different media (e.g. blood, urine) of
workers exposed to chemicals and can include:

133 This latter issue is related to the question whether the company has the required instrumentation (e.g. a
gas chromatograph) in place anyway
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e the toxic substance itself;
e one or more of its transformation products or metabolites.

SCOEL’s methodology for deriving occupational exposure limits indicates that measurement
techniques should be able to assess exposure at:

e 0.1times the OEL for 8-hour TWA

e 0.5 times the OEL for 15 min STEL.

e 0.1times the BLV

e foraBGV, levels found in a non-occupationally exposed population, or at the limit of detection
of the most sensitive method.

A basic comparison of biomonitoring and air monitoring is provided in the table below.

Table D3-2: Comparison of biological and workplace air monitoring*3*

Biological monitoring Workplace air monitoring
Quantifying Internal dose External dose
Absorption All routes Inhalation only
Confounders Metabolic phenotype Personal protective equipment,

substances with similar
structure/chemical properties

Standardisation Difficult Easy

Interpretation Difficult Moderately difficult

Measurement Indirect (biomarkers) Usually indirect (dangerous
substance)

In addition to reflecting total exposure from all routes, which is an additional advantage over air
monitoring, biomonitoring also takes into account any personal protective equipment worn during
handling of chemicals. In contrast, air monitoring only provides a value for the external exposure.
Furthermore, as highlighted by ANSES®*®, biomonitoring also takes into account repeated exposure
throughout a worker's working life. SCOEL 2013 points out that inter-individual variation in
toxicokinetics, as well as in other physicochemical and biological factors, may lead to differences in
the amount absorbed for a given atmospheric concentration by different workers. Biomonitoring
would pick up these higher-level concentrations in those workers that absorb greater amounts,
whereas air monitoring alone would not. Similarly, working in different areas with different
concentrations of chemicals during a shift means that individuals may be subject to greater levels of
exposure than some of their counterparts. Again, biomonitoring would be able to pick up such
variations.

The remainder of this section sets out some of the key processes involved in biomonitoring and
highlights the issues associated with its use as an indicator for workplace exposures and subsequent
ill-health resulting from different chemicals.

134 Manno, M., Viau, C., in collaboration with Cocker, J., Colosio, C., Lowry, L., Mutti, A., Nordberg, M. & Wang,
S., ‘Biomonitoring for occupational health risk assessment (BOHRA)', Toxicology Letters, 2010
135 https://www.anses.fr/en/content/biological-limit-values-chemicals-used-workplace
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Required understanding for biomonitoring

According to EU OSHA%¢, biomarkers can be used effectively to determine exposure and potential
health effects if their toxicological background in terms of the following is understood:

e the fate of the chemical and/or its metabolites in the body (toxicokinetics);

e the mechanism of the disease/adverse effect (toxicodynamics);

e the way in which the individual factor promotes the chemical to cause disease/adverse effect
(susceptibility).

EU-OSHA notes that there are a number of factors which can lead to the chemical substance
transforming in the body in different ways, including gender, age, body mass, the non-workplace
environment (e.g. diet, alcohol consumption, medication etc. In addition, the different metabolisms
of individuals can also affect transformation.

As such, biomonitoring strategies will need to account for such variations when determining actual
levels of exposure to chemicals. It is also noted that the toxicokinetic features of many substances
mean that they are not appropriate for biomonitoring as a result of their short half-life and/or their
disappearance from blood or urine which means they are unable to be measured appropriately.

Sampling and chemical analysis

Several factors may affect the quality of samples taken for measuring exposure, thereby influencing
the quality of results. These include:

e type of biological media in which the substance is being measured

e pointin time of collection (due to the varying half-lives if different substances)
e containers and preservatives and other additives used to stabilise the sample
e storage temperature

e transport time.

The concentration of a substance can vary significantly with its half-life, leading to widely fluctuating
concentrations during the working day or week, meaning that the timing of sampling is essential.
Samples can therefore reflect exposure over a short time and may not be representative of average
long-term exposure. This means that multiple samples are required in order to accurately estimate
exposure, increasing costs and inconvenience for workers. Ensuring that samples are not
contaminated is also critical to the reliability of results, with SCOEL noting in its 2013 of its
methodology paper for determining OELs'*’ that contamination can be a source of errors in results.

136 https://oshwiki.eu/wiki/Biological monitoring (biomonitoring)
137 Methodology for the Derivation of Occupational Exposure Limits - Scientific Committee on Occupational
Exposure Limits (SCOEL), Key Documentation (version 7) June 2013
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ANSES (2011)*3® also notes the importance of other factors affecting the concentration of chemical
agents in samples and this is an important consideration when identifying the sampling strategy.
Deutsche Forschungsgemeinschaft (2015)*° highlights that sampling should take account of both
exposure conditions at the workplace and the pharmacokinetics of the chemical agent, and that
factors affecting the concentration of chemical agents in blood and tissues are also important. These
include level of physical activity during exposure, where the blood/air distribution is larger than 10
and extent to which workers are exposed to hyperbaric pressure. In such cases, more frequent
sampling is needed.

There are also a number of factors that need to be taken into account individually (Deutsche
Forschungsgemeinschaft, 2015; Christensen et al, 19994°):

e The dynamics of pathophysiological processes

e The short-term effects of exposure-free periods

e The long-term effects of ageing

e The specific workplace conditions

e Background exposures

e External factors such as workload, exposure to several chemical agents at the same time,
intake of medicines, alcohol and smoking.

It is noted that urine samples are more readily accepted by workers than blood samples due to its less
invasive nature.

The selection of an appropriate analytical method is critical for the validity/reliability of a biomarker
and the following qualities all have a significant influence:

e accuracy
e precision

e reproducibility
e recovery

e sensitivity

EU-OSHA notes the importance of using reliable and validated analytical methods, supported by
internal quality control and external quality assurance schemes. Similarly, the 2017 SCOEL
methodology notes the importance of using appropriate biomonitoring and analytical methods and

138 ANSES (France) (2011): Des recommandations relatives a la surveillance biologique des expositions en
milieu professionnel aux agents chimiques publiés au 30 novembre 2011, available at:
https://www.anses.fr/documents/ANSES-Ft-VLB.pdf on 12 September 2016

139 Deutsche Forschungsgemeinschaft (Germany) (2015): List of MAK and BAT Values 2015: maximum
concentrations and biological tolerance values at the workplace, Permanent Senate Commission for the
Investigation of Health Hazards of chemical Compounds in the Work Area, Report No. 51, available at:
http://onlinelibrary.wiley.com/doi/10.1002/9783527695539.fmatter/summary on 13 September 2016.

140 Christensen JM et al (Denmark) (1999): Biomarkgrer og biologisk monitering (translation: Biomarkers and
biological monitoring), Kapital/Chapter 6, available at:
http://www.arbejdsmiljoforskning.dk/upload/toksik-i-kap-vi.pdf on 19 September 2016
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that these can change over time. It is therefore essential that those facilities charged with
implementing biomonitoring remain fully up-to-date with the appropriate and up-to-date methods.

Variation in results
EU-OSHA notes that:

“the predictive value of an effect biomarker is the extent to which that particular biomarker is capable
of correctly separating subjects with a likelihood of impairment or disease from those without it and it
may be influenced by different factors”.

Measurement uncertainty can be increased by the fact that concentration levels for biomarkers can
decrease when disease/negative health effects materialise. Significant variations may also exist
between different workers and between different days for the same worker, further leading to
uncertainty over whether or not there is exposure above the safe limit suggested by a BLV. It is also
important to take into consideration that BLVs are established for healthy workers and do not cater
specifically for those with particular health issues. EU-OSHA suggests that biomonitoring should be
reassessed to accommodate these workers and that an individual approach may be required.

Interpretation of biomonitoring results

The French Agency for Food, Environmental and Occupational Health & Safety (ANSES)!*! observes
that whilst biological monitoring includes all of the routes through which exposure may occur
(inhalation, dermal, oral), it is not possible to identify the relative contribution of different routes and
exposure sources, and nor can it identify exposure peaks. Consequently, whilst it may be able to
identify that exposure is an issue, it has limitations as a tool to assist in identifying and
remedying/mitigating the causes of exposure.

When comparing to appropriate reference values (EU-OSHA recommends that these are locally
determined due to the influence of socio-economic factors and environment) it is noted by EU-OSHA
that those interpreting biomonitoring results need to be aware of all the uncertainties involved in the
results and how the reference is defined. Better interpretation of biomonitoring data may be achieved
when variability factors are taken into consideration.

SCOEL 2013 notes the difficulties associated with interpreting results and as with results of laboratory
investigations, biomonitoring results have to be evaluated whilst considering the whole picture,
bearing in mind factors such as:

e the dynamics of pathophysiological processes,

e the short-term effects of exposure-free periods,

e the long-term effects of ageing,

e the specific workplace conditions,

e intensive physical activity and unusual conditions of atmospheric pressure and
e any individual background exposures

141 https://www.anses.fr/en/content/biological-limit-values-chemicals-used-workplace
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Appropriateness of biomonitoring

The Commission guidelines on the CAD!*? set out circumstances when it is appropriate or not

appropriate to use biomonitoring.

Table D3-3: Appropriateness of biomonitoring

Appropriate for

Confirmation of the results of an environmental
assessment when this raises doubts, for example
if it is difficult to obtain representative
environmental measurements

Not appropriate for
Monitoring exposure to chemical agents for
which reliable indicators are not available

Detection of potential absorption by routes
other than the respiratory tract. The initial risk
assessment, based exclusively on environmental
data, may be changed as a result

Automatically replacing environmental
monitoring of exposures to chemical
contaminants which penetrate exclusively by
inhalation

Assessing the effectiveness of using personal
protective equipment or other prevention
measures introduced

Evaluating the state of a worker’s health, even
though a clear relationship with this may exist

Detection of non-work exposures

Making a clinical diagnosis of a disease

(environmental, domestic, in leisure activities,
etc.)

Detection of individuals with a possible physical
work overload in a group of workers
theoretically operating under the same
conditions

Detection of exposures which, while not
constituting a risk, could be reduced by
improving work and personal hygiene habits

Evaluating risks or effects due to acute exposures

Determining the work source of the
contaminant analysed

D3.1.5 Information from consultation

The consultation carried out under this current study sought the views of Member State authorities,
industry associations, companies and OSH professionals on the usefulness of introducing BLVs under
the CMD. Of those companies that answered questions in this area (24 companies), 8 indicated that
they thought it would be useful, 4 that it would not, 7 that they didn’t know and 5 did not answer this
specific question. Of the 24 companies responding, 9 indicated that they already carried out some
biomonitoring, 12 that they didn’t and 3 did not provide any indication in this regard.

Of those that expressed a view, clearly the majority were in favour of introducing BLVs under the CMD.
All stakeholder groups were asked to comment on the strengths and weaknesses of biomonitoring in
respect of protecting workers. Detailed responses are provided in Annex 7 and feedback received can
be summarised as follows:

Positive Feedback

Biomonitoring is considered useful as it Incorporates exposure from all exposure pathways and can
bridge the gap between risk assessments and personal variations. It was felt that it could be used in
the absence of but also to complement OELVs and that results could be important for early diagnosing

142 practical Guidelines of a Non-Binding Nature on the Protection of the Health and Safety of Workers from
the Risks Related to Chemical Agents at Work, June 2005, European Commission
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of potential disease in the absence of clinical signs. It was noted by OSH expert that biomonitoring for
lead at least is widely accepted and legally enforced.

Negative Feedback

Member State authorities and OSH experts expressed views that where indicators are recorded in
excess of permitted levels, results may be manipulated though extending time intervals between
samples or replacing workers with longer term exposure with new ones. Some stressed that it can
result in a “blame the worker” strategy and that reductions in exposure rarely occur. Differences in
the effects of exposure on biomarkers in different people was also highlighted.

Other comments received during consultation relating to the use of biomonitoring are presented
below.

MS authorities

e BLVs should be introduced but always in combination with binding OELs.

e Biomonitoring should take national context and provisions into context (so should not set at
EU level)

e For many carcinogens, the best way to measure exposure and to show compliance would be
biological limit values. However, CMD does not allow this.

e Taking into account that concepts on biomonitoring still need to be developed, we do not
favour to give them a prominent place in the Directive, e.g. by explicitly listing them for specific
substances.

e |n order that the valuable work of SCOEL is visible and accessible we would propose to add in
Annex Il ,Practical recommendations for the health surveillance of workers” a reference that
SCOEL (and possibly national) values are available and the internet link to SCOEL values

e Additionally, we note an increase in biological monitoring generally in Industry so there is a
demand for authoritative values. Such values should not be limited only to CMD but be
included under CAD also.

e Introducing BLVs or BGVs is important for prevention of diseases.

e There is value in using biological monitoring (and recommended values) to assist employers
and others in determining if controls are sufficient; raising awareness amongst employees of
the importance of observing the controls in place, etc. However, the place for this information
is in guidance not law.

e BLVs/BGVs need to be developed taking into account the variances in the potentially exposed
population (e.g. sex, size, fat levels, etc.), all of which could impact on what a ’safe’
recommendation in the Directive is.

e There is the danger that, given the focus that many put on numbers, including a specific table
of BLVs so prominently in Annex Il will focus attention on that, at the expense of other health
surveillance aspects.

e Health surveillance should encompass a range of activities including:

— review of information on exposure, e.g. the results of air monitoring or biological
monitoring and any related ill health;

— review of the risk assessment and any modifications made when necessary;

— checks by a responsible person such as a supervisor or manager, e.g. for chrome
ulceration or skin checks for dermatitis;

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 174



— enquiries about symptoms, inspection or examination by a suitably qualified person,
e.g. an occupational health professional;

— medical surveillance, i.e. a specific type of health surveillance under the supervision
of an appointed doctor for the purpose of regulation 11(5). This may include clinical
examination.

Trade Unions

e The existing EU limit values for lead and lead compounds are outdated and should be revised.
e CMD and CAD require modernisation regarding exposure and/or biological limits

OSH Professionals

e Biomonitoring for lead has been widely accepted with MS establishing BLVs and is legally
enforced.

e Biomonitoring of exposure should not be considered as health surveillance but rather in terms
of exposure monitoring. It should be possible to set BLVs under both CMD and CAD and their
use should be promoted and all EU limit values should be binding to the Member States.

Industry associations

e There is a need to further strive for alignment/coherence of methodologies (e.g. RAC and
SCOEL) to derive a threshold Exposure and/or biological limits: Need to consider biological
monitoring/limits more actively. Other: Need to reflect about combined/mixed exposures.

e OELVs set under the Carcinogens Directive are binding. A trade association consulted fully
opposes considerations to introduce Biological Limit or Guidance Values under the
Carcinogens Directive for the following reasons:

e overall highly unsatisfactory experiences with Indicative OELV-setting procedures
currently in place;

e heterogeneous handling of Indicative OELVS at national level and resulting distortions of
competition;

e only the establishment of Binding OELVs takes into account science, socio-economic
impact, technical feasibility and analytical measurability and thus is more likely to lead to
the setting of safe, but workable limit values.

D3.1.6 BLVs and Health Surveillance

Biomonitoring and Health Surveillance in CAD
Article 10 paragraph 1 of Directive 98/24/EC specifies the following in relation to Health Surveillance:

“Where a binding biological limit value has been set as indicated in Annex I, health surveillance shall
be a compulsory requirement for work with the hazardous chemical agent in question, in accordance
with the procedures in that Annex. Workers shall be informed of this requirement before being
assigned to the task involving risk of exposure to the hazardous chemical agent indicated.”

Member States are required to establish arrangements to ensure that individual health and exposure
records are made and kept up to date for all workers undergoing such health surveillance and the
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Directive notes that biological monitoring and related requirements may form part of this health
surveillance.

Annex Il currently only identifies a binding BLV of 70 ug Pb/100 ml blood for lead and sets down the
procedures for health/medical surveillance. It indicates:

Medical surveillance is carried out if:

e exposure to a concentration of lead in air is greater than 0,075 mg/m3, calculated as a time-weighted
average over 40 hours per week, or
e ablood-lead level greater than 40 pg Pb/100 ml blood is measured in individual workers.

Practical guidelines for biological monitoring and medical surveillance must be developed in accordance with
Article 12(2). These must include recommendations of biological indicators (e.g. ALAU, ZPP, ALAD) and
biological monitoring strategies.

The Commission’s non-binding guidance (referred to in Article 12(2)) provides guidance on the steps
that should be followed when establishing a health surveillance programme as follows:

e deciding, in light of the directive, whether a health surveillance programme is required;

e determining appropriate procedures and frequency;

e providing the material and human resources for this surveillance to take place;

e ensuring workers and their representatives can appropriately participate and have suitable
information;

e applying the necessary prevention measures in line with the results obtained;

e reviewing the effectiveness of the prevention measures applied.

It is noted for lead that medical surveillance is required a blood-lead level greater than 40 ug Pb/100
ml blood is measured in individual workers. This being lower than the BLV of 70 pg Pb/100 ml blood
points to a level of potential uncertainty over the true threshold level or residual risk and the guidance
document identifies a series of “lowest level of observation of effects” linked to differing levels of lead
in blood in this respect.

Based on the above, a number of scenarios and factors can be envisaged to imagine differing
circumstances and justifications for maintaining or relaxing the link between BLVs and the mandatory
requirement for health surveillance under the CAD.

These are presented in turn below with a discussion of the key parameters involved.
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Figure D3-1: Scenario 1 - uncertainty

As a general principle, reprotoxic chemicals have a threshold for health effects. Assuming that
biomonitoring is properly carried out, if the measured concentrations are below the BLVs (which take
into account thresholds), then there would be no effects and consequently no need for additional
health monitoring. In any event, it is difficult to monitor for a number of reprotoxic effects e.g. early
pregnancy loss.

Disagreement/
Uncertainty

Under Scenario 1, where there is uncertainty over the threshold or some scientific disagreement over
its level, health surveillance would be indicated

In the context of lead, other factors which might point to relaxing the requirement for health
surveillance is that exposure levels appear to have fallen significantly since the introduction of the
binding BLV under CAD. As indicated in this report, lead exposure levels in the workplace are now
close to background levels, making them difficult to monitor and even more difficult to monitor health
effects on workers that are likely to be attributable to exposure.

[ Scenario 2 }

Feasibility/
Threshold Measurement
YIS

BLV set >
threshold

Monitoring

Residual Risk )
required

Monitor @
< Theshold

Figure D3-2: Scenario 2 — residual risk
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In the event that there are feasibility issues in setting thresholds/BLVs, biomarkers are difficult or
expensive to measure or there is disagreement over the level at which a BLV is set, it may be the case
that a politically acceptable solution is required in order to reach an agreement. Scenario 2 identifies
that residual risks may remain and under these circumstances, health surveillance would be important
to ensure that any warning signs over the health of individual workers are detected early and remedial
actions taken.

However, if it can be demonstrated that exposure at the workplace is maintained at levels below the
DNELs established for a substance, residual risk should be all but eliminated, or very low at least. In
such circumstances, it might be considered that it would not be as necessary to carry out health
surveillance.

Existing BLV/BGV's

Directive 98/24/EC identifies that health surveillance is compulsory where binding biological values
have been set for hazardous chemical agents. For Directive 98/24/EC this relates specifically to lead
and its ionic compounds, but there are numerous Member States that have set binding and non-
binding biological limit values for other hazardous chemical agents as well, including substances
controlled under the CMD. In total, 106 substances were found in the RPA 2017 report to have
associated BLVs across the EU. Those relating to reprotoxic chemicals are discussed below. Table
D3-4 provides the SCOEL and national BLV-related limits for those of the 27 focal substances in this
current study where they have been identified.

Lead and its compounds are specifically identified in Annex Il of the CAD and there is a corresponding
obligation to introduce binding BLVs across the EU. BLVs identified for lead as being in place across
Member States are set out in Annex 7. Additional BLVs from the longer list of repro 1A/1B substances
developed earlier in the study (659 substances) were also identified and these are presented in Annex
7.

It is noticeable from the data that there are considerable differences in the BLVs set across Member
States, in the level of the BLV, the biological media and the approach to measuring concentrations.
This potentially indicates differing opinions on threshold levels and could be a significant factor
if/when it comes to attempting to set BLVs and binding BLVs at the EU level.

If biomonitoring requirements are to be extended to other substances, and additional binding BLVs
are to be set, the process involved in doing this may identify a number of the issues and factors
identified above, including issues of uncertainty, residual risk, feasibility, measurability etc. This being
the case, it would appear prudent to maintain the link between binding BLVs and mandatory health
surveillance with the ability to set monitoring requirements in accordance with measured exposure
levels, as with lead.

Table D3-4: BLVs associated with the focal list of 27 reprotoxic substances

EC CAS Name SCOEL recommended National BLV-related limits
Number Number BLV
R1 Fully registered CLH RA
201-245-8 | 80-05-7 4,4 -isopropyl- BLW - total urinary bisphenol A,
idenediphenol after hydrolysis, at 80 mg / L (at the
end of the shift) (Germany)
231-100-4 | 7439-92-1 | Lead 30 ug/100 ml (Jan 2002) | Details provided separately in
(Limit of 70 ug/100 mlin | Annex 7

CAD Directive)

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 178



Table D3-4: BLVs associated with the focal list of 27 reprotoxic substances

EC CAS Name SCOEL recommended National BLV-related limits
Number Number BLV
R1 Fully Registered CLH No RA
203-804-1 | 110-80-5 2- 50 mg 2-ethoxyacetic | USA BEl - 2-ethoxyacetic acid/I

ethyoxyethanol | acid/l urine or 40 mg/g. | urine = 100mg/g creatinine at ned
creatinine (Aug 2007) at | of shift and end of working week
the end of the working | (1994).

week. Urinary ethoxyacetic acid = 50 mg /
L after several shifts (last
modification <2000) (Germany).
For exposure to 2-ethoxyethanol
and 2-ethoxyethylacetate: Urinary
2-ethoxyacetic acid = 20 mmol /
mol creatinine (i.e. 18 mg / g
creatinine) at end of shift, weekend
(last modification <2007).

R1 Fully Registered Self

None identified

Potential Impacts of breaking the mandatory link between BLVs and health surveillance

The issues of consent to testing by workers and for the processing and use of medical data in health
surveillance in the workplace have been discussed above. These major ethical issues provide a
potential barrier to the adoption of BLVs on a wider scale. Whilst monitoring of BLVs requires testing
and processing of data, a mandatory link to wider health surveillance as it currently exists within CAD
may not be considered necessary and removing that link could potentially result in the wider adoption
and use of BLVs (due to more limited intrusion in terms of processing of information about workers
health). Consultation carried out for this study involved asking stakeholders whether there might be
potential impacts that might result from breaking this link and Figure D3-3 below sets out the results.

m Member State authorities

4 M Industry associations
3 ™ Trade Unions
m OSH Experts
2
1 -4
0 -4

Significant Moderate Moderate Significant Do not No
positive positive negative negative  know answer

Figure D3-3: Impacts from breaking the link between binding Biological Limit Values (BLVs)s and health

surveillance
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Table D3-5: Member State authorities comments on impacts

Member State

Comment

FI The acceptance of BLVs as a legislative option would increase at the EU level.

UK Do not understand why you break the link. If the limit values are binding their use is
mandatory and it makes no sense not to use them as part of health surveillance

DK | don't suspect that there would be any impact, as biomonitoring would still be a natural
part of the health surveillance if a biological limit value exists but | can't be sure.

FR No requirement would produce inequalities. The principle of using it when appropriate
should be mandatory, but the means to perform the biomonitoring do not need regulatory
prescriptions

EE Biological limit value would probably be beneficial for the monitoring of workers’ health
and for the risk management by employers. But the Biological Limit Values should be
optional not mandatory.

IT In Italy we have only the BLV for Pb, which is compulsory in health surveillance. There are
no other official BLVs in our law

RO Biological Limit Values (BLVs)s are part of health surveillance.

Table D3-6: Trade Unions comments on impacts

Member State = Comment

DK Only for some substances it is important to use BLV in health surveillance. For other
substances it can have a negative impact on prevention and the focus on keeping exposure
as low as possible at all times.

DK BLVs does matter for prevention for instance regarding lead exposure so one should keep
the link between BLVs and health surveillance.

DE Human biomonitoring is a valuable option for a comprehensive exposure assessment.

However, it can only be a supplement to air monitoring as human biomonitoring can be
conducted on a voluntary basis only. Mandatory application is legally not possible in
Germany. A very similar comment was provided by another German stakeholder

Table D3-7: OSH experts comments on impacts

Member State
Fl

Comment

If I understood this question correctly, in this case BLVs can be given under combined
CAD/CMD but it is not mandatory to use those as part of health surveillance. According to
our experience from the survey made under HBM4EU project legislation is one of the main
reason to perform biomonitoring. Thus, if there are no BLVs, no biomonitoring is done in
some countries. On the other hand, if breaking the link would make it easier to give BLVs
under CAD/CMD, it might have positive impact even though it is not mandatory to do
biomonitoring as part of health surveillance. Anyway, the main problem currently is that
there is only one BLV set under CAD (for lead) and therefore, in some countries lead is the
only substance biomonitored.

AT

Biological monitoring is to be reduced and repressed, it must not be mandatory. Very often
biological monitoring is part of a "blame-the-worker" strategy or tends towards to become
something like this.

UK

I'm unsure about breaking the link, but biological monitoring techniques are improving,
and can be useful indicators in harness with air monitoring

Regarding monitoring compliance with BLVs and whether or not approaches should be determined at
EU or MS level, Figure D3-4 below shows the responses of differnet stakeholder groups. The figure
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indicates that the majority of MS authorities responding were of the view that this should be
determined at MS level, with industry associations not generally favouring this approach. 5 of the 8
Ms providing additional comments all highlighted ethical issues around consent to testing and
confidentiality of health data and the different approaches adopted by MS in accordance with local
customs/culture.

Industry associations made no comments on their answers to whether or not MS should determine
their own approaches to monitoring compliance with BLVs. 3 companies (from Denmark and Finland)
providing views on potential impacts expressed a desire for adopting a common across the EU. OSH
experts from Finland, Austria and UK highlighted that monitoring of BLVs was still a developing field
with associated ethical implications regarding consent and confidentiality, they should not be
mandatory in MS but that a common approach should be adopted across the EU to ensure that all
workers are protected.

10

B Member State authorities

m Industry associations

m Trade Unions

M OSH Experts

Yes No Do not know  No answer

Figure D3-4: Should MS determine own approach to monitoring compliance with BLVs?

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 181



Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 182



References

Acros Organics (2017): Dodecylphenol Safety Data Sheet. Acros Organics. Available at:
https://www.fishersci.co.uk/chemicalProductData uk/wercs?itemCode=10569282andlang=EN.

Addivant  (2018): Naugard® [|-5 30% EB Inhibitor. Addivant.  Available at:
https://www.addivant.com/content/naugard%C2%AE-i-5-30-eb-inhibitor

Ades A E, et al (2017): Proportion of Tubal Factor Infertility due to Chlamydia: Finite Mixture Modeling
of Serum Antibody Titers. American Journal of Epidemiology, 185 (2) pp124-134. Available at:
https://academic.oup.com/aje/article/185/2/124/2857213.

AEA (2009): Streamlining climate change and air pollution reporting -Final Report. AEA Group.
Available at:
https://ec.europa.eu/clima/sites/clima/files/strategies/2020/docs/streamlining cc _ap reporting en

.pdf.

AkzoNobel (n.d.): Product Stewardship. AkzoNobel. Available at:
https://www.akzonobel.com/en/about-us/what-we-do/sustainability/our-approach/our-
strategy/our-policies/product-stewardship.

AllAboutFeed.com (2017): Possible shortage of vitamin A and E for feed. AllAboutFeed. Available at:
https://www.allaboutfeed.net/Feed-Additives/Articles/2017/12/Possible-shortage-of-vitamin-A-
and-E-for-feed-225191E/ Accessed 20 August 2018.

Alves V M, et al (2018): A perspective and a new integrated computational strategy for skin
sensitization assessment. ACS Sustainable Chemistry and Engineering, 6 pp2845-2859.

Ananth CV, et al (1999): Incidence of placental abruption in relation to cigarette smoking and
hypertensive disorders during pregnancy: a meta-analysis of observational studies. Obstet Gynecol.,
93 (4) pp 622-8.

Angerer J, et al (1990): Occupational chronic exposure to organic solvents. Xlll. Glycolether exposure
during the production of varnishes. Int Arch Occup Environ Health, 62 (2) pp123-126. Available at:
https://link.springer.com/article/10.1007/BF00383588.

ANSES (2017): Publication de recommandations de VLEP pour plusieurs agents cancérogénes,
mutagenes et reprotoxiques (CMR) par I'Anses. Agence nationale de sécurité sanitaire de
I'alimentation, de I'environnement et du travail (National Agency for Food Safety, Environment and
Labor, France). Available at: https://www.substitution-
cmr.fr/index.php?id=70andtx_ttnews%5Bcat%5D=1andtx_ttnews%5Btt news%5D=227andcHash=0
aa28b7a9c.

ANSES (France) (2011): Des recommandations relatives a la surveillance biologique des expositions en
milieu professionnel aux agents chimiques publiés au 30 novembre 2011. Agence nationale de sécurité
sanitaire de Il'alimentation, de |'environnement et du travail (National Agency for Food Safety,
Environment and Labor, France). Available at: https://www.anses.fr/documents/ANSES-Ft-VLB.pdf
Accessed on 12 September 2016.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 183



ANSES (n.d.): Biological limit values for chemicals used in the workplace. Agence nationale de sécurité
sanitaire de Il'alimentation, de |'environnement et du travail (National Agency for Food Safety,
Environment and Labor, France). Available at: https://www.anses.fr/en/content/biological-limit-
values-chemicals-used-workplace.

ANSES (n.d.): Substitution of carcinogens, mutagens and reprotoxins (CMRs), the role of ANSES.
Agence nationale de sécurité sanitaire de I'alimentation, de I'environnement et du travail (National
Agency for Food Safety, Environment and Labor, France). Available at:
https://www.anses.fr/en/content/substitution-carcinogens-mutagens-and-reprotoxins-cmrs-role-
anses.

Appel K E, (2004): Organotin compounds: toxicokinetic aspects. Drug, Metab Rev, 36 (3—4) pp763—
786. Available at: https://www.tandfonline.com/doi/full/10.1081/DMR-200033490.

Aprea C, et al. (1998): Environmental and biological monitoring of exposure to mancozeb,
ethylenethiourea, and dimethoate during industrial formulation. J Toxicol Environ Health A, 43 (4)
pp263-281.

Arbejdstilsynet (2001): Executive Order on Work with Substances and Materials (chemical agents)*).
Arbejdstilsynet. Available at: http://engelsk.arbejdstilsynet.dk/en/regulations/executive-orders/292-
arb-med-stoffer-og-materialer.

Arbetsmiljé Verket (2015): Hygieniska gransvarden (AFS 2015:7), foreskrifter. Arbetsmiljé Verket.
Available at: https://www.av.se/arbetsmiljoarbete-och-
inspektioner/publikationer/foreskrifter/hygieniska-gransvarden-afs-20157-foreskrifter/.

Arbetsmiljé Verket (2017): Forslag till foreskrifter om dndring av Arbetsmiljoverkets foreskrifter om
kemiska arbetsmiljorisker. Arbetsmiljé Verket. Available at:
https://www.av.se/globalassets/filer/remisser/2017 038339 forslag till foreskrifter om andring
av_arbetsmiljoverkets foreskrifter om kemiska-arbetsmiljorisker.pdf?hl=%222004/37%22.

Arendrup, et al (2018): EDC Impact: Is exposure during pregnancy to acetaminophen/paracetamol
disrupting female reproductive development? Endocrine Connections, 7 (1) pp149-158.

ASA, Finland Institute of Occupational Health (2014): Those who cause cancer substances and
methods in their profession exposed in Finland. ASA. Available at:
https://www.julkari.fi/handle/10024/131073.

Assennato G, et al (1987): Sperm Count Suppression without Endocrine Dysfunction in Lead Exposed
Men. Arch Environ Health, 42 pp124-127.

Augood C, Duckitt K, Templeton A A (1998): Smoking and female infertility: a systematic review and
meta-analysis. Hum Reprod, 13 (6) pp1532-9.

Ausschuss fir Gefahrstoffe (2018): Informationen des Ausschusses fir Gefahrstoffe — AGS —zur
Absenkung der Akzeptanzkonzentration gemaR TRGS 910 im Jahr 2018. Ausschuss flir Gefahrstoffe.
Available at: https://www.baua.de/DE/Aufgaben/Geschaeftsfuehrung-von-

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 184



Ausschuessen/AGS/pdf/AGS-TRGS-910.pdf? blob=publicationFileandv=3.

Axmon A, et al (2006): Fertility among female hairdressers. Scandinavian Journal of Work Environ
Health, 32 (1) pp51-60.

Baqui A H, et al (1995): Bulging fontanelle after supplementation with 25 000 IU of vitamin A in infancy
using immunization contacts. Acta Paediatrica, 84 (8) pp863-866. Available at:
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1651-2227.1995.tb13781.x.

Bartlett E, and Trasande L, (2013): Economic impacts of environmentally attributable childhood health
outcomes in the European Union. European Journal of Public Health, 24 (1) pp21-26.

BASF SE (2006A): Summary of Results -Lysmeral and Lysmerylsaeure- Comparative Toxicity Study in
Wistar rats- Administration by gavage over 2 weeks; 4850369/01154 as cited in the CLH report for 2-
(4-tert-butylbenzyl)propionaldehyde 2013. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/documents/10162/2eff6c48-0950-4656-af10-342c574d5987.

BASF SE  (2018): Product Stewardship  Worldwide. BASF SE.  Available at:
https://www.basf.com/en/company/sustainability/management-and-instruments/responsible-
care/product-stewardship-and-global-product-strategy/product-stewardship-worldwide.html.

Basketter D (2008): Skin sensitization: strategies for the assessment and management of risk. Brit J.
Derm, 159 (2): pp267-273.

BASTA (2018): About BASTA. BASTA Available at: https://www.bastaonline.se/about-basta/about-
basta/?lang=en.

Bath, et al. (2013): Effect of inadequate iodine status in UK pregnant women on cognitive outcomes
in their children: results from the Avon longitudinal study of parents and children (ALSPAC): The
Lancet. 382 (9889): pp331-337. Availble at:

http://www.ign.org/cm data/2013 Bath Effect of inadequate iodine status in UK pregnant wo
men _on cognitive outcomes in their children ALSPAC Lancet.pdf.

BAuA  (2008): Technical Rule for Hazardous Substances. BAuA. Available at
https://www.baua.de/EN/Service/Legislative-texts-and-technical-rules/Rules/TRGS/TRGS-600.html.

BAUA (2017): Justification Document for the Selection of a CoRAP Substance. BAuA. Available at:
https://echa.europa.eu/documents/10162/13628/corap justification 310-154-
3 de 4703 en.pdf/af93486c-a7f7-58ec-2c35-57eeb3e372f1.

BAUA (2018): Y designation: Compliance with OEL and BLV values means no risk of reproductive
damage. BAUA. Available at: https://www.baua.de/DE/Angebote/Rechtstexte-und-Technische-
Regeln/Regelwerk/TRGS/pdf/TRGS-900.pdf? blob=publicationFile.

BAUA (n.d.): Easy-to-use Workplace Control Scheme for Hazardous Substances (EMKG): Federal
Institute for Occupational Safety and Health. BAUA. Available at:
https://www.baua.de/EN/Topics/Work-design/Hazardous-substances/EMKG/Easy-to-use-
workplace-control-scheme-EMKG node.html.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 185



BAUA (n.d.): Technical Rules for Hazardous Substances (TRGS) — Selected TRGS. BAuA. Available at:
https://www.baua.de/EN/Service/Legislative-texts-and-technical-rules/Rules/TRGS/TRGS.html.

BCF (2018): Coatings Care - Performance. The British Coatings Foundation. Available at:
https://www.coatings.org.uk/Public/Coatings Care Performance.aspx.

BCF (2018): Coatings Care. The British Coatings Foundation. Available at:
https://www.coatings.org.uk/BCF Matters/Coatings Care.aspx.

BCF (2018): Codes of Practice. The British Coatings Foundation. Available at:
https://www.coatings.org.uk/Coatings Care/Codes of Practice.aspx.

Bergkamp L, and Herbatschek N (2014): Regulating Chemical Substances under REACH: The Choice
between Authorisation and Restriction and the Case of Dipolar Aprotic Solvents. RECIEL, 23 (2) pp221-
245,

BfR (2003): 2-Ethoxyethanol. Berlin, Bundesinstitut fir Risikobe-wertung (Federal Institute for Risk
Assessment). BfR.

BG RCl (2015): Fruchtschadigende Stoffe Informationen fir Mitarbeiterinnen und betriebliche
FUhrungskrafte. Berufsgenossenschaft Rohstoffe und chemische Industrie. BG RCI. Available at:
http://downloadcenter.bgrci.de/resource/downloadcenter/downloads/M039 Gesamtdokument.pdf

Biesalski (1989): Tolerable Upper Intake Levels for Vitamins and Minerals. EFSA. available at:
http://www.efsa.europa.eu/sites/default/files/efsa rep/blobserver assets/ndatolerableuil.pdf.

Birnbaum L. (2008): The effects of environmental chemicals on human health. Fertility and Sterility.
89 (1): e31.

Bisphenol (n.d.): National Legislation. Bisphonal-A. Available at: http://www.bisphenol-a-
europe.org/regulatory-framework/national-legislation/.

Bisphenol (n.d.): Socio-economic contribution. Bisphonal-A._Available at: http://www.bisphenol-a-
europe.org/socio-economic-contribution/.

Blanco R, Colombo A, and Suazo J, (2015): Maternal obesity is a risk factor for orofacial clefts: a meta-
analysis. Br J Oral Maxillofac Surg, 53 (8) pp699-704.

Bonde J P, et al. (2002): Sperm Count and Chromatin Structure in Men Exposed to Inorganic Lead:
Lowest Adverse Effect Levels. Occup Environ Med, 569 pp234-242.

Boots C, Stephenson M D (2011): Does obesity increase the risk of miscarriage in spontaneous
conception: a systematic review. Semin Reprod Med, 29 (6) pp507-13.

Borja-Aburto, V, H, et al (1999): Blood lead levels measured prospectively and risk of spontaneous
abortion. Am J Epidemiol, 150 pp590-597.

Botting, B, and Abrahams, C, (2000): Linking congenital anomaly and birth records, Health Statistics
Quarterly 08. Office of National Statistics. Available at: https://www.ons.gov.uk/ons/rel/hsg/health-
statistics-quarterly/no--8--winter-2000/linking-congenital-anomaly-and-birth-records.pdf

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 186



Brown R L, de Souza J A, and Cohen E, (2011): Thyroid Cancer: Burden of lliness and Management of
Disease. Journal of Cancer, 2 pp193-199.

Cagen S Z, et al (1989): Toxicity induced by subchronic dermal exposure to paratertiary butyl benzoic
acid (pTBBA) in Fischer 344 rats. J.Am. Coll. Toxicol, 8 pp1027-1038.

Cai, G J Sun X X, Zhang L, Hong Q (2014): Association between maternal body mass index and
congenital heart defects in offspring: a systematic review. Am J Obstet Gynecol, 211 (2) pp91-117.

Carex-Esp (2006): Sistema de Informacidn sobre Exposicion Ocupacional a Cancerigenos en Espafia en
el afio 2004. Carex-Esp. Available at: http://www.istas.ccoo.es/descargas/InformeCarex.pdf Accessed
21 November 2018.

Carre J, et al (2017): Does air pollution play a role in infertility?: A systematic review. Environmental
Health, 16 (82) pp1-16.

Castles A, et al. (1999): Effects of smoking during pregnancy. Five meta-analyses. Am J Prev Med. 16
(3) pp208-15.

Cavet, M, et al (2016): Les Expositions aux cancerogenes, mutagenes et reprotoxique: un zoom sur
huit produits chimiques TF 233. Institut national de la recherche scientifique. Available at:
http://www.inrs.fr/media.htmI?refINRS=TF%20233.

CDC (n.d.): Appendix A- NIOSH Potential Occupational Carcinogens. Centers for Disease Control and
Prevention. Available at: https://www.cdc.gov/niosh/npg/nengapdxa.html.

CDPH (2013): Estimating workplace aire and worker blood lead concentration using an updated
physiologically- based pharmacokinetic (PBPK) model). California Department of Public Health.
Available at:
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/OHB/OLPPP/CDPH%20Document%20Library/
OEHHALeadRept-Full.pdf Accessed 21 November 2018.

Cefic (2009): Responsible Care Global Charter. The European Chemical Industry Council. Available at:
http://www.cefic.org/Documents/ResponsibleCare/RC GlobalCharter2006%5b1%5d.pdf.

Cefic (2016): CEFIC views on skin sensitisation. The European Chemical Industry Council. Available
here: http://www.cefic.org/Documents/IndustrySupport/REACH-Implementation/Guidance-and-
Tools/Cefic-Position-on-Skin-Sensitisation.pdf.

Cefic (2018): Product Stewardship. The European Chemical Industry Council. Available at:
http://www.cefic.org/Industry-support/Responsible-Care-tools-SMEs/Product-stewardship/.

Cefic (2018): Responsible Care — The chemical industry’s commitment to sustainability. The European
Chemical Industry Council. Available at: http://www.cefic.org/Responsible-Care/.

Ceficand Fecc (2012): Product Stewardship in the Supply Chain —Joint Cefic/Fecc Product Stewardship
Guidelines. . The European Chemical Industry Council and Fecc. Available at:
http://www.cefic.org/Documents/IndustrySupport/RC%20tools%20for%20SMEs/Document%20Tool
%20Box/Product-Stewardship-in-the-Supply-Chain-2012.pdf?epslanguage=en.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 187



CEPE (2004): Imagine a world without colour — The impact of REACH on the paint, printing ink and
artists’ colours industry and some proposed solutions. European Council of the Paint, Printing Ink and
Artists’ Colours Industry. Available at:
http://www.aptintas.pt/media/apftv_pt legislacao reach CEPE REACH BROCHURE.pdf.

ChemicalWatch (2017): Denmark launches three year chemicals initiative. ChemicalWatch. Available
at: https://chemicalwatch.com/61923/denmark-launches-three-year-chemicals-initiative.

ChemicalWatch (n.d.): European plastics trade group opposes latest BPA decision. Chemcial Watch.
Available at: https://chemicalwatch.com/register?0=63607andproductID=1andlayout=main.

ChemlIDplus, A TOXNET database (n.d.): Ethylene thiourea. CAS No. 96: 45-7. ChemIDplus. Available
at: https://chem.nlm.nih.gov/chemidplus/rn/96-45-7 Accessed 17 May 2018.

Chemsafe (2018): Newsletter March 2018. Chemsafe. Available at: https://www.chemsafe-
consulting.com/wp-content/uploads/2018/03/03-2018-Newsletter EN.pdf.

ChemSec (2014): ChemSec Business Group — Dialogue for Sustainable Business. ChemSec. Available
at: http://chemsec.org/wp-content/uploads/2016/03/Chemsec Business Group 140227.pdf.

ChemSec (n.d.): ChemSec Business Group. ChemSec. Available at: http://chemsec.org/business-and-
investors/chemsec-business-group/.

Chernoff N, et al (1979): Perinatal toxicity of maneb, ethylene thiourea, and ethylenebisisothiocyanate
sulfide in rodents. J Toxicol. Environ. Health, 5 pp821-834.

Christensen, J, M, et al (Denmark) (1999): Biomarkgrer og biologisk monitering (translation:
Biomarkers and biological monitoring): Det Nationale Forskningscenter for Arbejdsmilg. Available at:
http://www.arbejdsmiljoforskning.dk/upload/toksik-i-kap-vi.pdf Accessed on 19 September 2018.

Clapp D E, et al (1987): Workplace assessment of exposure to 2-ethoxyethanol. Appl Ind Hyg, 2 (5)
ppl183-187.

CLEANTOOL (n.d.): The Project. CLEANTABLE. Available at: https://www.cleantool.org/home-3/das-
projekt/?lang=en.

Cohen J M, et al (2018): Expanding the toolbox: Hazard-screening methods and tools for identifying
safer chemicals in green product design. ACS Sustainable Chemistry and Engineering, 6 (2) pp1941-
1950. Available at: https://pubs.acs.org/doi/abs/10.1021/acssuschemeng.7b03368.

Common  Chemistry (n.d.): Subtance details. Common Chemistry. Available at:
http://www.commonchemistry.org/ChemicalDetail.aspx?ref=80-05-7.

Cooper TG, etal (2010): World Health Organisation reference values for human semen characteristics.
Human Reproductive Update, 16 (3) pp231-245.

Corsini E, et al. (2005): Immunomodulatory effects of the fungicide Mancozeb in agricultural workers.
Toxicology and Applied Pharmacology. Academic Press, 208 (2) pp178-185.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 188



COWI, Milieu and IOM (2015): Evaluation of the EU Occupational Safety and Health Directives.
Individual country summaries, VC/2013/0049, June. COWI, Milieu and IOM.

CPCA (n.d.): Coatings Care — The Canadians Paint Industry’s Health, Safety and Environment Initiative.
Canadian Paint and Coatings Association. CPCA. Available at: http://www.canpaint.com/coatings-

care/.

CPCA (n.d.): The Benefits of Coatings Care. Canadian Paint and Coatings Association. CPCA. Available
at: http://www.canpaint.com/the-benefits-of-coatings-care/.

Danish EPA (2018): The Advisory List for Self-classification of Dangerous Substances. Danish EPA.
Available at:  https://eng.mst.dk/chemicals/chemicals-in-products/assessment-of-chemicals/the-
advisory-list-for-selfclassification/.

Danish Ministry of the Environment (2014): Background for national legislation on bisphenol A (BPA)
in EU and EFTA countries. Environmental Project No. 1552. Danish Ministry of the Environment.
Available at: https://www2.mst.dk/Udgiv/publications/2014/03/978-87-93178-18-2.pdf.

De Rosa M, et al. (2003): Traffic pollutants affect fertility in men. Human Reprod, 18 pp1055—61.

Degen G, et al (2012): Exposure limits and exposure-risk relationships — steps towards a concrete
German risk strategy for carcinogenic agents. Gefahrstoffe Reinhaltung der Luft, 72 (5) pp183-190.

Deng Z, et al (2016): Association between air pollution and sperm quality: a systematic review and
meta-analysis. Environ Pollut, 23 (23) pp23339-23348.

Department of Energy and Climate Change (2011): Explanatory memorandum to the environmental
permitting (England and Wales) (amendment) regulations 2011 No. [DRAFT]. Department of Energy
and Climate change. Available at:
https://www.legislation.gov.uk/ukdsi/2011/9780111512319/pdfs/ukdsiem 9780111512319 en.pdf.

Deutsche Forschungsgemeinschaft (2017): List of MAK and BAT Values 2017. Deutsche
Forschungsgemeinschaft. Available at:
https://onlinelibrary.wiley.com/doi/pdf/10.1002/9783527812127.

Deutsche Forschungsgemeinschaft (Germany) (2015): List of MAK and BAT Values 2015: maximum
concentrations and biological tolerance values at the workplace, Permanent Senate Commission for
the Investigation of Health Hazards of chemical Compounds in the Work Area, Report No. 51.
Deutsche Forschungsgemeinschaft. Available at:
http://onlinelibrary.wiley.com/doi/10.1002/9783527695539.fmatter/summary Accessed: 13
September 2018.

DG EMPL (2012): Study on "Minimising chemical risk to workers' health and safety through
substitution", DOI 10.2767/77360, July. Director-General for Employment, Social Affairs and Inclusion
(European Union). Available at: https://publications.europa.eu/en/publication-detail /-
/publication/c94c5caf-fcab-498e-8dff-f75c6e20147f/language-en.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 189



DG MOVE (2015): Study on employment and working conditions in air transport and airports Final
Report, October 2015. Directorate-General for Mobility and Transport. Available at:
https://ec.europa.eu/transport/sites/transport/files/modes/air/studies/doc/2015-10-employment-
and-working-conditions-in-air-transport-and-airports.pdf.

Dinoseb (1987): CASRN 88-85-7, Integrated Risk Information System (IRIS) Chemical Assessment
Summary. U.S. Environmental Protection Agency National Center for Environmental Assessment.
Dow Chemical Company (1981a): MRID No. 00152675 as cited in US EPA IRIS, 1987. EPA. Available at:
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0047 summary.pdf.

Duckitt K, Harrington D (2005): Risk factors for pre-eclampsia at antenatal booking: systematic review
of controlled studies. BMJ, 330 (7491) pp565.

ECEG and industriAll (2017): European Chemical Industry Social Partners Roadmap 2015-2020. ECEG.
Available at: https://news.industriall-
europe.eu/content/documents/upload/2017/12/636488401366011055 Roadmap EN web2.pdf.

ECETOC (2010): Guidance on Assessment Factors to Derive a DNEL, Technical Report No. 110, Brussels.
European centre for Ecotoxicological and Toxicology of Chemicals. Available at:
http://www.ecetoc.org/wp-content/uploads/2014/08/ECETOC-TR-110-Guidance-on-assessment-
factors-to-derive-a-DNEL.pdf.

ECHA (2000) dossier for Retinol, Unnamed publication. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/hu/registration-dossier/-/registered-dossier/11075/7/9/3.

ECHA (2008): European Union Risk Assessment Report - 2-Ethoxyethanol, Human Health only. Draft
of October 2008. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/documents/10162/8df7f6fd-9268-4d0a-a881-f4cad9bb6df0.

ECHA (2009): European Union Risk Assessment Report, 4-TERT-BUTYLBENZOIC ACID, FINALAPPROVED
VERSION, July 20009. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/documents/10162/15c7dba3-848b-463b-ae60-c6f187b7b5d4.

ECHA (2009): European Union Risk Assessment Report: 4-tert-butylebenzoic acid. EUROPEAN
CHEMICALS AGENCY. Available at: https://echa.europa.eu/documents/10162/15c7dba3-848b-463b-
ae60-c6f187b7b5d4 Accessed on 6 August 2018.

ECHA (2010): Inclusion of Substances of Very High Concern in the Candidate List. EUROPEAN
CHEMICALS AGENCY. Available at: https://echa.europa.eu/documents/10162/f25b7ab7-c339-4b4a-
900b-722d38c32clf.

ECHA (2011): Annex XV- ldentification of N,N-Dimethylacetamide (DMAC) as SVHC. EUROPEAN
CHEMICALS AGENCY. Available at: https://echa.europa.eu/documents/10162/11fc0850-0f0a-4dbe-
9caa-5f7c01dd4dfe.

ECHA (2011): Comments on an Annex XV dossier for Identification of a Substance as SVHC and
Responses to these comments- Dinoseb. Dated 19 November 2011. EUROPEAN CHEMICALS AGENCY.
Available at: https://echa.europa.eu/documents/10162/791ab610-ceeb-4caf-b355-aad194a809ac.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 190



ECHA (2013) COMMENTS ON AN ANNEX XV DOSSIER FOR IDENTIFICATION OF A SUBSTANCE AS SVHC
AND RESPONSES TO THESE COMMENTS. EUROPEAN CHEMICALS AGENCY. Available at:
http://echa.europa.eu/documents/10162/49cb5b89-169e-471d-a0b8-97dceb7edOee.

ECHA (2013): Annex XV Restriction Report. Proposal for a Restriction. N-methylpyrorolidone (NMP).
EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/documents/10162/2a5f3a2e-
6f9c-08ac-6e44-4e4792b5cba9.

ECHA (2013): CLH Report 2-(4-tert-butylbenzyl)propinaldehyde. EUROPEAN CHEMICALS AGENCY.
Available at: https://echa.europa.eu/documents/10162/2eff6c48-0950-4656-af10-342c574d5987.

ECHA (2013): CLH report. Proposal for Harmonised classification and Labelling. EUROPEAN CHEMICALS
AGENCY. Available at: https://echa.europa.eu/documents/10162/2eff6c48-0950-4656-af10-
342c574d5987.

ECHA (2014a): Stated-preference study to examine the economic value of benefits of avoiding
selected adverse human health outcomes due to exposure to chemicals in the European Union —
Part I: Sensitisation and dose toxicity. Available at:
http://echa.europa.eu/documents/10162/13630/study economic benefits avoiding adverse healt
h outcomes 1 en.pdf.

ECHA (2015): Risk management option analysis conclusion document, lead stabilisers used in PVC.
EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/documents/10162/a34ce626-
7f20-4d9f-819b-7eec62dd362e Accessed on 21 November 2018.

ECHA (2015): DECISION ON SUBSTANCE EVALUATION PURSUANT TO ARTICLE 46(1) OF REGULATION
(EC) NO 1907/2006. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/documents/10162/ddf9f332-1d34-4762-a90a-00al5deef2de.

ECHA (2015): Note for the attention of Dr Tim Bowmer, Chairman of the committee for Risk
Assessment. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/documents/10162/13641/rac_mandate attention en.pdf/7931cbb7-8f3d-
4f65-a081-728fad8a237e.

ECHA (2016): Valuing selected health impacts of chemicals: Summary of the Results and a Critical
Review of the ECHA study, February. EUROPEAN CHEMICALS AGENCY.

ECHA (2016): Valuing selected health impacts of chemicals. Summary of the Results and Critical
Review of the ECHA Study. February 2016. European Chemicals Agency. Available at:
http://echa.europa.eu/documents/10162/13630/echa_review_wtp_en.pdf.

ECHA (2017): Agreement of the Member State Committee on the Identification of 4,4'-
isopropylidenediphenol (Bisphenol A) as a Substance of Very High Concern. EUROPEAN CHEMICALS
AGENCY. Available at: https://echa.europa.eu/documents/10162/ac9efb97-c06b-d1a7-2823-
5dc69208a238.

ECHA (2017): CLH report for 2-(4-tert-butylbenzyl)propionaldehyde. EUROPEAN CHEMICALS AGENCY
Dated December 13, 2017. Available at: https://echa.europa.eu/documents/10162/c4cf84f3-f8al-

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 191



33af-1a4c-fd278444547a.

ECHA (2017): Community rolling action plan. EUROPEAN CHEMICALS AGENCY. Available at
https://echa.europa.eu/regulations/reach/evaluation/substance-evaluation/community-rolling-
action-plan.

ECHA (2017): REACH CoRAP and Substance Evaluation. EUROPEAN CHEMICALS AGENCY. Available at
https://echa.europa.eu/support/qas-support/browse/-
/aa/70Qx/view/scope/REACH/corapandsubstanceevaluation.

ECHA (2017): Status and purpose of PACT. EUROPEAN CHEMICALS AGENCY. Available at
https://echa.europa.eu/addressing-chemicals-of-concern/substances-of-potential-
concern/pact/status-and-purpose.

ECHA (2017): Understanding BPR. EUROPEAN CHEMICALS AGENCY. Available at
https://echa.europa.eu/regulations/biocidal-products-regulation/understanding-bpr.

ECHA (2018): New substances added to the Candidate List. EUROPEAN CHEMICALS AGENCY. Available
at: https://echa.europa.eu/fi/-/ten-new-substances-added-to-the-candidate-list on 21 November
2018.

ECHA (2018): OkudaH et al, 2006. Developmental toxicity induced by inhalation exposure of pregnant
rats to N, N-dimethylacetamide. J Occup Health 48: 154-160 as cited in WOE 002 of N, N-
dimethylacetamide REACH registration dossier. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15266/7/9/3/?documentUUID=b4b554b1-49af-4bc7-a0fa-581176bad4b5.

ECHA (2018): Analysis of the most appropriate regulatory management option: N,N-
Dimethylacetamide; Dimethylformamide (DMF); N-methyl pyrrolidone (NMP). EUROPEAN
CHEMICALS AGENCY. Available at: https://echa.europa.eu/documents/10162/f96ae430-bfba-f349-
36aa-fd9cc13c4f01.

ECHA (2018): Dimethyl sulfoxide Substance Information. EUROPEAN CHEMICALS AGENCY. Available
at: https://echa.europa.eu/substance-information/-/substanceinfo/100.000.604.

ECHA (2018): Ferenz RL and Kennedy GL (1986): Reproduction study of dimethylacetamide following
inhalation in the rat. Fundam Appl Toxicol 7: 132-137 as cited in WOE 002 of N, N-dimethylacetamide
REACH registration  dossier. EUROPEAN  CHEMICALS  AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15266/7/9/2/?documentUUID=2457f531-6d39-41a0-aeb5-17e868a7a2b8.

ECHA (2018): Johannsen, FR et al, 1987. Teratogenic response of dimethylacetamide in rats. Fund
Appl Tox 9: 550-556 as citied in WOE 008 of N,N-dimethylacetamide REACH registration dossier.
EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/registration-dossier/-
[registered-dossier/15266/7/9/3/?documentUUID=f3cf2bad-c12a-443d-9577-aff228990930.

ECHA (2018): PIC Export Notifications dinoseb. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/information-on-chemicals/pic/export-
notifications?p p id=exportnotifications WAR echapicportletandp p lifecycle=0andp p state=nor

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 192



malandp p mode=viewandp p col id=column-

landp p col pos=2andp p col count=3and exportnotifications WAR echapicportlet advancedSe
arch=falseand exportnotifications WAR echapicportlet keywords=and exportnotifications WAR e
chapicportlet highlightedname=dinoseband exportnotifications WAR echapicportlet highlightede
cnumber=201-861-7and exportnotifications WAR echapicportlet highlightedcasnumber=88-85-
7and exportnotifications WAR echapicportlet highlightedsearch=trueand exportnotifications WA
R echapicportlet orderByType=descand exportnotifications WAR echapicportlet orderByCol=ord
erByYearand exportnotifications WAR echapicportlet andOperator=trueand exportnotifications
WAR echapicportlet searchOrderByCol=and exportnotifications WAR echapicportlet searchOrder
ByType=and exportnotifications WAR echapicportlet resetCur=falseand exportnotifications WAR
echapicportlet delta=200.

ECHA (2018): Solomon et al 1995 cited in Dev Key 001 of 1-methyl-2-pyrrolidone REACH registration
dossier. EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/registration-dossier/-
/registered-dossier/15493/7/9/3.

ECHA (2018): Solomon HM, 1991. Developmental toxicity of dimethylacetamide by inhalation in the
rat. Fund Appl Toxicol, 16 pp414-422. Available at: https://echa.europa.eu/registration-dossier/-
/[registered-dossier/15266/7/9/3/?documentUUID=0eda03a8-7b1d-40ab-9fad-dc82bfb696c5].

ECHA (2018): Unnamed 1979 study as cited in Dev Key 007 of 1-methyl-2-pyrrolidone REACH
registration dossier. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15493/7/9/3/?documentUUID=59cf0206-7cce-40c2-al0e-2626e52923¢e9.

ECHA (2018): Unnamed 1991 study cited in Dev Key 002 1-methyl-2-pyrrolidone REACH registration
dossier. EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/registration-dossier/-
/registered-dossier/15493/7/9/3/?documentUUID=d03b7ecf-7f73-471a-a70a-c00d4398d 105

ECHA (2018): Unnamed 1993 study as cited in Dev Key 006 of 1-methyl-2-pyrrolidone REACH
registration dossier. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15493/7/9/3/?documentUUID=881102e7-c9bb-40ed-b3bc-2b985d008110.

ECHA (2018): Unnamed 1993 study as citied in Dev Key 008. EUROPEAN CHEMICALS AGENCY.

Available at: https://echa.europa.eu/reqistration-dossier/-/registered-
dossier/15493/7/9/3/?documentUUID=b53bc740-797d-42c5-8021-44d95fd96ac4.

ECHA (2018): Unnamed report 1976 and. Merkle, J. et | 1980. Studies on acetamides and formamides
for embryotoxic and teratogenic activities in the rabbit. Drug Res, 30 pp1557-1562. Available at:
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15266/7/9/3/?documentUUID=5860b930-dc35-4508-95a9-6f19f4c8476d.

ECHA (2018): Unnamed studies 1975 and 1976 as cited in WOE 004 of N,N-dimethylacetamide REACH
registration dossier. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15266/7/9/3/?documentUUID=5721b079-d67e-4b35-ab7e-5b48c0c7f711.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 193



ECHA (2018): Unnamed studies 1989 and Klimisch HJ et al, 2000. Developmental toxicity of
dimethylacetamide in rabbits following inhalation exposure. Human Exp Toxicol, 19 pp676-683.
Available at: https://echa.europa.eu/registration-dossier/-/registered-
dossier/15266/7/9/3/?documentUUID=2dba6f2b-5fdd-4e38-aa0d-6a60927cfbe8.

ECHA (2018): Unnamed study 1997 cited in WOE 003 of N,N-dimethylacetamide REACH registration
dossier. EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/registration-dossier/-
/registered-dossier/15266/7/9/3/?documentUUID=b4b554b1-49af-4bc7-a0fa-581176bad4b5.

ECHA (2018): Unnamed study report 1972 as cited in WOE 013 of N,N-dimethylacetamide REACH
registration dossier. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15266/7/9/3/?documentUUID=a42a159¢c-119b-48d8-a81¢c-392836200da4.

ECHA (2018): Unnamed study report 1974 as cited in WOE 011 of N,N-dimethylacetamide REACH
registration dossier. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15266/7/9/3/?documentUUID=a674fa97-da2d-491e-a340-cf2c8d80b7cO.

ECHA (2018): Unnamed study report, 1983 as citied in WOE 001 of N,N-dimethylacetamide REACH
registration dossier. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/15266/7/9/3.

ECHA (2018): Unnamed study reports 1975 and 1976 as cited in WOE 009 of N,N-dimethylacetamide
REACH registration  dossier. EUROPEAN  CHEMICALS  AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15266/7/9/3/?documentUUID=03288b6e-e7aa-4725-91da-4372823330cc.

ECHA (2018): Unnamed study, 1984 and Hellwig et al 1991, Studies on the prenatal toxicity of N,N-
dimethylformamide in mice, rats and rabbits, Fd. Chem. Tox, 29 pp193-201 (1991). Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/15093/7/9/3.

ECHA (2018): Unnamed study, 1998 as cited in Repro 001 of N,N-dimethylformamide REACH
registration dossier. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/15093/7/9/2.

ECHA (2018): “Registered Substances database”, available at: https://echa.europa.eu/information-
on-chemicals/registered-substances Accessed 31/07/2018.

ECHA (2018): 2-(4-tert-butylbenzyl)propinaldehyde Registration Dossier- Toxicological Summary.
EUROPEAN CHEMICALS AGENCY. Available at: https://www.echa.europa.eu/web/guest/registration-
dossier/-/registered-dossier/13572/7/1.

ECHA (2018): Annex XV Restriction Report. Proposal for a Restriction. Dimethylformamide (DMF).
EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/documents/10162/9aa67e9e-
Oadb-7eda-53f9-021b700889d9.

ECHA (2018): Biocidal Active Substances. @ EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/information-on-chemicals/biocidal-active-

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 194



substances?p p id=echarevbiocides WAR echarevbiocidesportletandp p lifecycle=0andp p col i
d=column-

landp p col pos=landp p col count=2and echarevbiocides WAR echarevbiocidesportlet rml id
=100.013.751.

ECHA (2018): BPA being replaced by BPS in thermal paper, EUROPEAN CHEMICALS AGENCY survey
finds. EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/hu/-/bpa-being-
replaced-by-bps-in-thermal-paper-echa-survey-finds.

ECHA (2018): Candidate List of substances of very high concern for Authorisation- Dinoseb.
EUROPEAN CHEMICALS AGENCY. Available at https://echa.europa.eu/candidate-list-table/-
/dislist/details/0b0236e1807de543.

ECHA (2018): Dinoseb- Uses at Industrial Sites. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/12446/3/1/4.

ECHA (2018): Healthy workplaces — knowing and controlling the risks of dangerous substances.
EUROPEAN CHEMICALS AGENCY. Available at: https://newsletter.echa.europa.eu/home/-
/newsletter/entry/healthy-workplaces-knowing-and-controlling-the-risks-of-dangerous-substances
Accessed 27 November 2018.

ECHA (2018): Information on Registered Substances; Classification and Labelling and PBT Assessment;
DSD — DPD. EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/registration-
dossier/-/registered-dossier/14915/2/2.

ECHA (2018): Market survey: Use of bisphenol A and its alternative in thermal paper in the EU from
2014 to 2017. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/documents/10162/22863068/bpa in thermal paper report en.pdf/0d93c
d76-345e-2ed4-698f-a3beaeabd755.

ECHA (2018): REACH dossier for 2-(4-tert-butylbenzyl) propionaldehyde. Unnamed report, 2017a.
EUROPEAN CHEMICALS AGENCY. Available at: https://www.echa.europa.eu/web/guest/registration-
dossier/-/registered-dossier/13572/7/9/2/?documentUUID=5e8708fc-7064-4a26-935d-
762e118c4448.

ECHA (2018): REACH dossier for 2-(4-tert-butylbenzyl) propionaldehyde. Unnamed report 2011a.
EUROPEAN CHEMICALS AGENCY. Available at: https://www.echa.europa.eu/web/guest/registration-
dossier/-/registered-dossier/13572/7/9/2/?documentUUID=503dcb0f-eff2-43ae-be05-
aca88ec7314a.

ECHA (2018): REACH dossier for 2-(4-tert-butylbenzyl) propionaldehyde. Unnamed report 2017b.
EUROPEAN CHEMICALS AGENCY. Available at: https://www.echa.europa.eu/web/guest/registration-
dossier/-/registered-dossier/13572/7/9/2/?documentUUID=30bcf702-e6a7-4770-ac61-
304ca92b598c.

ECHA (2018): REACH registration dossier for dinoseb. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/hu/registration-dossier/-/registered-dossier/12446/7/1.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 195



ECHA (2018): Registered Substances database. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/information-on-chemicals/registered-substances Accessed 31 July 2018.

ECHA (2018): Seven new substances added to the Candidate List, entry for bisphenol-A updated.
EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/-/seven-new-substances-
added-to-the-candidate-list-entry-for-bisphenol-a-updated-to-reflect-its-endocrine-disrupting-
properties-for-the-environment.

ECHA (2018): Submitted restrictions under consideration. EUROPEAN CHEMICALS AGENCY. Available
at: https://echa.europa.eu/restrictions-under-consideration/-/substance-
rev/17005/term? viewsubstances WAR echarevsubstanceportlet SEARCH CRITERIA EC NUMBER
=231-100-4and viewsubstances WAR echarevsubstanceportlet DISS=true.

ECHA (2018): Substance Information - 2-ethylhexyl 10-ethyl-4,4-dioctyl-7-ox0-8-o0xa-3,5-dithia-4-
stannatetradecanoate. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/substance-information/-/substanceinfo/100.036.005.

ECHA (2018): Summary of Classification and Labelling - 2-ethylhexyl 10-ethyl-4,4-dioctyl-7-0x0-8-oxa-
3,5-dithia-4-stannatetradecanoate. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/12637
Accessed 31 July 2018.

ECHA (2018): Summary of Classification and Labelling - Dibutyltin dilaurate. EUROPEAN CHEMICALS
AGENCY. Available at: https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-
/discli/details/58627 Accessed 31 July 2018.

ECHA (2018): Summary of Classification and Labelling - Dibutyltin dichloride. EUROPEAN CHEMICALS
AGENCY. Available at: https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-
/discli/details/14220 Accessed 31 July 2018.

ECHA (2018): Summary of Classification and Labelling - Dibutyltin oxide. EUROPEAN CHEMICALS
AGENCY. Available at: https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-
/discli/details/62167 Accessed 31 July 2018.

ECHA (2018): Summary of Classification and Labelling - Dibutyltin bis (2-ethylhexanoate): EUROPEAN
CHEMICALS AGENCY. Available at: https://echa.europa.eu/information-on-chemicals/cl-inventory-
database/-/discli/details/72698 Accessed 31 July 2018.

ECHA (2018): Summary of Classification and Labelling — Retinol. EUROPEAN CHEMICALS AGENCY.
Available at: https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-
/discli/details/119925 Accessed 31 July 2018.

ECHA (2018): Summary of Classification and Labelling — Retinyl palmitate. EUROPEAN CHEMICALS
AGENCY. Available at: https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-
/discli/details/86754 Accessed 31 July 2018.

ECHA (2018): Summary of Classification and Labelling. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/information-on-chemicals/cl-inventory-database Accessed 31 July 2018.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 196



ECHA (2018): Unnamed 1999 study and Solomon et al 1995 Drug Chem. Toxicol, 18 (4) PP271-293.
Available at: https://echa.europa.eu/reqgistration-dossier/-/registered
dossier/15493/7/9/2/?documentUUID=37a5d973-9a1d-45e2-889a-5a267c8f1725.

ECHA (2018): Unnamed 1999 study cited in Repro Key 002 of 1-methyl-2-pyrrolidone REACH
registration dossier. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15493/7/9/2/?documentUUID=09f268d2-67aa-416c-a678-2399be799f87.

ECHA (2018): Unnamed study report 1973 as cited in Repro Key 001 of N,N-dimethylacetamide REACH
registration dossier. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15266/7/9/3/?documentUUID=228688a6-9bec-4ed5-aeed-c5be2ac359db.

ECHA (2018): Unnamed study report 1973 as cited in WOE 10 of N,N-dimethylacetamide REACH
registration dossier. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-
dossier/15266/7/9/3/?documentUUID=2a9cda50-18da-48d0-bf5a-a7624c223817.

ECHA (2019): 2-ethoxyethanol. EUROPEAN  CHEMICALS  AGENCY. Available  at:
https://echa.europa.eu/brief-profile/-/briefprofile/100.003.459.

ECHA (2019): 4,4'-sulphonyldiphenol. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/brief-profile/-/briefprofile/100.001.137.

ECHA (2019): Phenol, dodecyl-, branched, sulfurized. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/brief-profile/-/briefprofile/100.096.421.

ECHA (2019): Phenol, dodecyl-, branched. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/brief-profile/-/briefprofile/100.100.072.

ECHA (2019): Phenol, dodecyl-, sulfurized, calcium salts. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/brief-profile/-/briefprofile/100.065.878.

ECHA (2019): Zinc bis[bis(dodecylphenyl)] bis(dithiophosphate). EUROPEAN CHEMICALS AGENCY.
Available at: https://echa.europa.eu/brief-profile/-/briefprofile/100.053.663.

ECHA (n.d): Adopted opinions on restriction proposals, Lead compounds-PVC. EUROPEAN CHEMICALS
AGENCY. Available at: https://echa.europa.eu/previous-consultations-on-restriction-proposals/-
/substance-rev/16119/term Accessed 21 November 2018.

ECHA (n.d): Candidate List of substances of very high concern for Authorisation. EUROPEAN
CHEMICALS AGENCY. Available at: https://echa.europa.eu/candidate-list-table Accessed on 21
November 2018.

ECHA (n.d): PIC regulation on ECHA: Export Notifications. EUROPEAN CHEMICALS AGENCY. Available
at: https://echa.europa.eu/information-on-chemicals/pic/export-
notifications?p p id=exportnotifications WAR echapicportletandp p lifecycle=landp p state=nor
malandp p mode=viewandp p col id=column-

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 197



landp p col pos=2andp p col count=3and exportnotifications WAR echapicportlet javax.portle
t.action=search.

ECHA (n.d.) Summary of Classification and Labelling for Retinol. EUROPEAN CHEMICALS AGENCY.
Available at: https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-
/discli/details/119925.

ECHA (n.d.) Summary of Classification and Labelling for Retinyl palmitate. EUROPEAN CHEMICALS
AGENCY. Available at: https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-
/discli/details/86754.

ECHA (n.d.): 2-ethoxyethanol. EUROPEAN  CHEMICALS  AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/14915/7/1.

ECHA (n.d.): 2-ethoxyethanol. EUROPEAN  CHEMICALS  AGENCY. Available at:
https://echa.europa.eu/brief-profile/-/briefprofile/100.003.459.

ECHA (n.d.): 2-ethylhexyl 10-ethyl-4,4-dioctyl-7-ox0-8-0xa-3,5-dithia-4-stannatetradecanoate.
EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/registration-dossier/-
/registered-dossier/14171/7/1.

ECHA (n.d.): 4,A'-isopropylidenediphenol. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/hu/registration-dossier/-/registered-dossier/15752/7/1.

ECHA (n.d.): 4-tert-butylbenzoic acid registration dossier. EUROPEAN CHEMICALS AGENCY. Available
at: https://echa.europa.eu/registration-dossier/-/registered-dossier/12153/3/1/4 Accessed 6 August
2018.

ECHA (n.d.): Adopted opinions on restriction proposals, Lead compounds-shot. Available at:
https://echa.europa.eu/hu/previous-consultations-on-restriction-proposals/-/substance-
rev/17005/term.

ECHA (n.d.): Annex XVII to REACH- Conditions of restriction. EUROPEAN CHEMICALS AGENCY.
Available at: https://echa.europa.eu/documents/10162/3f17befa-d554-4825-b9d5-abe853c2fda2.

ECHA (n.d.): Annex XVII to REACH- Conditions of restriction. EUROPEAN CHEMICALS AGENCY.
Available at: https://echa.europa.eu/documents/10162/e7598958-eae7-1661-0636-02778b427efc.

ECHA (n.d.): Anyagokra vonatkozd informacid. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/substance-information/-/substanceinfo/100.100.072.

ECHA (n.d.): Boron. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/14776/7/1.

ECHA (n.d.): Dibutyltin bis(2-ethylhexanoate). EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/11664/7/1.

ECHA (n.d.): Dibutyltin dichloride — Full registration. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/14508.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 198



ECHA (n.d.): Dibutyltin dichloride. =~ EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/information-on-chemicals/registered-substances/-
/disreg/substance/100.010.610.

ECHA (n.d.): Dibutyltin dilaurate. = EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/14904.

ECHA (n.d.): Dibutyltin  oxide. = EUROPEAN  CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/14790.

ECHA (n.d.): Dossier for 4-tert-butylbenzoic acid. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/hu/registration-dossier/-/registered-dossier/12153/7/1.

ECHA (n.d.): ECHA Dossier for Imidazolidine-2-thione. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/hu/registration-dossier/-/registered-dossier/13536/7/1.

ECHA (n.d.): Guidance on Information Requirements and Chemical Safety Assessment Part E: Risk
Characterisation,  Version 3.0 May 2016. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/hu/registration-dossier/-/registered-
dossier/16063/7/9/2/?documentUUID=ffe391a7-ca3a-4bf6-a005-a1936532e275 Accessed 22
November 2018.

ECHA (n.d.): Harmonised classification - Annex VI of Regulation (EC) No 1272/2008 (CLP Regulation).
EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/information-on-chemicals/cl-
inventory-database/-/discli/details/116425.

ECHA (n.d.): Harmonised classification - Annex VI of Regulation (EC) No 1272/2008 (CLP Regulation).
EUROPEAN CHEMICALS AGENCY. Available at: https://echa.europa.eu/information-on-chemicals/cl-
inventory-database/-/discli/details/36506.

ECHA (n.d.): Hot topics. EUROPEAN CHEMICALS AGENCY. Available at:_https://echa.europa.eu/hot-
topics/bisphenol-a.

ECHA (n.d.): Identification of substances as SVHCs due to equivalent level of concern to CMRs (Article
57(f)) - sensitisers as an example. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/documents/10162/13657/svhc_art 57f sensitisers en.pdf Accessed 1
October 2018.

ECHA (n.d.): Imidazolidine-2-thione registration dossier. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/13536 Accessed: 26 July 2018.

ECHA (n.d.): Korlatozasi javaslatokrdl sz6l6 elfogadott vélemények. EUROPEAN CHEMICALS AGENCY.
Available at: https://echa.europa.eu/previous-consultations-on-restriction-proposals/-/substance-
rev/17005/term Accessed 21 November 2018.

ECHA (n.d.): N,N-dimethylacetamide. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/15266 Accessed 24 November
2018.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 199



ECHA (n.d.): Phenol, dodecyl-, branched. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/14705.

ECHA (n.d.): PIC regulation on EUROPEAN CHEMICALS AGENCY: List of chemicals Annex |. ECHA.
Available at: https://echa.europa.eu/regulations/prior-informed-consent/list-chemicals.

ECHA (n.d.): Summary of Classification and Labelling. EUROPEAN CHEMICALS AGENCY. Available at:
https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/107496.

ECHA (n.d.): Willingness to pay to avoid certain health impacts. ECHA. Available at:
https://echa.europa.eu/support/socio-economic-analysis-in-reach/willingness-to-pay-to-avoid-
certain-health-impacts.

ECHAT (n.d.): ECHA Dossier for Dinoseb; Unnamed report 1981 and Unnamed report 1985. EUROPEAN
CHEMICALS AGENCY. Available at: https://echa.europa.eu/hu/registration-dossier/-/registered-
dossier/12446/7/9/2/?documentUUID=641296ef-04ff-402b-b5db-43e552644444.

EFSA (2011): ENDORSED FOR PUBLIC CONSULTATION SCIENTIFIC OPINION Guidance on Default
assumptions used by the EFSA Scientific Panels and Committee, and EFSA Units in the absence of
actual measured data. EFSA. Available at:
http://www.efsa.europa.eu/sites/default/files/consultation/110707a.pdf.

EFSA (2012): Lead dietary exposure in the European population. EFSA. Available at:
https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/j.efsa.2012.2831 Accessed 28 November 2018.

EFSA (2013): Scientific Opinion on the safety and efficacy of vitamin A (retinyl acetate, retinyl
palmitate and retinyl propionate) as a feed additive for all animal species and categories. EFSA.
Available at: https://efsa.onlinelibrary.wiley.com/doi/pdf/10.2903/].efsa.2013.3037 Accessed 10
August 2018.

EFSA (2015): Thresholds of Toxicological Concern Approach: Conclusion and Recommendations of the
EFSA/WHO  Expert Workshop. Euroopean Food Safety  Authority. Available at:
http://www.who.int/foodsafety/areas work/chemical-risks/ttc20150212.pdf.

EFSA (2016): Review of non-monotonic dose —responses of substances for human risk assessment.
EUROPEAN CHEMICALS AGENCY. Available at:
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/sp.efsa.2016.EN-1027.

Eisenberg V H, et al (2017): Epidemiology of endometriosis: a large population-based database study
from a healthcare provider with 2 million members. British Journal of Obstetrics and Gynaecology, 125
(1) pp55-62.

ELSIA (2018): Product Stewardship Final Code of Practice. European Lead Sheet Industry Association.
Available at: https://elsia.org.uk/wp-content/uploads/2018/04/Code-of-Practice-18.pdf.

ELSIA (n.d.): Health and Safety. European Lead Sheet Industry Association. Available at:
https://elsia.org.uk/product-stewardship/health-safety/.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 200



ELSIA (n.d.): Leadworker Safety. European Lead Sheet Industry Association. Available at:
http://elsia.wpengine.com/wp-content/uploads/2014/04/ELSIA-LeadworkerSafetyDoc-UK.pdf.

ELSIA (n.d.): Product Stewardship. European Lead Sheet Industry Association. Available at:
https://elsia.org.uk/product-stewardship/.

Ema M, et al (1991): Teratogenicity of di-n-butyltin dichloride in rats. Toxicology Letters, 58 pp347—
356.

Ema M, et al (1992): Susceptible period for the teratogenicity of di-n-butyltin dichloride in rats.
Toxicology, 73 pp81-92.

Ema M, et al (1995): Comparative developmental toxicity of butyltin trichloride, dibutyltin dichloride
and tributyltin chloride in rats. Journal of Applied Toxicology, 15 pp297—-302.

Ema M, et al (2007): Developmental toxicity of dibutyltin dichloride in cynomolgus monkeys. Reprod
Toxicol, 23 (1) pp12-19.

Ema M, Harazono A, (2000): Adverse effects of dibutyltin dichloride on initiation and maintenance of
rat pregnancy. Reprod. Toxicol, 14 (5) pp451-456.

Entezari M H, et al (2008): Sono-synthesis of imidazolidine-2-thione as a base compound of some
pharmaceutical products. Ultrasonics Sonochemistry, 15 (2) pp119-123.

E-Savjetovanja  (n.d.):  Nacionalni  Program Zastite  Na Radu.  E-Savjetovanja.
https://esavjetovanja.gov.hr/ECon/MainScreen?entityld=4571.

ESPA (2016): Stabilisers — What’s new? Update January 2016. ESPA. Available at:
https://www.stabilisers.eu/wp-content/uploads/2016/01/ESPA-stabilisers update January-
20161.pdf Accessed 21 November 2018.

ESPA (n.d.): Lead Replacement. European Stabiliser Producers Association. Available at:
https://www.stabilisers.eu/lead-replacement/ Accessed 14 August 2018.

ETUI (2016): Union campaign criticises Commission apathy towards hairdressers’ health. European
Trade Union Institute. Available at: https://www.etui.org/Topics/Health-Safety-working-
conditions/News-list/Union-campaign-criticises-Commission-apathy-towards-hairdressers-health.

EU Commission (2012): Study: Minimising chemical risk to workers’ health and safety through
substitution. European Commission.

EU OSHA (2017): State-of-the-art report on reproductive toxicants. European Occupational Safety and
Health Administration. Available at: https://osha.europa.eu/en/tools-and-
publications/publications/summary-state-art-report-reproductive-toxicants/view.

EU OSHA (2018): CLP — Classification, Labelling and Packaging of substances and mixtures. European
Occupational Safety and Health Administration. Available at:
https://osha.europa.eu/en/themes/dangerous-substances/clp-classification-labelling-and-
packaging-of-substances-and-mixtures.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 201



EU-OSHA (2003): Systems and Programmes — How to convey OSH information effectively, the case of
dangerous substances. European Occupational Safety and Health Administration. Available at:
https://osha.europa.eu/en/tools-and-publications/publications/reports/312.

EU-OSHA (2017): Practical tools and guidance — substitution-cmr.fr. European Occupational Safety
and Health Administration. Available at: https://healthy-workplaces.eu/en/tools-and-
publications/practical-tools/substitution-cmrfr.

EU-OSHA (2017): State of the art report on reproductive toxicants. European Occupational Safety and
Health  Administration.  Available at: https://publications.europa.eu/en/publication-detail/-
/publication/732d46bf-e45c-11e6-ad7c-01aa75ed71al/language-en Accessed 10 August 2018.

EU-OSHA (2018): Healthy Workplaces Campaign 2018-2019 Manage Dangerous Substances.
European Occupational Safety and Health Administration.  Available at:  https://healthy-

workplaces.eu/.

EUR-Lex (2010): Charter of Fundamental Rights of the European Union. EU-Lex. Available at:
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:C:2010:083:0389:0403:en:PDF.

EUROBAT (n.d.): EUROBAT Position - Annex XV SVHC report published in the context of SVHC
identification in accordance with REACH Article 57 - Lead. EUROBAT. Available at:
http://www.eurobat.org/images/news/position-

papers/23042018 EUROBAT Position Paper on Annex XV Report on Lead Metal.pdf

Accessed 21 November 2018.

EUROCAT (n.d.): What is EUROCAT? EUROCAT. Available at: http://www.eurocat-
network.eu/aboutus/whatiseurocat/whatiseurocat.

EuroChem (2018): Global Product Strategy (GPS): Eurochemgroup. Available at:
http://www.eurochemgroup.com/en/global-product-strategy-gps/.

Eurofound (2013): France: Working conditions and occupational risks: SUMER 2010. Eurofound.
Available at: https://www.eurofound.europa.eu/observatories/eurwork/articles/working-
conditions/france-working-conditions-and-occupational-risks-sumer-2010 Accessed 21 November
2018.

Eurofound (2016): France —Social partners approve Workplace health plan for 2016-2020. European
Foundation for the Improvement of Living and Working Conditions. Eurofound. Available at:
https://www.eurofound.europa.eu/publications/article/2016/france-social-partners-approve-
workplace-health-plan-for-2016-2020.

Eurofound (n.d): France: Working conditions and occupational risks: SUMER 2010. Eurofound.
Available at: https://www.eurofound.europa.eu/publications/article/2013/france-working-
conditions-and-occupational-risks-sumer-2010.

European Centre for Ecotoxicology and Toxicology of Chemicals (ECETOC) (2005): The Toxicology of
Glycol Ethers and Its Relevance to Man (fourth edition) Volume I. Technical Report, 95 (16) pp16.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 202



EUROPEAN CHEMICALS AGENCY, Annex XVIlI to REACH — Conditions of restriction, Entry 63, Lead.
ECHA. Available at: https://echa.europa.eu/documents/10162/3f17befa-d554-4825-b9d5-
abe853c2fda2 Accessed 21 November 2018.

European Commision (2005): Review report for the active substance metiram. European commission.

European Commision (2018) EU - Pesticides database. European Commission. Available at:
http://ec.europa.eu/food/plant/pesticides/eu-pesticides-
database/public/?event=homepageandlanguage=EN Accessed 20 July 2018.

European Commission (1992): Council Directive 92/85/EEC of 19 October 1992 on the introduction
of measures to encourage improvements in the safety and health at work of pregnant workers and
workers who have recently given birth or are breastfeeding (tenth individual Directive within the
meaning of Article 16 (1) of Directive 89/391/EEC): European Commission. Available at: http://eur-
lex.europa.eu/legal-content/EN/NIM/?uri=CELEX:31992L0085.

European Commission (1992): Council Directive 92/85/EEC of 19 October 1992 on the introduction of
measures to encourage improvements in the safety and health at work of pregnant workers and
workers who have recently given birth or are breastfeeding. European Commission. Available at:
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:019921L0085-20140325.

European Commission (1994): Directive 94/33/EC of 22 June 1994 on the protection of young people
at work. European Commission. Available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:019941.0033-20140325.

European Commission (2004): Directive 2004/37/EC of the European parliament and of the Council of
19 April 2004. European Commission. Available at: http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=URISERV:c11137.

European Commission (2006): European comparison on costs of diabetes and % of total health care
budget. Available at:
http://ec.europa.eu/health/ph_information/dissemination/diseases/diabet8.pdf.

European Commission (2009): Commission Regulation (EC) No 552/2009 of 22 June 2009 amending
Regulation (EC) No 1907/2006 of the European Parliament and of the Council on the Registration,
Evaluation, Authorisation and Restriction of Chemicals (REACH) as regards Annex XVII (Text with EEA
relevance): European Commission. Available at: https://eur-lex.europa.eu/legal-
content/en/TXT/?uri=CELEX:32009R0552.

European Commission (2010): Guidance for employers on controlling risks from chemicals, Interface
between Chemicals Agents Directive and REACH at the workplace. European Commission. Available
at: https://osha.europa.eu/da/file/40569/ Accessed 28 November 2018.

European Commission (2012): The principle of substitution is highly underlined in the French
legislation and guidance materials for workplaces. European Commission. Available at:
https://publications.europa.eu/en/publication-detail/-/publication/c94c5caf-fcab-498e-8dff-
f75c6e20147f/language-en.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 203



European Commission (2013): Methodology for the Derivation of Occupational Exposure Limits -
Scientific Committee on Occupational Exposure Limits (SCOEL), Key Documentation (version 7) June.
European Commission.

European Commission (2014): Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the Regions on an EU Strategic Framework on
Health hand Safety at Work 2014-2020. European Commission. Available at: http://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52014DC0332andfrom=EN.

European Commission (2015): COMMISSION IMPLEMENTING REGULATION (EU) 2015/724 of 5 May
2015 concerning the authorisation of retinyl acetate, retinyl palmitate and retinyl propionate as feed
additives for all animal species. European Commission. Available at: https://eur-lex.europa.eu/legal-
content/SL/TXT/?uri=uriserv%3A0J.L .2015.115.01.0025.01.ENG.

European Commission (2015): Interim Guidance for National Labour Inspectors on how to use
Occupational Exposure Limits (OELs), Derived No Effect Levels (DNELs) and Derived Minimal Effect
Levels (DMELs) when assessing effective control of exposure to Chemicals in the workplace. SLIC WG
CHEMEX.  Available at  https://ec.europa.eu/social/BlobServlet?docld=15614andlangld=en.

European Commission (2016): Commission Regulation (EU) 2016/1179 of 19 July 2016. European
Commission. Available at: http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32016R1179.

European Commission (2016): Commission Regulation (EU) 2016/1179 of 2016. European
Commission. Available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=uriserv:0J.L .2016.195.01.0011.01.ENGandtoc=0J:1:2016:195:TOC.

European Commission (2016): Commission Regulation (EU) 2016/2235 of 12 December 2016.
European Commission. Available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=uriserv:0J.L .2016.337.01.0003.01.ENGandtoc=0J:1:2016:337:TOC.

European Commission (2016): EU Pesticides Database- Dinoseb, its acetate and salts. European
Commission. Available at: http://ec.europa.eu/food/plant/pesticides/eu-pesticides-
database/public/?event=activesubstance.detailandlanguage=DEandselectedI|D=1256.

European Commission (2017): Better Regulation Guidelines. European Commission. Available at:
https://ec.europa.eu/info/sites/info/files/better-regulation-guidelines.pdf.

European Commission (2017): COMMISSION DIRECTIVE (EU) 2017/164 of 31 January 2017 establishing
a fourth list of indicative occupational exposure limit values pursuant to Council Directive 98/24/EC,
and amending Commission Directives 91/322/EEC, 2000/39/EC and 2009/161/EU. European
Commission. Available at https://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=CELEX:32017L0164#ntr8-L 2017027EN.01011901-E0008.

European Commission (2017): Commission Regulation (EU) 2017/999 amending Annex XIV to
Regulation (EU) No 1907/2006 of the European Parliament and of the Council concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH): European Commission.
Available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:32017R0999andfrom=EN.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 204



European Commission (2018): Communication from the Commission to the European Parliament, the
Council and the European Economic and Social Committee on Commission General Report on the
operation of REACH and review of certain elements. Conclusions and Actions. European Commission.
Available at: https://ec.europa.eu/docsroom/documents/28201.

European Commission (n.d.): Health and safety at work - Advisory Committee on Health and Safety at
Work. European Commission. Available at:
http://ec.europa.eu/social/main.jsp?catld=148andlangld=enandintPageld=683.

European Lead Sheet Association (n.d.): Product Stewardship. European Lead Sheet Association.
Available at: https://elsia.org.uk/product-stewardship/.

EUROPERISTAT (n.d.): About EURO-PERISTAT. EUROPERISTAT. Available at:
https://www.europeristat.com/.

EUROSTAT (2009): The REACH Baseline Study. A tool to monitor the new EU policy on chemicals -
REACH (Registration, Evaluation, Authorisation, and restriction of Chemicals). EUROSTAT. Available at:
https://ec.europa.eu/eurostat/documents/3888793/5844937/KS-RA-09-003-EN.PDF/351b1a93-
fe8a-4085-8c67-4566fc8c6b48?version=1.0.

EUROSTAT (n.d.): Eurogroups register. EUROSTAT. Available at:
https://ec.europa.eu/eurostat/web/structural-business-statistics/structural-business-
statistics/eurogroups-register.

EWG (2018): “Retinol (Vitamin A)”, Cosmetics Database. EWG. Available at:
https://www.ewg.org/skindeep/ingredient/706889/RETINOL (VITAMIN A)/# Accessed 06 August
2018.

EXTOXNET (1996): Dinoseb. Extonet. Available at: http://extoxnet.orst.edu/pips/dinoseb.htm.

Faiz A S, Ananth C V (2003): Etiology and risk factors for placenta previa: an overview and meta-
analysis of observational studies. J Matern Fetal Neonatal Med, 13 (3) pp175-90.

Fauser C J M, (2002): Conception to ongoing pregnancy: the 'black box' of early pregnancy loss.
Research Gate. Accessed at: https://www.researchgate.net/figure/The-Pregnancy-Loss-lceberg-an-
overview-of-the-outcome-of-spontaneous-human-pregnancy-A figl 11183246.

Fecc (2013): Fecc Guide with Good Practices for Chemical Distributors Product Stewardship. FECC.
Available at:
http://www.cefic.org/Documents/IndustrySupport/RC%20tools%20for%20SMEs/Document%20Tool
%20Box/Guide-with-Good-Practices-for-Chemical-Distributors-
ProductStewardship.pdf?epslanguage=en.

Federal Public Service Employment, Labour and Social Dialogue (2012): CLH report - Proposal for
Harmonised Classification and Labelling based on Regulation (EC) No 1272/2008 (CLP Regulation),
Annex VI, Part 2 Substance Name: Phenol, dodecyl-, branched. Federal Public Service Employment,
Labour and Social Dialogue.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 205



Federal Public Service Employment, Labour and Social Dialogue (n.d.). Commission paritaire de la
coiffure et des soins de beauté n° 314. Federal Public Service Employment, Labour and Social Dialogue.
Available at: http://www.emploi.belgique.be/CAO/314/314-2012-000644.pdf.

FEFANA (2016): FEFANA HARMONISED CLP-GHS FOR FEED ADDITIVES. FEFANA. Available at:
http://fefana.org/wp-content/uploads/2017/09/clp-ghs harmonised listing fefana REVISED-
2016 06 30.pdf.

Feskanich et al (2002): Vitamin A Intake and Hip Fractures Among Postmenopausal Women. JAMA,
287 (1) pp47-54. Available at: https://jamanetwork.com/journals/jama/fullarticle/194525.

Flenady V, Koopmans L, et al (2011): Major risk factors for stillbirth in high-income countries: a
systematic review and meta-analysis. Lancet. 377 (9774) pp1331-1340.

Food and Agriculture Organisation of the United Nations (1991): Dinoseb and its salts and esters:
Decision Guidance documents. PIC. Available at:
http://www.pic.int/Portals/5/DGDs/DGD Dinoseb%20and%20salts%20and%20esters EN.pdf.

Food and Agriculture Organisation of the United Nations (1991): Dinoseb and its salts and esters:
Decision Guidance documents. Food and Agriculture Organisation of the United Nations. Available at:
http://www.pic.int/Portals/5/DGDs/DGD_Dinoseb%20and%20salts%20and%20esters EN.pdf.

Food and Drink Europe (2015): Data and Trends of the European Food and Drink Industry 2013-2014.
Food and Drink Europe.

Forno E, Young O M, et al (2014): Maternal obesity in pregnancy, gestational weight gain, and risk of
childhood asthma. Pediatrics, 134 (2) ppe535-46.

Freudenthal R, et al (1977): Dietary subacute toxicity of ethylenethiourea in laboratory rat. J. Environ.
Pathol. Toxicol, 1 ppl47-161. Available at: https://echa.europa.eu/hu/registration-dossier/-
/[registered-dossier/13536/7/6/2.

Fustinoni S, et al (2005): Application of gas chromatography-mass spectrometry for the determination
of urinary ethylenethiourea in humans. Journal of chromatography. B, Analytical technologies in the
biomedical and life sciences, 814 (2) pp251—258.

Gamper-Rabindran S, and Finger S, (2013): Does self-regulation reduce pollution? Responsible Care in
the chemicals industry. Journal of Regulatory Economics, 43 pp1-30.

Gennart, et al. (1992): Fertility of male workers exposed to cadmium, lead or manganese. Am J
Epidemiol, 135 pp1208-1219.

Gerin, et al (1997): A study of ethylene glycol exposure and kidney function of aircraft de-icing
workers. Int. Arch. Occup. Environ. Health. 69 (4) pp255-265. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/9138000.

Giavini E, et al (1986): Effect of method of administration on the teratogenicity of dinoseb in the rat
Arch. Environ. Contam. Toxicol. 15 p377-384. Available at: https://echa.europa.eu/hu/registration-

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 206



dossier/-/registered-dossier/12446/7/9/3/?documentUUID=ab4e6fd9-2929-4853-82e1-
8fdb5af0b85e.

Giavini, E, et al (1986): Effect of method of administration on the teratogenicity of dinoseb in the rat.
Arch. Environ. Contam. Toxicol, 15 pp377-384.

Giuseppe B, Andrea F, Riccardo D, (2016): Dyestuffs for Fashion Industry — actual chemical
contamination levels. Buzzilab and Consorzio Italiano Implementazione Detox. Available at:
https://www.confindustriatoscananord.it/media/DETOX/Case%20study%20coloranti ENG.pdf.

Glycol Ethers Online (n.d.): About us. Glycol Ethers Online. Available at: http://www.glycol-
ethers.eu/index.php/about-us/aboutus.

Government of Canada (2018): Cosmetic Ingredient Hotlist - List of Ingredients that are Restricted for
Use in Cosmetic Products. Government of Canada. Available at: https://www.canada.ca/en/health-
canada/services/consumer-product-safety/cosmetics/cosmetic-ingredient-hotlist-prohibited-
restricted-ingredients/hotlist.html#tbl2

Accessed 06 August 2018.

Government of Canada (2018): Draft screen assessment for dinoseb. Government of Canada.
Available at: https://www.canada.ca/en/environment-climate-change/services/evaluating-existing-
substances/screening-assessment-dinoseb.html.

Graham S L, et al (1972): Effects of short-term administration of ethylene-thiourea upon thyroid
function of the rat. Bull. Environ. Contam. Toxicol, 7 pp19-25.

GreenScreen (2018): About GreenScreen®. GreenScreen. Available at:
https://www.greenscreenchemicals.org/about.

Gustavsson A, et al (2011): Cost of disorders of the brain in Europe 2010. Eur Neuropsychopharmacol,
21 pp718-79.

Guven A, et al (2008): Alterations in semen parameters of toll collectors working at motorways: does
diesel exposure induce detrimental effects on semen? Andrologia, 40 (6) pp346-51.

Haagsma J A, et al (2015). Assessing disability weights based on the responses of 30,660 people from
four European countries. Population Health Metrics. 13 (10) ppl-15. Available at:
https://ecdc.europa.eu/sites/portal/files/documents/Haagsma-PopHealthMetrics-2014-Disability-

weights.pdf.

Hackshaw A, et al (2011): Maternal smoking in pregnancy and birth defects: a systematic review based
on 173 687 malformed cases and 11.7 million controls. Hum Reprod Update, 17 (5) pp589-604.

Hartung T (2017): Food for Thought. Thresholds of Toxicological Concern — Setting a Threshold for
Testing Below Which There is Little Concern. ALTEX, 34 (3) pp331- 351.

Havet et al (2018): Inequalities in the control of the occupational exposure in France to carcinogenic,
mutagenic and reprotoxic chemicals. European Journal of Public Health, 29 (1) pp140-147.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 207



Havet N, et al (2017): Varied exposure to carcinogenic, mutagenic, and reprotoxic (CMR) chemicals in
occupational settings in France. Int Arch Occup Environ Health, 90 (2) pp227-241. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/28074269.

HBMA4EU (2018): Legal and Ethics Policy Paper, Update August 2018 - HORIZON2020 Programme
Contract No. 733032 HBMA4EU Ref. Ares(2018)4865890 - 21/09/2018. HBMA4EU. Available at:
https://www.hbm4eu.eu/?mdocs-file=3701.

HBMA4EU (2018): The role of human biomonitoring in assessing and managing chemical risks. HBM4EU.
Available at: https://www.eea.europa.eu/themes/human/human-biomonitoring/introduction.

HBMA4EU (n.d.): About HBMA4EU. HBMA4EU. Available at: https://www.hbm4eu.eu/about-hbm4eu/

HBMA4EU (n.d.): Substances. HBM4EU. Available at: https://www.hbm4eu.eu/the-substances/

HBM4EU  (n.d.): Bisphenols. @ HBMA4EU. Available at: https://www.hbm4eu.eu/the-
substances/bisphenols/

He Y, et al (2009): Occupational exposure levels of bisphenol A among Chinese workers. Journal of
occupational health, 51 (5) pp432-6. Available at:
https://www.jstage.jst.go.jp/article/joh/51/5/51 09006/ pdf/-char/en.

HEAL (2014): Health Costs in the European Union — How much is related to EDCs? HEAL.

Health Council of the Netherlands (1999): Dutch Expert Committee on Occupational Standards
(DECOS): Ethylene thiourea. The Hague: Health Council of the Netherlands. Available at:
https://www.gezondheidsraad.nl/sites/default/files/osh03.pdf.

Health Council of the Netherlands (2008): Occupational exposure to organic solvents: effects on
human reproduction. The Hague: Health Council of the Netherlands. Available at:
https://www.gezondheidsraad.nl/sites/default/files/2008110osh.pdf.

Heinala M, et al (2017): Assessment of occupational exposure to Bisphenol A in five different
production companies in Finland. Annals of work exposures and health, 61 (1) pp44-55. Available at:
https://academic.oup.com/annweh/article-abstract/61/1/44/2762732.

Heyndrickx A, et al (1964): Fatal intoxication by man due to dinitro-ortho-cresol (DNOC) and
dinitrobutylphenol (DNBP). Med Lanbovwhoge School Opzoekingstaa Staa Gent, 29 pp1189-1197.

Highfill, and Bernstein (2014): Using Disability Adjusted Life Years to Value the Treatment of Thirty
Chronic Conditions in the U.S. from 1987-2010. BEA. Available at:
https://www.bea.gov/papers/pdf/highfill bernstein 2014 dalysall.pdf.

Hines et al (2018): An Evaluation of the Relationship among Urine, Air, and Hand Measures of Exposure
to Bisphenol A (BPA) in US Manufacturing Workers. Annals of Work Exposures and Health, 62 (7)
pp840-851. Available at: https://academic.oup.com/annweh/advance-article-
abstract/doi/10.1093/annweh/wxy042/5037158?redirectedFrom=~fulltext.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 208



Hirai , et al. (1990): Transplacentally induced anorectal malformations in rats. J. Pediatr. Surg. 25
pp812-816. Available at: https://echa.europa.eu/hu/registration-dossier/-/registered-
dossier/13536/7/9/3/?documentUUID=83d40652-b908-4d78-bal14-044af6c5a8cd.

Hoch M, (2001): Organotin compounds in the environment: an overview. Appl Geochemm, 16 (7-8)
pp719-743. Available at:
https://www.sciencedirect.com/science/article/pii/S0883292700000676?via%3Dihub.

Hoechst A G (1987): [Pharma Forschung Toxikologie und Pathologie (unpublished report)] p-
tButylbenzoesaure-Fertilitatsversuchan mannlichen Wistar-Ratten bei oraler Verabreichung. Pensler,
Baeder, Weigand, Mayer und Langner, Bericht Nr. 86.1472, 11.Marz 1987. As cited in CLH report
PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLING4-tert-Butylbenzoic acid, June 2010.
Available at:
https://echa.europa.eu/documents/10162/13626/clh _axvirep 4 tert butylbenzoic acid en.pdf.

Honeycutt A, et al (2000): The Cost of Developmental Disabilities. Task Order No. 0621-09. Revised
Final Report. Research Triangle Park. NC: Research Triangle Institute.

HRC (1995): Huntingdon Research Centre on behalf of BG Chemie, p-t-Butylbenzoic acid (BG No. 54) —
28 day repeat dose inhalation neurotoxicity study in rats (snout only exposure), 1995 as cited in
European Union Risk Assessment Report for 4-TERT-BUTYLBENZOIC ACID, FINAL APPROVED VERSION,
July 2009. EU Risk Assessment. Available at https://echa.europa.eu/documents/10162/15c7dba3-
848b-463b-ae60-c6f187b7b5d4.

HSA (2016): 2016 Code of Practice for the Chemicals Agents Regulations. Hazard and risk. Health and
Safety Authority.. Available at:
http://www.hsa.ie/eng/Publications and Forms/Publications/Chemical and Hazardous Substance
s/Chemical Agents COP 2016.pdf.

HSA (n.d.): Hazard and risk. Health and Safety Authority. Available at:
https://www.hsa.ie/eng/Topics/Hazards/.

HSE (2002): Control of lead at work (Third edition), Control of Lead at Work Regulations 2002,
Approved Code of Practice and guidance. HSE. Accessed at:
http://www.hse.gov.uk/pubns/books/I1132.htm Accessed on 27th November 2018.

HSE (2017): Exposure to lead in Great Britain, 2017. HSE. Available at:
http://www.hse.gov.uk/statistics/causdis/lead/index.htm Accessed 21 November 2018.

HSE (2018): EH40/2005 Workplace exposure limits. HSE. Available at:
http://www.hse.gov.uk/pubns/priced/eh40.pdf.

HSE (2018): Prosecution activity by HSE and, in Scotland, the Crown Office and Procurator Fiscal
Service (COPFS) 2012/13 to latest year: Table 5: Proceedings instituted by HSE and, in Scotland, the
Crown Office and Procurator Fiscal Service under specific regulations and acts by prosecution
outcomes 2016/17. HSE. Available at: http://www.hse.gov.uk/statistics/tables/index.htm#lead

HSE (n.d):Exposure to lead. HSE. Available at:
http://www.hse.gov.uk/statistics/causdis/lead/index.htm Accessed 28 August 2018.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 209



HSE (n.d.): COSHH Essentials. Health and Safety Executive. HSE. Available at:
http://www.hse.gov.uk/coshh/essentials/index.htm

HSE (n.d.): Index of data tables, lead exposure. HSE. Available at:
http://www.hse.gov.uk/statistics/tables/#lead Accessed 22 November 2018.

HSE (n.d.): Lead exposure. HSE. Available at: http://www.hse.gov.uk/statistics/tables/exposure-to-
lead.xlsx Accessed 21 November 2018.

HSE (n.d.): Reach Restrictions. Health and Safety Executive. Available at:
http://www.hse.gov.uk/reach/resources/20restrictions.pdf. Accessed 21 November 2018.

HSE (n.d.): Statistics. Health and Safety Executive. Available at:
http://www.hse.gov.uk/mvr/resources/statistics/index.htm.

Hunt P A, et al (2016): Female Reproductive Disorders, Diseases, and Costs of Exposure to Endocrine
Disrupting Chemicals in the European Union. Journal of Clinical Endocrinology Metabolism, 101(4)
ppl1562-1570.

Hunter C G, et al (1965): Studies on the oral toxicity of p-tert-butyl benzoic acid in rats. Fd. Cosmet.
Toxicol, 3 pp289-298. Available at: https://echa.europa.eu/documents/10162/15c7dba3-848b-463b-
2e60-c6f187b7b5d4.

IBIS World (2018): Motor Vehicles Maintenance and Repair — UK Market Research Report. /BIS World.
Available at:  https://www.ibisworld.co.uk/industry-trends/market-research-reports/wholesale-
retail-trade/repair-of-motor-vehicles-motorcycles/motor-vehicle-maintenance-repair.html.

IFA (2012): MEGA evaluations: Boron and its compounds. IFA. Available at:
https://www.dguv.de/medien/ifa/en/fac/reach/mega auswertungen/boron.pdf.

IFA (2017): GESTIS - Internationale Grenzwerte fiir chemische Substanzen. Institut fiir Arbeitsschutz
der Deutschen Gesetzlichen Unfallversicherung. Available at: http://www.dguv.de/ifa/GESTIS/GESTIS-
Internationale-Grenzwerte-flir-chemische-Substanzen-limit-values-for-chemical-agents/index.jsp.

IFRA (2007): About the Standards. International Fragrance Association. Available at:
http://www.ifraorg.org/en-us/about-the-standards#.W2LuJMInaUl.

IFRA (2007): Index of IFRA Standards- 48™ Amendment. International Fragrance Association. Available
at: http://www.ifraorg.org/en-us/search/s/lysmeral#.W2Lu8clnaUk.

IFRA (2015): p-tert-Butyl-alpha-methylhydrocinnamic aldehyde (p-BMHCA) IFRA standard.
International Fragrance Association. Available at: http://www.ifraorg.org/en-
us/search/s/lysmeral#.W2Lu8clnaUk.

ILA (2018): LA21 Charter. International Lead Association. Available at: https://www.ila-
lead.org/responsibility/la21-charter.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 210



ILA (n.d): ILA Role. International Lead Association. Available at: https://www.ila-lead.org/ila--
alabc/ila-role Accessed: 2 December 2018.

ILA (n.d.): Control and Monitoring of Atmospheric Emissions. International Lead Association. Available
at: https://www.ila-lead.org/UserFiles/File/guidancenotes/ILA9149 GN Atmospheric V04b.pdf

ILA News (2018): Significant reduction in worker lead exposure, according to latest data from the
International Lead Association. /LA. Available at: https://www.ila-lead.org/news/ila-news/2017-06-
28/significant-reduction-in-worker-lead-exposure-according-to-latest-data-from-the-international-
lead-association Accessed on 1 December 2018.

ILA REACH (2016): New restrictions and labelling requirements affect lead and lead-containing
mixtures from March 1, 2018. [ILA. Available at: https://ila-reach.org/2018/01/new-restrictions-and-
labelling-requirements-affect-lead-from-march-1-2018/.

ILA, EUROBAT and Battery Council International (2017): Lead and lead battery industries announce
ambitious new targets to protect workers. ILA, EUROBAT and Battery Council International. Available
at: https://www.eurobat.org/news-publications/press-releases/100-lead-and-lead-battery-
industries-announce-ambitious-new-targets-to-protect-workers.

ILO (2017): International Chemical Control Toolkit. International Labour Organization. Available at:
http://www.ilo.org/legacy/english/protection/safework/ctrl banding/toolkit/icct/index.htm.

INERIS (n.d.): National Helpdesk — Bisphenols substitution. The French national competence centre
for industrial safety and environmental protection. Available at: https://substitution-
bp.ineris.fr/en/documents.

INRS (2013): Government Decree 361/2007 Sb., amended through 9/2013 Sb., January 14, 2013.
Institut national de la recherche scientifique. Available at:
http://www.inrs.fr/publications/bdd/biotox.html.

INRS (2014): Prevention des risques chimiques et CMR. Institut national de la recherche scientifique.
Available at: http://www.inrs.fr/dms/inrs/PDF/document-reference-formation-risques-chimiques-
cmr2017/document-reference-formation-risques-chimiques-cmr2017.pdf.

INRS (n.d.): MiXie France: Présentation de l'outil. Institut national de la recherche scientifique.
Avaialble at: http://www.inrs.fr/publications/outils/mixie.html.

INSHT (2018): Valores Limites Ambientales (VLAs), Limites de Exposicién Profesional Para Agentes
Quimicos en 2018. Instituto Nacional de Sequridad e Higiene en el Trabajo.

Insight Health Economics (2012): Chronic Kidney Disease | England: The Human and Financial Cost,
prepared for NHS Kidney Care. National Health Service. Available at:
https://www.england.nhs.uk/improvement-hub/wp-content/uploads/sites/44/2017/11/Chronic-
Kidney-Disease-in-England-The-Human-and-Financial-Cost.pdf.

Institut de Veille Sanitaire (2003): Sumex 2, Réalisation d’'une matrice emplois-expositions a partir des
données de I'enquéte Sumer 2003. |Institut de Veille Sanitaire. Available at:

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 211



http://www.ladocumentationfrancaise.fr/var/storage/rapports-publics/074000542.pdf Accessed 21
November 2018.

Institut flr Arbeitsschutz der Deutschen Gesetzlichen Unfallversicherung (2017):  GESTIS -
Internationale Grenzwerte fir chemische Substanzen. IFA. Available at:
http://www.dguv.de/ifa/GESTIS/GESTIS-Internationale-Grenzwerte-flir-chemische-Substanzen-limit-
values-for-chemical-agents/index.jsp.

International Lead Association (n.d.): Design of Changing Rooms and Washing Facilities. ILA. Available
at: https://www.ila-lead.org/UserFiles/ILA GN Changing V05.pdf.

International Lead Association (n.d.): Effluent Control and Monitoring. ILA. Available at:
https://www.ila-lead.org/UserFiles/File/guidancenotes/ILA GN Effluent VO04.pdf.

International Lead Association (n.d.): General Information for Managers and Workers. ILA. Available
at: https://www.ila-lead.org/UserFiles/File/guidancenotes/ILA GN General V04.pdf.

IRSST (n.d.): MiXie. Institut de recherche Robert-Sauvé en santé et en sécurité du travail. Available at:
http://www.irsst.gc.ca/mixie/.

Johnson E M, et al (1988): The hazard identification and animal NOEL phases of developmental toxicity
risk estimation: a case study employing dinoseb. Advances in Modern Environmental Toxicology, 15
ppl23-132.

Jones F N (2003). ‘Alkyd Resins’. In: Ullmann’s Encyclopedia of Industrial Chemistry. London: John
Wiley and Sons, Inc.

JRC Scientific and Policy Reports (2013): Thresholds for Endocrine Disrupters and Related
Uncertainties. Report of the Endocrine Disrupters Expert Advisory Group. JRC Scientific and Policy
Reports. Available at: http://publications.jrc.ec.europa.eu/repository/bitstream/JRC83204/lb-na-26-

068-en-n.pdf.

Jurewicz J, et al (2009): Environmental factors and semen quality. Int J Occup Med Environ Health, Vol
22 (4) pp305-406.

Kahaly G, and Dietlein M, (2002): Cost Estimation of Thyroid Disorders in Germany. Thyroid, 12 (10)
pp909-914.

Khera K S, et al (1973): Ethylenethiourea: teratogenicity study in rats and rabbits. Teratology. 7 pp243-
252.

King A, and Lenox M, (2000): Industry self-regulation without sanctions: the chemical industry’s
Responsible Care Program. Academy of Management Journal, 43 pp698-716.

Knapp M, and Beecham J, (2009): The economic costs of autism in the UK. Autism, 13 (3) pp317-336.
Available at: http://journals.sagepub.com/doi/abs/10.1177/1362361309104246.

K&ln Nonn Airport (2018): Aircraft De-Icing Manual 2017/2018 Flughafen Kéln/Bonn GmbH. Ké/in Nonn
Airport. Available at: https://www.cologne-bonn-airport.com/uploads/tx _download/De-
Icing Manual Cologne Bonn Airport 2017 - 2018 - Edition 2.2.pdf.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 212



Koudhi, W, et al (2017): Occupational exposure to bisphenol A (BPA) in a plastic injection molding
factory in Malaysia. International Journal of occupational Medicine and Environmental Health, 30 (5)
ppl-8. Available at:
https://pdfs.semanticscholar.org/d09d/1f5850d1554bd5e6e2245d974f1ac8281e20.pdf

Kurttio P, and Savolainen K (1990): Ethylenethiourea in air and in urine as an indicator of exposure to
ethylenebisdithiocarbamate fungicides. Scandinavian Journal of Work, Environment and Health, 16 (3)
pp203-207.

Landrigan P J, et al (2002): Environmental pollutants and disease in American children: estimates of
morbidity, mortality, and costs for lead poisoning, asthma, cancer, and developmental disabilities.
Environ Health Perspectives, 110 pp721-8.

Lanphear B P, et al (2018): Low-level lead exposure and mortality in US adults: a population-based
cohort study. The Lancet, 3 (4) ppPE177-E184.

Laxmidhar D, et al (2017): Epigenetics of Reproductive Infertility. Frontiers in Bioscience, 9 pp509-35.
Lead Reach Consortium. (n.d.): Members. Lead Reach Consortium. Available at: https://ila-
reach.org/the-consortium/members/ Accessed 21 November 2018.

Lee LJ, Lupo P J (2012): Maternal smoking during pregnancy and the risk of congenital heart defects
in offspring: a systematic review and metaanalysis. Pediatr Cardiol, 34 (2) pp398-407.

Leite, ICG, et al. (2002): Chemical exposure during pregnancy and oral clefts in newborns, Revisao,
Cad. Saude Publica, Rio de Janeiro, 18 (1) pp17-31.

Leonard B (1999): Eighth Annual Report on Carcinogens. Diane Publishing; North carolina. Available
at:
https://books.google.co.in/books?id=uAP7svih6pECandpg=PA122anddqg=ethylene+thioureaandhl=e
nandsa=Xandved=0ahUKEwjxxNybr4fbAhVCvI8KHbznCiIEQ6AEIVzAJ#fv=onepageandg=ethylene%20t
hioureaandf=false.

Lewis R W, et al (2002): Recognition of Adverse and Nonadverse effects in Toxicity Studies. Toxicologic
Pathology, 30 (1) pp66-74.

Linder RE, et al (1982): Testicular Effects of Dinoseb in Rats. Arch. Environm. Contam Toxicol. 11: 475.
Available at: https://echa.europa.eu/hu/registration-dossier/-/registered-
dossier/12446/7/9/2/?documentUUID=8542ca06-c426-4cc8-ba8b-22cc8d29766f.

Little J, Cardy A, Munger, R G, (2004): Tobacco smoking and oral clefts: a meta-analysis. Bull World
Health Organ, 82 (3) pp213-8.

Liu, J, et al. (2014): Lead exposure at each stage of pregnancy and neurobehavioral development of
neonates. Neurotoxicology, 44 ppl-7.

Lowry LK, et al (1993): Applications of biological monitoring in occupational health practice: practical
application of urinary 2-ethoxyacetic acid to assess exposure to 2-ethoxyethyl acetate in large format
silk-screening operations. Int Arch Occup Environ Health, 65 (1) ppS47-S51.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 213



LRIG (2017): Lenvatinib and sorafenib for treating differentiated thyroid cancer after radioactive
iodine: a systematic review and economic evaluation, prepared by the Liverpool Reviews and
Implementation Group for the NIHR HTA Programme, project no. 16/51/20. National Institute for
Health and Care Excellence.

Lu CC, et al (1987): Testicular effects induced by dermal or inhalation exposure to para-tertiary butyl
benzoic acid (pTBBA) in Fischer 344 rats. J. Am.Coll. Toxicol, 6 pp233-243.

Macklon N S, et al (2002): Conception to ongoing pregnancy: the ‘black box’ of early pregnancy loss.
Human Reproduction Update, 8 (4) pp333-343. Available at:
https://academic.oup.com/humupd/article/8/4/333/591618

Manno, M, et al (2010) Biomonitoring for occupational health risk assessment (BOHRA): Toxicology
Letters, 192 (1) pp3-16.

Marufu T C, et al (2015): Maternal smoking and the risk of still birth: systematic review and meta-
analysis. BMC Public Health, 15 pp239.

Matsumoto M, et al (2008): Combined repeated dose and reproductive/developmental toxicity
screening test of the nitrophenolic herbicide dinoseb, 2-sec-butyl-4,6-dinitrophenol, in rats. Environ
Toxicol, 23 (2) pp169-83.

McCormack K M, et al (1980): Postnatal morphology and functional capacity of the kidney following
prenatal treatment with dinoseb in rats. Journal of Toxicology and Environmental Health, Part A
Current Issues, 6 (3) pp633-43. Available at: https://echa.europa.eu/hu/registration-dossier/-
/[registered-dossier/12446/7/9/3/?documentUUID=a8e8bab6-3d51-4aba-ad5a-25132743d308.

Meehan S, et al (2014): Maternal obesity and infant mortality: a meta-analysis. Pediatrics, 133 (5)
pp863-71.

Mendola P, et al (2008): Science linking environmental contaminant exposures with fertility and
reproductive health impacts in the adult female. Fertility and Sterility, 89 (1) ppe81-e94.

Merck (2017): Disodium tetraborate, anhydrous Safety Data Sheet. @ Merck. Available at:
http://www.merckmillipore.com/INTERSHOP/web/WFS/Merck-GB-Site/en US/-/GBP/ProcessMSDS-
Start?PlainSKU=MDA CHEM-106306andQrigin=PDP.

MERCK (2018): Safety Data Sheet: according to Regulation (EC) No. 1907/2006). MERCK. Available at:
http://www.emdmillipore.com/Web-US-Site/en CA/-/USD/ProcessMSDS-
Start?PlainSKU=MDA CHEM-100397andOrigin=PDP Accessed 24 November 2018.

MHLW. (n.d.): EHEELLHRAREFOLERR. MHLW. Available at:
http://www.mhlw.go.jp/file/05-Shingikai-11201000-Roudoukijunkyoku-Soumuka/0000197082.pdf.

Ministério do Meio Ambiente (2018): Comissdo Nacional de Seguranga Quimica. Ministério do Meio
Ambiente. Available at: http://www.mma.gov.br/seguranca-quimica/comissao-nacional.

Ministero della Salute (2018): Piano Nazionale della Prevenzione 2014-2018. Salute.gov. Available at:
http://www.salute.gov.it/imgs/C 17 pubblicazioni 2285 allegato.pdf.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 214



Ministry of Environment and Food of Denmark — Environmental Protection Agency (2017): Effect
Assessment of the Chemicals Initiatives 2014-2017. Ministry of Environment and food of Denmark.
Available at: https://www2.mst.dk/Udgiv/publications/2017/11/978-87-93614-34-5.pdf.

Ministry of Environment and Food of Denmark (n.d.): Chemicals Initiatives 2014-17 — towards a life
without toxins. Ministry of Environment and food of Denmark. Available at:
http://kemikalieindsatsen.dk/english/indledning/.

Mitchell E A, et al (2002): Smoking, nicotine and tar and risk of small for gestational age babies. Acta
Paediatr, 91 (3) pp323-8.

Mitchell E A, Milerad J, (2006): Smoking and the sudden infant death syndrome. Rev Environ Health,
21 (2) pp81-103.

Miyazaki (2012): Rubber Composition for Base Tread, and Pneumatic Tire. United States Patent, Pub.
No.: US 2012/0053263 Al. European Patent Office. Available at: https://data.epo.org/publication-
server/pdf-document?pn=2784115andki=Blandcc=EP.

Molyneaux E, et al (2014): Pre-pregnancy obesity and mental disorders during pregnancy and
postpartum: A systematic review and meta-analysis. Pregnancy Hypertens, 4 (3) pp236.

Morriss-Kay G M, Sokolova N, (1996): Embryonic development and pattern formation. FASEB J, 10
pp961-968.

MST (2014): Background for national legislation on bisphenol A (BPA) in EU and EFTA countries.
Ministry of Environment and food of Denmark. Available at
https://www?2.mst.dk/Udgiv/publications/2014/03/978-87-93178-18-2.pdf.

MuSchG (2017): Gesetz zum Schutz von Mdttern bei der Arbeit, in der Ausbildung und im Studium
(Mutterschutzgesetz - MuSchG). Mutterschutzgesetz. Available at: https://www.gesetze-im-
internet.de/muschg 2018/MuSchG.pdf.

Naha NI, Bhar RB, Mukherjee A, Chowdhury AR (2005): Structural alteration of spermatozoa in the
persons employed in lead acid battery factory. Indian journal of physiology and pharmacology, 49 (2)
pp153. Available at: http://www.niohenvis.nic.in/bibliography/Lead___ Health.pdf.

National Academy of Sciences Committee on Developmental Toxicology (2000): Scientific Frontiers in
Developmental Toxicology and Risk Assessment. Washington, DC: National Academy Press, 2000.
https://www.ncbi.nlm.nih.gov/books/NBK225662/.

National Institute for Public Health and the Environment (n.d.): Bisphenol A: Part 2. Recommendations
for risk management. National Institute for Public Health and the Environment. Available at:
https://rivm.openrepository.com/rivm/bitstream/10029/600660/3/2015-0192.pdf.

Ndaw S, et al (2016): Occupational exposure of cashiers to Bisphenol A via thermal paper: urinary
biomonitoring study. Int Arch Occup Envion Health, 89 (6) pp935-946. Available at
https://www.ncbi.nlm.nih.gov/pubmed/27126703.

NEPSI (2018): The European Network on Silica. The European Network on Silica. Available at:
https://www.nepsi.eu/nepsi.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 215



NEPSI (2018): The Good Practice Guide. The European Network on Silica. Available at:
https://www.nepsi.eu/good-practice-guide.

Newell Rubbermaid (2015): Clean Sense MB3000 Safety Data Sheet. Newell Rubbermaid. Available at:
https://www.rv.is/library/Myndir/R0260041 sds microburst 3000 clean sense en.pdf%20(R02600

41).

NHS (2013): Fertility: Assessment and treatment for people with fertility problems. Issued: February
2013, NICE clinical guideline 156. National Institute for Health and Clinical Excellence. From
http://www.nice.org.uk/nicemedia/live/14078/62769/62769.pdf.

NHS (2018): Reference costs. National Health Service. Available at:
https://improvement.nhs.uk/resources/reference-costs/.

NTP (2012): NTP Monograph: Health Effects of Low-Level Lead. National Toxicology Program.
Available at:
https://ntp.niehs.nih.gov/ntp/ohat/lead/final/monographhealtheffectslowlevellead newissn 508.p
df Accessed 21 November 2018.

NTP (2016): Ethylene Thiourea: 14th report on carcinogens, Organic Syntheses. National Toxicology
Program.

NTP (2018): Draft NTP research report on the CLARITY-BPA core study: A perinatal and chronic
extended-dose-range study of Bisphenol A in rats; Research report 9. National Toxicology Program.
Available at: https://ntp.niehs.nih.gov/ntp/about ntp/rrprp/2018/april/rr09peerdraft.pdf.

NTP  (n.d.): Clarity-BPA  Program.  National  Toxicology = Program.  Available at:
https://ntp.niehs.nih.gov/results/areas/bpa/index.html.

Nufarm (2018): Polymerisation Inhibitors. Nufarm. Available at:
http://www.nufarm.com/UK/PolymerisationInhibitors.

Nurick R. (2018): Independent Evaluation of the Strategic Approach from 2006 — 2015 Draft Report.
Available at
http://www.saicm.org/Portals/12/documents/meetings/IP2/IP 2 4 Independent Evaluation.pdf.

OECD (2004): Series on Emission Scenario Documents Number 3. Emission Scenario Documents on
Plastics Additives ENV/JM/MONO/2004(8): June. The Organisation for Economic Co-operation and
Development.

OECD (2006): SIDS Initial Assessment Meeting (SIAM) 23. The Organisation for Economic Co-operation
and Development. Available at: http://webnet.oecd.org/hpv/ui/SIDS Details.aspx?id=3c211d5f-afb4-
4b0e-a9a0-ecbd9b2253ec.

OECD (2007): SIDS Initial Assessment Report for SIAM 24 2-sec-butyl-4,6-dinitrophenol. The
Organisation for Economic Co-operation and Development. The Organisation for Economic Co-
operation and Development. Available at:

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 216



https://hpvchemicals.oecd.org/U1/SIDS Details.aspx?key=56bf4lee-7dba-4bcc-9b8c-
16beafl177932andidx=0.

OECD (2018): Environment Directorate Joint Meeting of the Chemical Committee and the Working
Party on Chemicals, Pesticides and Biotechnology. The Organisation for Economic Co-operation and
Development. Available at:
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/JM/MONO(2018)21
anddoclanguage=En.

OECD (n.d.). Advere outcome pathways, molecular screening and toxicogenomics. Organisation for
Economic Co-operation and Development. Available at:
http://www.oecd.org/chemicalsafety/testing/adverse-outcome-pathways-molecular-screening-and-
toxicogenomics.htm Accessed 26 November 2018.

OECD. (2004): The 2004 OECD List of High Production Volume Chemicals. The Organisation for
Economic Co-operation and Development. Available at:
http://www.oecd.org/dataoecd/55/38/33883530.pdf.

Official Journal of the European Union (2009): Regulation (EC) No 1223/2009 of the European
Parliament and of the Council of 30 November 2009 on cosmetic products. Official Journal of the
European Union. Available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32009R1223andfrom=EN.

Official Journal of the European Union (2009): Regulation (EC) No 1223/2009 of the European
Parliament and of the Council of 30 November 2009. Official Journal of the European Union. Available
at: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2009:342:0059:0209:en:PDF.

Official Journal of the European Union (2012): Regulation EU 528/2012 of the European Parliament
and of the Council of 22 May 2012. Official Journal of the European Union. Available at http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:1:2012:167:0001:0123:en:PDF.

Olsson | M, et al (2014): The Cost of Inaction: A socioeconomic analysis of costs linked to effects of
endocrine disrupting substances on male reproductive health. Nordic Council of Ministers. TemaNord
pp557.

OSH Wiki (n.d.): Biological monitoring. OSH Wiki. Available at:
https://oshwiki.eu/wiki/Biological monitoring (biomonitoring).

OSHA (1992): Directive 92/85/EEC - pregnant workers. Occupational Safety and Health Administration.
Available at: https://osha.europa.eu/en/legislation/directives/10 .

OSHA (2003): Occupational Exposure to 2-Methoxyethanol, 2-Ethoxyethanol and Their Acetates
(Glycol  Ethers).  Occupational  Safety and  Health  Administration.  Available at:
https://www.osha.gov/laws-regs/federalregister/2003-12-31.

OSHA (2013): Bisphenol A Diglycidyl Ether of Bisphenol A. Occupational Safety and Health
Administration. Available at: https://www.osha.gov/dts/sltc/methods/validated/1018/1018.pdf.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 217



OSHA (n.d.): Directive 2004/37/EC - carcinogens or mutagens at work. Occupational Safety and Health
Administration. Available at: https://osha.europa.eu/en/legislation/directives/directive-2004-37-ec-
indicative-occupational-exposure-limit-values.

OSHA (n.d.): Directive 89/391/EEC — OSH “Framework Directive”. Occupational Safety and Health
Administration. Available at: https://osha.europa.eu/en/legislation/directives/the-osh-framework-

directive/1.

OSHA (n.d.): Respiratory Sensitisers. Occupational Safety and Health Administration. Available here:
https://osha.europa.eu/en/tools-and-publications/publications/factsheets/39.

OSHWiki (2017): Hierarchy of controls applied to dangerous substances. OSHWiki. Available at:
https://oshwiki.eu/wiki/Hierarchy of controls applied to dangerous substances#.E2.80.98Best pr
actice.E2.80.99 or .E2.80.98evidence-based.E2.80.99 practice.

OSHWiki (2017): Stoffenmanager® for smart chemicals management and business continuity.
OSHWiki. Available at:
https://oshwiki.eu/wiki/Stoffenmanager%C2%AE for smart chemicals management and business

continuity.

OUP (2007): The Effect on Solvent on Nucleophilicity. Oxford University Press. Available at:
http://staff.du.edu.eg/upfilestaff/447/courses/8447 1458459204 Nucleophilic2. .pdf.

Persistent Organic Pollutants Tool Kit (n.d.): Persistent Organic Pollutants Tool Kit. Persistent Organic
Pollutants Tool Kit. Available at:
http://www.popstoolkit.com/economic/training/overview/benefit+quantification/daly.aspx.

Pessala et al (2012): Minimising chemical risk to workers’ health and safety through substitution.
Available at: https://publications.europa.eu/en/publication-detail /-/publication/c94c5caf-fca6-498e-
8dff-f75c6e20147f/language-en.

Pichon J (n.d.): Does the unborn child have a right to life? The insufficient answer of the European
Court of human Rights inthe judgement Vo vs France. German Law Journal, 7 (4) pp433-444.

Pineles B L et al (2014): Systematic review and meta-analysis of miscarriage and maternal exposure to
tobacco smoke during pregnancy. Am J Epidemiol, 179 (7) pp807-23.

PlasticsEurope (n.d.): Production and demand volumes. Plastics Europe. Available at:
http://www.bisphenol-a-europe.org/wp-content/uploads/2017/07/Production-and-demand-

volumes.pdf.

PubChem  (2018): Dinoseb  Experimental  Properties. PubChem.  Available at:
https://pubchem.ncbi.nlm.nih.gov/compound/dinoseb#section=Computed-Properties.

PubChem (2018): Retinol”  and “Retinyl palmitate. = PubChem.  Available at:
https://pubchem.ncbi.nlm.nih.gov/compound/retinol#section=Names-and-ldentifiers.

Pubchem (2018): Vitamin A Palmitate. PubChem. Available at:
https://pubchem.ncbi.nlm.nih.gov/compound/5280531.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 218



PubChem (n.d.): 2-mercaptoimidazoline. PubChem. Available at:
https://pubchem.ncbi.nlm.nih.gov/compound/2-Imidazolidinethione#section=Top Accessed on 26
July 2018.

RAC (2009): European Union Risk Assessment Report, 4-TERT-BUTYLBENZOIC ACID, FINAL APPROVED
VERSION, July 20089. EU Risk Assessment. Available at:
https://echa.europa.eu/documents/10162/15c7dba3-848b-463b-ae60-c6f187b7b5d4.

RAR (2005): Risk Assessment Studies on Targeted Consumer Applications of Certain Organotin
Compounds. European Commission Risk Assessment. Available at:
https://ec.europa.eu/docsroom/documents/13041/attachments/1/translations/en/renditions/pdf.

Ratcliffe J M, et al (1989): Semen quality in workers exposed to 2-ethoxyethanol. Br J Ind Med, 46 (6)
pp399-406.

RCOG (2016): Diagnosis and Management of Ectopic pregnancy. Royal College of Estetircians and
Gynaecologists. Available at: https://www.rcog.org.uk/en/guidelines-research-
services/guidelines/gtg21/.

Ribeiro et al (2017): Occupational Exposure to Bisphenol A (BPA): A Reality That Still Needs to be
Unveiled. Toxics, 5 (3) pp22. Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5634705/pdf/toxics-05-00022.pdf.

Riedel C, Schonberger K, et al (2014): Parental smoking and childhood obesity: higher effect
estimates for maternal smoking in pregnancy compared with paternal smoking--a meta-analysis. Int
J Epidemiol 43 (5) pp1593-606.

Rijk I, et al (2016): Health costs that may be associated with Endocrine Disrupting Chemicals, Final
Report. Institute for Risk Assessment Sciences. University of Utrecht.

RISCTOX (n.d.): RISCTOX — a comprehensive database on toxic and hazardous substances. Risctox.
Available at: https://risctox.istas.net/en/.

Rothenberg S J, et al. (1999): Pre- and postnatal lead effect on head circumference: a case for critical
periods. Neurotoxicol Teratol, 21 (1) pp1-11.

Rothman et al. (1995): Teratogenicity of High Vitamin A Intake. The New England Journal of Medicine,
333 (212) pp1369-1373. Available at:
https://www.nejm.org/doi/pdf/10.1056/NEJM199511233332101.

Rotterdam  Convention (2010): Overview. Rotterndam  Convention. Available at:
http://www.pic.int/TheConvention/Overview/tabid/1044/language/en-US/Default.aspx.

Rotterdam Convention (2010): The Prior Informed Consent (PIC) Procedure. Rotterdam Convention.
Available at: http://www.pic.int/Procedures/PICProcedure/tabid/1364/language/en-
US/Default.aspx.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 219



RPA (2012): Ex-Post Evaluation and Impact Assessment Study on Enhancing the Implementation of
the Internal Market Legislation Relating to Motor Vehicles. Risk Policy Analysts. Available at:
http://www.rpaltd.co.uk/documents/J746_MotorVehicleLegislation FinalReport publ.pdf.

RPA and Milieu (2012): Final Report for the analysis at EU-level of health, socioeconomic and
environmental impacts in connection with possible amendment to Directive 2004/37/EC of the
European Parliament and of the Council of 29 April 2004 on the protection of workers from the risks
related to exposure to carcinogens and mutagens at work to extend the scope to include category 1A
and 1B reprotoxic substances [unpublished]. Risk Policy Analysts and Milieu.

SafeRubber (n.d.): A safer alternative replacement for Thiourea based accelerators in the production
process of Chloroprene Rubber. SafeRubber. Available at:
https://cordis.europa.eu/project/rcn/96346 en.html.

SafeRubber. (2013): The SafeRubber Project. SafeRubber. Available at:
https://www.perainternational.com/wp-content/uploads/2014/03/SafeRubber-Dissemination-
Presentation.pdf Accessed on 10 August 2018.

SAICM (2014): Annex Il — Inclusion of new activities relating to the environmentally sound
management of nanotechnologies and manufactured nanomaterials and hazardous substances within
the life-cycle of electrical and electronic products in the Global Plan of Action of the Strategic
Approach. Strategic Approach to International Chemicals Management (SAICM): Available at:
http://www.saicm.org/Portals/12/documents/saicmtexts/ICCM3-Annex-II-EN.pdf.

SAICM (2014): Progress in Strategic Approach Implementation for 2011-2013. Strategic Approach to
International Chemicals Management (SAICM). SAICM. Available at:
http://www.saicm.org/Portals/12/Documents/reporting/k1403579-eowg2-inf4-second-progress-

report.pdf.

SAICM (2018): SAICM Overview. Strategic Approach to International Chemicals Management (SAICM)
SAICM .Available at: http://www.saicm.org/About/SAICMOverview/tabid/5522/language/en-
GB/Default.aspx.

Saillenfait A M, et al (2002): Developmental Toxicity of N-Methyl-2- pyrrolidone administered orally
to rats as cited in Dev Key 005 of 1-methyl-2-pyrrolidone REACH registration dossier. Food and Chem
Toxicology, 40 (11) ppl1705-1712. Available at: https://echa.europa.eu/registration-dossier/-
/[registered-dossier/15493/7/9/3/?documentUUID=3f441acl-a463-4dcc-b72e-1bc3f6362bf5.

Saillenfait A M, et. al (1991): Difference in the developmental toxicity of ethylenethiourea and three
N,N-substituted thiourea derivatives in rats. Fundam. Appl. Toxicol, 17 pp399-408.

Sanders T, et al (2009): Neurotoxic effects and biomarkers of lead exposure: a review. Rev Environ
Health, 24 (1) pp15-45. Available at: https://www.ncbi.nlm.nih.gov/pubmed/19476290 Accessed 28
November 2018.

Savolainen K, et al (1989): Ethylene thiourea as an indicator of exposure to
ethylenebisdithiocarbamate fungicides. Arch Toxicol, (13) pp120-123.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 220



Scalone L, et al (2015): The Societal burden of chronic liver diseases: results from the COME study,
Hepatology. BMJ Open Gastroenterology, 2 ppl-13. Available att:
https://bmjopengastro.bmj.com/content/bmijgast/2/1/e000025.full.pdf.

Scientific Committee on Consumer Safety (SCCS) (2016): “Opinion on Vitamin A”, SCCS/1576/16.
Scientific Committee on Consumer Safety. Available at:
https://ec.europa.eu/health/scientific committees/consumer safety/docs/sccs o 199.pdf Accessed
31 July 2018.

SCOEL (2009): Recommendation from the Scientific Committee on Occupational Exposure Limits.
Scientific  Committee  on Occupational  Exposure  Limit  Values. Available at:
www.ec.europa.eu/social/BlobServlet?docld=6408andlangld=en.

SCOEL (2014): SOEL/SUM/113 JUNE 2014: On occupational exposure limits for Bishenol-A. Scientific
Committee on Occupational Exposure Limit Values. Available at:
http://ec.europa.eu/social/BlobServiet?docld=3873andlangld=en.

SCOEL (2017): Methodology for derivation of occupational exposure limits of chemical agents. The
General Decision-Making Framework of the Scientific Committee on Occupational Exposure Limits
(SCOEL):  Scientific Committee on  Occupational  Exposure Limit Values. Available
at:  https://publications.europa.eu/en/publication-detail/-/publication/3c8ef3e0-48fc-11e8-beld-
0laa75ed71al/language-en.

Sekizawa J, Sutur G, Birnbaum L (2003): Integrated human and ecological risk assessment: a case study
of tributyltin and triphenyltin compounds. Hum Ecol Risk Assess, 9 (1) pp325—-342. Available at:
https://www.tandfonline.com/doi/abs/10.1080/718990536.

Selevan S G, et al (2003) Blood lead concentration and delayed puberty in girls. New England journal
of medicine, 348 (16) pp1527-36.

SEPA (n.d.): 2-Ethoxyethanol. Scottish Environment Protection Agency. Available at:
http://apps.sepa.org.uk/spripa/pages/substanceinformation.aspx?pid=49.

Service Public fédéral Emploi, Travail et Concertation Sociale (2018): Bien-étre au travail. Service
Public fédéral Emploi, Travail et Concertation Sociale. Available at:
http://www.emploi.belgique.be/bien etre au travail.aspx.

Shah N R, Bracken M B, (2000): A systematic review and meta-analysis of prospective studies on the
association between maternal cigarette smoking and preterm delivery. Am J Obstet Gynecol, 182 (2)
pp465-72.

Shaw G, et al (2003): Maternal Occupational Chemical Exposures and Biotransformation Genotypes as
Risk Factors for Selected Congenital Anomalies. American Journal of Epidemiology, 6 (157) pp475-
484,

Shell (1982) Shell Development Company — Westhollow Research Center, Procol No. WTP-162,
Regulatory Information Record No. WRC RIR-244, Seven day dust inhalation study in rats with para-
tertiary butyl benzoic acid (pTBBA), 1982 as cited in European Union Risk Assessment Report for 4-

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 221



TERT-BUTYLBENZOIC  ACID, FINAL APPROVED VERSION, July 2009. Available at:
https://echa.europa.eu/documents/10162/15c7dba3-848b-463b-ae60-c6f187b7b5d4.

Shell Research Ltd. London (1975): Sittingbourne Research Centre Tunstall Laboratory. Studies on the
percutaneous toxicity of para-tertiary butyl benzoic acid (pTBBA) to rats and rabbits. Unpublished
report 0830/75 of October 1975 as cited in European Union Risk Assessment Report for 4-TERT-
BUTYLBENZOIC  ACID, FINAL  APPROVED  VERSION, July 2009. Available at:
https://echa.europa.eu/documents/10162/15c7dba3-848b-463b-ae60-c6f187b7b5d4.

Shepard, J (2018): Legal battle looms over bid to “choke” EU lead-acid supplies. Bestmag. 16 March.
Available at: https://www.bestmag.co.uk/content/legal-battle-looms-over-bid-
%E2%80%9Cchoke%E2%80%9D-eu-lead-acid-supplies Accessed 2 December 2018.

Sigma Aldrich (2014): 2-Imidazolidinethione Safety Data Sheet. Sigma Aldrich. Available at:
https://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GBandlanguage=enand
productNumber=1504andbrand=ALDRICHandPageToGoToURL=https%3A%2F%2Fwww.sigmaaldrich.
com%2Fcatalog%2Fsearch%3Fterm%3D2-
Imidazolidinethione%26interface%3DAll%26N%3D0%26mode%3Dmatch%2520partialmax%26lang%
3Den%26region%3DGB%26focus%3Dproduct.

Sigma Aldrich (2015): 2-(4-tert-Butylbenzyl)propinoaldehyde Safety Data Sheet. Sigma Aldrich.
Available at:
https://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GBandlanguage=enand
productNumber=43884andbrand=SIALandPageToGoToURL=https%3A%2F%2Fwww.sigmaaldrich.co
m%2Fcatalog%2Fproduct%2Fsial%2F43884%3Flang%3Den.

Sigma Aldrich (2017): Retinol Safety Data Sheet. Sigma Aldrich. Available at:
https://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GBandlanguage=enand
productNumber=R7632andbrand=SIGMAandPageToGoToURL=https%3A%2F%2Fwww.sigmaaldrich.
com%2Fcatalog%2Fproduct%2Fsigma%2Fr7632%3Flang%3Den.

Sigma Aldrich (2017): 2-ethoxyethanol Safety Data Sheet.  Sigma Aldrich. Available at:
https://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GBandlanguage=enand
productNumber=128082andbrand=SIGALDandPageToGoToURL=https%3A%2F%2Fwww.sigmaaldric
h.com%2Fcatalog%2Fsearch%3Fterm%3D2-
ethoxyethanol%26interface%3DAlI%26N%3D0%26mode%3Dmatch%2520partialmax%26lang%3Den
%26region%3DGB%26focus%3Dproduct.

Sigma Aldrich (2017): 4-tert-butylbenzoic acid Safety Data Sheet. Sigma Aldrich. Available at:
https://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GBandlanguage=enand
productNumber=150355andbrand=ALDRICHandPageToGoToURL=https%3A%2F%2Fwww.sigmaaldri
ch.com%2Fcatalog%2Fproduct%2Faldrich%2F150355%3Flang%3Den.

Sigma Aldrich (2017): Bisphenol A Safety Data Sheet. Sigma Aldrich. Available at:
https://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GBandlanguage=enand
productNumber=239658andbrand=ALDRICHandPageToGoToURL=https%3A%2F%2Fwww.sigmaaldri
ch.com%2Fcatalog%2Fsearch%3Fterm%3Dbisphenol%2BA%26interface%3DAl%26N%3D0%26mode
%3Dmatch%2520partialmax%26lang%3Den%26region%3DGB%26focus%3Dproduct.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 222



Sigma Aldrich (2017): Boric acid Safety Data Sheet. Sigma Aldrich. Available at:
https://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GBandlanguage=enand
productNumber=185094andbrand=ALDRICHandPageToGoToURL=https%3A%2F%2Fwww.sigmaaldri
ch.com%2Fcatalog%2Fproduct%2Faldrich%2F185094%3Flang%3Den.

Sigma Aldrich (2017): Dibutyltin (IV) oxide Safety Data Sheet. Sigma Aldrich. Available at:
https://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GBandlanguage=enand
productNumber=183083andbrand=ALDRICHandPageToGoToURL=https%3A%2F%2Fwww.sigmaaldri
ch.com%2Fcatalog%2Fsearch%3Fterm%3Ddibutyltin%2Boxide%26interface%3DAll%26N%3D0%26m
ode%3Dmatch%2520partialmax%26lang%3Den%26region%3DGB%26focus%3Dproduct.

Sigma Aldrich (2017): Dibutyltin dilaurate Safety Data Sheet. Sigma Aldrich. Available at:
https://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GBandlanguage=enand
productNumber=291234andbrand=ALDRICHandPageToGoToURL=https%3A%2F%2Fwww.sigmaaldri
ch.com%2Fcatalog%2Fsearch%3Fterm%3DDibutyltin%2Bdilaurate%26interface%3DAll%26N%3D0%2
6mode%3Dmatch%2520partialmax%26lang%3Den%26region%3DGB%26focus%3Dproduct.

Sigma Aldrich (2017): Dinoseb Safety Data Sheet. Sigma Aldrich. Available at:
https://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GBandlanguage=enand
productNumber=442570andbrand=SUPELCOandPageToGoToURL=https%3A%2F%2Fwww.sigmaaldri
ch.com%2Fcatalog%2Fproduct%2Fsupelco%2F442570%3Flang%3Den.

Sigma Aldrich (2017): Lead Safety Data Sheet. Sigma  Aldrich. Available at:
https://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GBandlanguage=enand
productNumber=391352andbrand=ALDRICHandPageToGoToURL=https%3A%2F%2Fwww.sigmaaldri
ch.com%2Fcatalog%2Fproduct%2Faldrich%2F391352%3Flang%3Den.

Silvestri M, et al (2015): Smoke exposure, wheezing, and asthma development: a systematic review
and meta-analysis in unselected birth cohorts. Pediatr Pulmonol, 50 (4) pp353-62.

Simeone R M, et al (2015): Diabetes and congenital heart defects: a systematic review, meta-analysis,
and modeling project. Am J Prev Med, 48 (2) pp195-204.

Skakkebaek N E, et al (2001): Testicular dysgenesis syndrome: an increasingly common developmental
disorder with environmental aspects. Hum Reprod, 16 pp972-8.

Skakkebaek N E, et al (2016): Male Reproductive Disorders and Fertility Trends: Infuences of
Environment and Genetic susceptibility. Physiol Rev, 96 pp55-97.

Slob, et al (1999): Thresholds in toxicology and Risk Assessment. Int. J. Toxicology, 28 pp259-268.

Smith D M (1984): Ethylene thiourea: thyroid function in two groups of exposed workers. BrJ Ind Med,
41 (3) pp362-6.

Smith KR, (1999): How much global ill health is attributable to environmental factors? Epidemiology,
10 pp573-84.

Sottani C, et al. (2003): Analytical method for the quantitative determination of urinary
ethylenethiourea by liquid chromatography/electrospray ionization tandem mass spectrometry.
Rapid Communications in Mass Spectrometry. Wiley-Blackwell, 17 (20) pp2253-2259.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 223



Sousa A C A, et al (2014): History on organotin compounds, from snails to humans. Environmental
Chemistry Letters. Available at: http://agris.fao.org/agris-
search/search.do?recordiD=US201400147662.

Spectrum Chemical Mfg Corp (2016): Scientific Documentation, V115. Spectrum Chemical Mfg Corp.
Available at:  http://healthdocbox.com/Cholesterol/76103935-Scientific-documentation-v1159-
vitamin-a-palmitate-1-70-miu-g-usp.html Accessed 01 August 2018.

Spencer F, et al (1982): Reproductive Toxicity in Pseudopregnant and Pregnant Rats following
Postimplantational Exposure: Effects of the Herbicide Dinoseb. Pesticide Biochemistry and Physiology,
18 (2) pp150-157.

Stassen S, et al (2015): DALYs versus WTP for Environmental Health Priority Setting based on Data of
Air Pollution and Noise in Flanders. KU LEUVEN. Available at:
https://lirias.kuleuven.be/handle/123456789/407179.

Stoffenmanager®7 (n.d.): What is Stoffenmanager®? Stoffenmanger. Available at:
https://stoffenmanager.nl/.

Stothard K J, et al (2009): Maternal overweight and obesity and the risk of congenital anomalies: a
systematic review and meta-analysis. JAMA, 301 (6) pp636-50.

SUBSPORT (2011): A potential alternative to the use of Bisphenol A as a colour developer in thermal
paper. SUBSPORT. Available at: https://www.subsport.eu/case-stories/164-en. Accessed 14 august
18.

SUBSPORT (2012): Substitutions performed at the National Centre for Health Data and Disease Control
in Denmark (SSI). SUBSPORT. Available at: https://www.subsport.eu/case-stories/208-en Accessed 14
August 2018.

SUBSPORT (2013): Specific Substances Alternatives Assessment — Lead and its inorganic compounds.
SUBSPORT. Available at https://www.subsport.eu/wp-content/uploads/data/lead.pdf Accessed 21
November 2018.

SUBSPORT (n.d.): About the Portal. Substitution Support Portal. SUBSPORT. Available at:
https://www.subsport.eu/about-the-portal.

Subsport (n.d.): Column Model for Chemical Substitutes Assessment. Substitution Support Portal.
SUBSPORT. Available at: https://www.subsport.eu/substitution-tools/column-model-for-chemical-
substitutes-assessment.

SUBSPORT (n.d.): Pollution Prevention Options Analysis System (P20ASys): SUBSPORT. Available at:
https://www.subsport.eu/substitution-tools/p2oasys.

Subsport (n.d.): Quick Scan. SUBSPORT. Available at: https://www.subsport.eu/substitution-
tools/quick-scan.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 224



Subsport (n.d.): Technical Rules for Hazardous Substances (TRGS) 600 “Substitution”. SUBSPORT.
Available at: https://www.subsport.eu/substitution-tools/trgs-600.

SUBSPORT (n.d.): Substitution Steps. SUBSPORT. Available at: https://www.subsport.eu/substitution-
steps.

SUBSPORT Website (2013): SUBSPORT Specific Substances Alternatives Assessment — Lead and its
inorganic compounds. SUBSPORT. Available at: http://www.subsport.eu/wp-
content/uploads/data/lead.pdf Accessed on 14 August 2018.

Substitution-CMR.fr (n.d.): Substitution-CMR.fr. Substitution-CMR.fr. Available at:
http://www.substitution-cmr.fr.

SUMER (2003): Les expositions aux risques professionnels. Les produits chimiques. Résultats SUMER
2003. Direction de I'animation de la recherche, des études et des statistiques (DARES). SUMER.

SUMER (2015): Les expositions aux risques professionnels les produits chimiques. accessed
at:https://dares.travail-emploi.gouv.fr/dares-etudes-et-statistiques/etudes-et-syntheses/synthese-
stat-synthese-eval/article/les-expositions-aux-risques-professionnels-les-produits-chimiques
Accessed 2 December 2018.

Swedish Chemical Agency (n.d.): PROPOSAL FOR IDENTIFICATION OF A SUBSTANCE AS A CMR CAT 1A
OR 1B, PBT,vPvB OR A SUBSTANCE OF AN EQUIVALENT LEVEL OF CONCERN. Swedish Chemical Agency.
Available at:
https://echa.europa.eu/documents/10162/13640/ec 202 506 9 imidazolidine annex xv _svhc pu

b.pdf.

Swedish Chemicals Agency (2017): Risk management option analysis conclusion document, lead.
Swedish Chemicals Agency. Available at: https://echa.europa.eu/documents/10162/15058241-d9bd-
264b-7c41-dd716e8f521a Accessed on 21 November 2018.

Swedish Chemicals Agency (n.d.): Annex XV-IDENTIFICATION OF IMIDAZOLIDINE-2-THIONE (2-
IMIDAZOLINE-2-THIOL) AS SVHC. Swedish Chemicals Agency. Available at:
https://echa.europa.eu/documents/10162/13640/ec 202 506 9 imidazolidine annex xv_svhc pu

b.pdf

Teramoto S, et al (1978): Teratogenicity studies with ethylenethiourea in rats, mice and hamsters.
Cong. Anom, 18 ppl11-17.

Tommy’s (n.d.): Statistics about stillbirth. Tommy’s. Available at:_https://www.tommys.org/our-
organisation/charity-research/pregnancy-statistics/stillbirth.

Torloni M R, et al (2009): Prepregnancy BMI and the risk of gestational diabetes: a systematic review
of the literature with meta-analysis. Obes Rev, 10 (2) pp194-203.

Toxics Use Reduction Institute. See for examples of alternatives assessments highlighting the
potential for substituting hazardous chemicals, including reprotoxins such as lead and phthalates:
https://www.turi.org/Our Work/Research/Alternatives Assessment/Examples.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 225



ToxNet (n.d.): Ethylene thiourea, US National Library of Medicine. ToxNet. Available at:
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+1643 Accessed 26 July
2018.

Trasande L, Liu Y, (2011): Reducing the staggering costs of environmental disease in children,
estimated at $76.6 billion in 2008. Health Aff, 30 pp863—70.

TURI (n.d.): Examples. Toxics Use Reduction Institute. Available at:
UN (1989): Convention on the Rights of the Child. United Nations. Available at:
https://www.ohchr.org/EN/Professionalinterest/Pages/CRC.aspx.

UNIDO (2011): UNIDO Green Industry Initiative for Sustainable Industrial Development. United
Nations Industrial Development Organization. Available at:
http://www.greenindustryplatform.org/wp-content/uploads/2013/05/Green-Industry-Initiative-for-
Sustainable-Industrial-Development.pdf.

UNIDO (2018): Chemical Leasing. United Nations Industrial Development Organization. Available at:
https://www.unido.org/our-focus/safeguarding-environment/resource-efficient-and-low-carbon-
industrial-production/chemical-leasing.

US EPA (1986): Pesticide fact sheet for Dinoseb, Fact sheet number 130. EPA.

USEPA (2005): Reregistration Eligibility Decision (RED) for Maneb. United States Environmental
Protection Agency. Available at:
https://www3.epa.gov/pesticides/chem search/reg actions/reregistration/red PC-014505 1-Aug-

05.pdf.

Vandenberg L, (2014): Non-Monotonic Dose Response in Studies of Endocrine Disrupting Chemicals:
Bisphenol A as a Case Study. Dose-Response, 12 pp259-276. Available at:
https://journals.sagepub.com/doi/pdf/10.2203/dose-response.13-020.Vandenberg.

VDM DEFRA (2011): SUMMARY OF PRODUCT CHARACTERISTICS. VDM DEFRA. Available at:
www.vmd.defra.gov.uk/productinformationdatabase/spc _documents/spc 339755.doc.

Vidovic m, et al (2013): Third Party Certification and the Effectiveness of Voluntary Pollution
Abatement Programs: Evidence from Responsible Care. Agricultural and Applied Economics
Association 2013 Annual Meeting, August 4—6. Washington, DC.

Vinck L, and Meemi S, (2015): Les expositions aux risques professionnels les produits chimiques -
Enquéte Sumer 2010. Trvail-Emploi. Available from: https://dares.travail-emploi.gouv.fr/dares-
etudes-et-statistigues/etudes-et-syntheses/synthese-stat-synthese-eval/article/les-expositions-aux-
risques-professionnels-les-produits-chimiques.

Virtanen H and Adamsson, A (2011): Cryptorchidism and endocrine disrupting chemicals. Molecular
and Cellular Endorinology, 355 pp208-220.

VKM (2012): Risk assessment of vitamin A (retinol and retinyl esters) in cosmetics. The Norwegian
Scientific Committee for Food Safety. Available at: https://zenodo.org/record/827290#.W35U0rh9i00
Accessed on 06 August2018.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 226



Wahabi H A, et al (2012): Pre-pregnancy care for women with pre-gestational diabetes mellitus: a
systematic review and meta-analysis. BMC Public Health, 12 pp792.

Walters et al (2010): Contract to analyse and evaluate the impact of the practical implementation in
the workplace of national measures implementing Directive 98/24/EC on Chemical Agents (project
report). European Commission. Available at:
http://ec.europa.eu/social/BlobServlet?docld=10152andlangld=en.

Wang Z, et al (2013): Maternal adiposity as an independent risk factor for pre-eclampsia: a meta-
analysis of prospective cohort studies. Obes Rev, 14 (6) pp508-21.

Weinhold B, (2009): Environmental factors in birth defects: What we need to know. Environmental
health perspectives, 117 (10) ppA440-A447.

West et al (1992): Tolerance of young infants to a single, large dose of vitamin A: a randomized
community trial in Nepal. Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2393418/pdf/bullwho00045-0047.pdf.

West et al (1999): Double blind, cluster randomised trial of low dose supplementation with vitamin A

or a carotene on mortality related to pregnancy in Nepal. BMJ, 318 pp570-575. Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC27760/pdf/570.pdf.

West et al (2011): Effects of Vitamin A or Beta Carotene Supplementation on Pregnancy-Related
Mortality  and Infant Mortality  in Rural Bangladesh. JAMA  Available at:
https://jamanetwork.com/journals/jama/fullarticle/1161866.

West K P, et al (2011): Effects of Vitamin A or Beta Carotene Supplementation on Pregnancy-Related
Mortality and Infant Mortality in Rural Bangladesh. Bulleting of the World Organization, 76 (6) pp733-
739. Available at: https://jamanetwork.com/journals/jama/fullarticle/1161866.

WHO (2005): A Model for Establishing Upper Levels of Intake for Nutrients and Related Substances.
World Health Organisation. Available at: http://www.who.int/ipcs/methods/nra final.pdf.

WHO (2009): Concise International Chemical Assessment Document 67, SELECTED ALKOXYETHANOLS:
2-ETHOXYETHANOL AND 2-PROPOXYETHANOL. World Health Organisation. Available at:
http://www.who.int/ipcs/publications/cicad/ethoxy propoxyethanol.pdf Accessed on 22 August
2018.

WHO (2018): Vitamin A supplementation during pregnancy. World Health Organisation. Available at:
https://www.who.int/elena/titles/vitamina pregnancy/en/.

Whorton M D, et al (1981): Testicular function of men occupationally exposed to para-tertiary butyl
benzoic acid. Scand J Work Environ Health, 7 (3) pp204-213.
http://www.siweh.fi/download.php?abstract id=3113andfile nro=1.

Woodruff T, (2003): Proceedings of the Summit on Environmental Challenges to Reproductive Health
and Fertility: executive summary. Fertility and Sterility, 89 (2) pp1-20.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 227



Wu, et al (2012): Lead level in seminal plasma may affect semen quality for men without occupational
exposure to lead. Reproductive Biology and Endocrinology, 10 (1) pp91.

Xiao G B, et al (2009): Effect of bisphenol A on semen quality of exposed workers: a pilot study.
Zhonghua lao dong wei sheng zhi ye bing za zhi Zhonghua laodong weisheng zhiyebing zazhi. Chinese
journal of industrial hygiene and occupational diseases, 27 (12) pp741-3.

Yu Z, et al (2013): Pre-pregnancy body mass index in relation to infant birth weight and offspring
overweight/obesity: a systematic review and meta-analysis. PLoS One, 8 (4) ppe61627.

Zhang L, et al (2015): Maternal gestational smoking, diabetes, alcohol drinking, pre-pregnancy
obesity and the risk of cryptorchidism: a systematic review and meta-analysis of observational
studies. PLoS One, 10 (3) ppe0119006.

Zhou Z, et al (2017): Healthcare Resource Use, Costs, and Disease Progression Associated with
Diabetic Nephropathy in Adults with Type 2 Diabetes: A retrospectiev observatinal sutdy. Diabetes
Ther, 8 (3) pp555-571.

Zhu M, et al. (2010): Maternal Low-Level Lead Exposure and Fetal Growth. Environ Health Perspect,
118 (10) pp1471-1475.

Zorilla M, et al (2014): The genetics of infertility: Current status of the field. PMC, 1 (4) pp1-22.
Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3885174/.

Zwink N, et al (2011): Parental risk factors and anorectal malformations: systematic review and
meta-analysis. Orphanet J Rare Dis, 6 pp25.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 228



Annex 1 Methodology

X1.1 Health terms

Health Terms

Abortion (spontaneous)

The termination of a pregnancy. It can be spontaneous (also called
miscarriage) or induced.

Adenocarcinoma

A malignant tumour originating in the glandular epithelium

Anencephaly A neural tube defect, in which most of the brain and skull do not develop.
Babies with anencephaly are usually stillborn or die shortly after birth
(Rijk, van Duursen and van den Berg, 2016).

Aneuploidy Having a chromosome number that is not an exact multiple of the usual
haploid number

Ankyloglossia Tongue-tie. Limited normal movement of the tongue, usually due to an

abnormally shortened frenulum.

Anogenital distance (AGD)

The distance from the anus to the genitalia (the perineum), the base of
the penis or vagina. It is used, in humans, as a non-invasive method of
determining male feminisation and thereby predicting neonatal and
adult reproductive disorders. This is the case because it is regulated by
dihydrotestosterone, which may be disrupted by some chemicals. It is
linked to both semen volume and sperm count: men with a short AGD
have 7x the chance of being sub-fertile.

Asthenospermia

Asthenozoospermia. Reduced sperm motility.

Atrophy

Decrease in size or wasting away of a body part or tissue.

Axial malformations

Malformations of the axial skeleton. The axial skeleton is the part of the
skeleton that consists of the bones of the head and trunk. In humans, it
consists of 80 bones.

Azoospermia

Absence of spermatozoa from the seminal fluid

Cauda epididymis

Tail of the epididymis. Part of the reservoir of spermatozoa

Maxilla

The jaw or jawbone, specifically the upper jaw, which in humans for part
of the nose and eye socket.

Cleft palate

Often occurs with left lip. The cleft is a gap or split in the roof of the
mouth (palate), which is present at birth. It occurs because parts of the
baby’s face didn’t join together properly during development in the
womb.

Club food

One or both feet point down and inwards, with the sole of the food
facing backwards. It is not painful for babies, but if untreated, it can
become painful and make it difficult to walk [NHS.uk].

Corpora lutea (pl.)

Corpus luteum (sg.). Temporary endocrine structure in female ovaries,
involved in the production of hormones. It is what remains of the ovarian
follicle after a mature ovum has been released during ovulation. It is
involved in the hormonal regulation of menstrual cycles and pregnancy.

Cryptorchidism

Undescended testes. Birth defect in which one or both of the testes fail
to descend from the abdomen into the scrotum. If they do not descend
spontaneously, it will be treated by a surgery called orchiopexy (Rijk, van
Duursen and van den Berg, 2016).

Ectopic pregnancy

A complication of pregnancy in which the embryo attaches outside the
uterus, usually in one of the fallopian tubes. Signs and symptoms include
abdominal pain and vaginal bleeding.

Encephalocele

Cranium bifidium. A rare neural tube defect characterised by sac-like
protrusions of the brain and membranes that cover it through openings
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in the skull. Caused by failure of the neural tube to close completely
during foetal development.

Endometriosis

Common gynaecological disorder characterised by ectopic endometrium
(presence of endometrial glands and stoma outside the uterus) causing
benign endometrium-like inflammatory lesions outside the uterine
cavity and is a major cause of chronic pelvic pain and infertility. Other
symptoms include very heavy periods and pain in the lower back and
abdomen (Rijk, van Duursen and van den Berg, 2016).

Endometrium

The mucous membrane that lines the inside of the uterus (womb).

Epididymis

A highly convoluted duct behind the testis, along which sperm passes to
the vas deferens

Exencephaly

Birth defect where the brain is located outside the skull. Usually found
in embryos as an early stage of anencephaly.

Fecundity

The capacity to conceive

General Cognitive Index (GCl)

Derived from the McCarthy Scales of Children’s Abilities. This test is
based on a wide variety of functions that are related to human
intelligence. There are 18 tests in a battery that sample these different
functions, 15 of which are combined into a composite score, which is
known as the CGI.

Gynecomastia

Gynecomastia is an endocrine system disorder in which a noncancerous
increase in the size of male breast tissue occurs. Occurs due to increased
oestrogen levels.

Hydrocephalus

Condition characterised by excessive accumulation of cerebrospinal fluid
in the brain. Can occur due to birth defects. Treated by surgical
placement of a shunt system.

Hyperplasia

The enlargement of an organ or tissue caused by an increase in the
reproductive rate of its cells, often as an initial stage in the development
of cancer.

Hypogonadism

Reduction or absence of hormone secretion or other physiological
activity of the gonads (testes or ovaries).

Hypoplasia

Underdevelopment or incomplete development of a tissue or organ.

Hypospadias

Penile congenital malformation, in which the urethra opens somewhere
on the underneath side of the penis, instead of the tip. The urethra may
remain split over a long distance. Treatment requires surgical repair
shortly after birth (Rijk, van Duursen and van den Berg, 2016).

Leydig cells

Interstitial cells. Found adjacent to the seminiferous tubules in the
testes. The produce testosterone and the presences of luteinising
hormone (LH).

Malformation

An abnormally formed part of the body.

Mandible

Lower jaw or jawbone.

Menarche

The first occurrence of menstruation

Mental development index (MDI)

A test, designed to assess cognition through evaluation of sensory-
perception, knowledge, memory, problem solving, and early language.
It therefore measures a combination of early cognitive and language
development.

Micrognathia

A condition in which the jaw is undersized. It is a symptom of a variety
of craniofacial conditions. Also called mandibular hypoplasia. It can
interfere with a child’s breathing and feeding, but often corrects itself as
the child grows.

Microphthalmia

Developmental disorder of the eye, in which one (unilateral
microphthalmia) or two (bilateral microphthalmia) eyes are abnormally
small and have anatomical malformations. In most cases, it results in
blindness.
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Necrospermia

Necrozoospermia. A low percentage of live and a high percentage of
immotile spermatozoa in semen.

NONS

Notification of New Substances

Neural tube defects

Birth defects of the brain, spine, or spinal cord. They happen in the first
month of pregnancy, often before a woman even knows that she is
pregnant. The two most common neural tube defects are spina bifida
and anencephaly (Rijk, van Duursen and van den Berg, 2016).

Oedema

Excess of watery fluid collecting in a cavity or tissue of the body.

Oestrus

The regularly occurring period of sexual receptivity in most female
mammals.

Oestrus cycle

The recurring physiological changes that are induced by reproductive
hormones in most mammalian females. Oestrous cycles start after
sexual maturity and are interrupted by pregnancy. Humans have
menstrual cycles rather than oestrous cycles — they have “concealed
ovulation”, a lack of obvious external signs to signal sexual receptivity at
ovulation.

Oligospermia

Deficiency of sperm cells in the semen.

Omphalocele

Birth defect in which an infant’s intestine or other abdominal organs are
outside of the body, due to a hole in the naval area. The intestines are
covered by only a thin layer of tissue and can be easily seen. Itis repaired
with surgery, although not always immediately.

Oocyte A cell in an ovary which may undergo meiotic division to form an ovum.
Orofacial cleft Cleft lip and cleft palate.
Ossification Osteogenesis. The process of laying down bone material by cells called

osteoblasts. Synonymous with bone tissue formation.

Ovarian cyst

A fluid-filled sac within the ovary. Most ovarian cysts are related to
ovulation, being either follicular cysts or corpus luteum cysts. Many
small cysts occur in both ovaries in polycystic ovarian syndrome (PCOS).

Preputial separation

Separation of the prepuce (foreskin) from the glans of the penis. It is
androgen dependent, occurs around the time of puberty, and is an
external sign of pubertal development in male rats.

Resorption Disintegration and assimilation of a dead foetus into the uterus at any
stage after the completion of organogenesis. Usually observed in animal
experiments.

Scapula Shoulder bone, shoulder blade, or wing bone. The bone that connects

the humerus (upper arm bone) to the clavicle (collar bone).

Schistoglossia

Cleft tongue. Congenital fissure or cleft of the tongue.

Seminal vesicle

Vesicular gland, seminal glands. A pair of simple tubular glands next to
the bladder of male mammals. The secrete fluid that partly composes
the semen.

Seminiferous tubule

Located within the testes, they are the location of meiosis, and
subsequent creation of male games, i.e. sperm(atozoa).

Sex ratio

Ratio of male to female offspring.

Sexual dysfunction

Difficulty experienced by an individual or coupe during any stage of
normal sexual activity.

Spermatid

Immature male sex cell formed from a spermatocyte and may develop
into a spermatozoon.

Spermatocele

Epididymal cyst. A painless, fluid-filled cyst in the long, tightly coiled tube
that lies above and behind each testicle (epididymis).

Spermatocyte

A cell produced at the second stage in the formation of spermatozoa.
Divides by meiosis into a spermatid.

Spermatogenesis

The process by which haploid spermatozoa develop from germ cells in
the seminiferous tubules of the testes.
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Spermatozoa (pl.) Spermatozoon (sg.). The mature, motile male sex cell of an animal,
by which the ovum is fertilised.

Spermiation The process by which mature spermatids are released from Sertoli cells
into the seminiferous tubule lumen, prior to their passage to the
epididymis.

Spina bifida A neural tube defect in which the foetal spinal column doesn’t close

completely. There is usually nerve damage that causes at least some
paralysis of the legs (Rijk, van Duursen and van den Berg, 2016).

Spina bifida occulta

A mild neural tube defect, which involves incomplete formation of the
neural arches of several vertebrae and is usually asymptomatic (Rijk, van
Duursen and van den Berg, 2016).

Teratospermia

Teratozoospermia. Semen alteration in which there is a large number of
spermatozoa with abnormal morphology. It can lead to male infertility.

Testicular dysgenesis syndrome
(TDS)

A hypothesis that proposes that common reproductive disorders of
newborn and adult human males may have a common foetal origin.
These disorders include poor semen quality, testis cancer, undescended
testicles (cryptorchidism) and hypospadias. It is theorised that TDS may
be increasingly common due to environmental influences, resulting in
disruption of embryonal programming and gonadal development during
foetal life (Skakkebaek, Rajpert-De Meyts and Main, 2001).

Tubal pregnancy

See ‘ectopic pregnancy’

Vaginal patency

The openness of the vagina.

X1.2 Cost of the Policy Options

The following section intends to offer a guide to the understanding of the analytical framework
designed to calculate the costs that are expected to arise under the different Policy Options.

The focus will be primarily on the quantitative part and it is meant to integrate the methodological
considerations already provided in the section of the study.

It is to be immediately noted that the main analysis is built on the assumption that 2% of companies
across all industry sectors in Europe deal with R 1A/1B substances.

X1.2.1 Consideration of substitution/substitution

The costs from the substitution requirement can stem for companies from the need to consider
substitution and the actual substitution. The diagram in the figure below can help show the logic

underlying the calculation.
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Figure X1-1: Additional costs from the substitution requirement

The task of specifying the total number of companies that would have to consider a substitution and
number of companies that would substitute is made hard by the high uncertainty involved and the
limited number of questionnaire responses received.

In view of this problem, it was opted to produce estimates associated with three different theoretical
scenarios, identified in Table C2-3 and the following ones as “Low”, “Mid” a “High”. While the “Mid”
represents what on the basis of the evidence gathered appears to be the most likely scenario, “Low”
and “high”, which respectively define a scenario where a very limited number of companies would
consider a substitution and one where a relatively large number of companies would consider a
substitution, are less likely but serve to define the lower and upper bound of the range.

Having said that, Table C2-3 groups all the percentages associated with the three different theoretical
scenarios under three sets of companies identified as A, B and C. A refers to the percentage of
companies that have not considered substitutions and B includes the percentage of companies among
A that would identify a technically feasible substitute. Then, multiplying percentage values of A by
those of B yields the number of companies in the Member State with exposure to Rs that would
substitute.

E.g., looking at the Mid column, 30% of companies have not considered substitution (A), out of these
25% would identify a technically feasible substitute (B), consequently the multiplication of the two
percentages yields the percentage of companies in the Member state with exposure to Rs that would
substitute (C). Consider the equation below for more clarity:

30% x 25% = 8% (then rounded up to 10%)
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Drawing on the framework thus outlined in Table C2-3, it is then possible to estimate for each Member
State the total number of companies that would have to consider substitution (A) and the number of
companies that would substitute (C), associated with each scenario (Table C2-4).

E.g., in Greece there are 14,000 companies subject to changes in the requirement, out of which 4,200
(30% x 14,000) would have to consider the substitution (A, Mid), whereas 1,400 (10% x 14,000)
would substitute (C, Mid).

X1.2.2 Closed system

In a similar vein, the way to determine what costs companies have to bear if a closed system has to
be considered and possibly installed can be seen in the following diagram.

No
New requirement

Yes
No change

Already considered? Already considered?

No: cost of consideration Yes: no change

Caninstalla Caninstalla
closed CS?
system (CS)?

No: no
Yes: cost of additional
CS cost

Figure X1-2: Additional costs from the closed system (CS) requirement

Three difference theoretical scenarios, Low, Mid, High, have been considered (Table C2-7), with the
same meaning attached to them as explained above. Once again, each letter refers to a set of
companies. To obtain the number of companies without a closed system that would need to consider
it (C), percentages on the same column referring to companies that do not have a closed system (A)
and companies without a closed system that have not considered the feasibility of one (B) need to be
multiplied together. E.g., on the Mid column, the number of companies C results from the following
operation,

90% X 90% = 81%

Analogously, to calculate the percentage of all companies (with exposure to Rs) in the Member State
that would install a closed system (E), percentages on the same column referring to companies that
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do not have closed system (A), companies without a closed system that have not considered the
feasibility of one (B) and companies without closed system that would install one (D), need to be
multiplied together. E.g., on the Mid column, the number of companies E results from the following
operation,

90% x90% x 10% = 8.1%(r oundeddown t 08%)

On the basis of the framework set out in Table C2-7, it is then possible to generate estimates about
the number of companies that would have to consider a closed system (C) as well as the number of
companies that would install one (E).

E.g., in Italy, there are 66,600 companies subject to changes in the requirements, out of this 53,946
(81% x 66,600) would have to consider a closed system (C, Mid), while 5,328 (8% x 66,600) would have
to install one (E, Mid).

Cost of a closed system

For the purpose of estimating the cost of a closed system, the initial investment and recurring costs
over the whole lifespan of the equipment (discounted for the relevant year at 4%) are considered.

The initial investment is a one-off payment incurred at year 0. The amount of such investment
depends on the size of the company. The following costs by company size are considered:

e Small: €45,000
e Medium: €440,000
e large: €1,700,000

Recurring costs, on the contrary, are undertaken every year throughout the life-cycle of the
machinery, therefore they have been discounted for each relevant year at 4% over a lifespan of 20
years. The formula to obtain the present discounted value of future recurring costs every year over a
period of time is as follows,

FV

PV =——
aQ+nrn
where:

e FVis the future value, namely the cost occurring in the future to bring forward in the
present;

e PVis the discounted value of future costs;

e rrepresents the discount rate (4%); and

n indicates the number of periods, years in this case

Recurring cots are estimated to be equal to 10% of the one-off initial investment. However, to account
for the fact that the company is assumed to be already operating an LEV2, its operating costs need to
be subtracted from the recurring costs each company will incur after the closed system is installed.
The recurring cost of LEV2 is calculated as 10% of the one-off cost of LEV2 given in Table C2-18.
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E.g., if the one-off cost of LEV2 amounts to €650,00 for a large company, then each year the discounted
value of 65,000 (10% of €650,00) is deducted from the recurring costs of a closed system. Thus, to
obtain the recurring cost of a closed system for a large company, the following equation is used:

(10%x 1,700,000) — (10% x 650,000) = 105,000

The cost of the initial investment plus the sum of the discounted recurring costs over a lifespan of 20
years yields the total cost the company has to bear to set up a closed system. The annualised unit
cost for each company size is then obtained by dividing the sum of the initial investments and recurring
costs by the total sum of the discount factors over 20 years. E.g., for a large company the annualised
cost is calculated as follows:

[1 700,000 + Z “’5 °°° ]
(140.04)"

20 a+ r)"

= 227,000

Applying the same equation to the three size companies, we thus obtain the following annualised cost
values:

e Small company: €5,000

e Medium company: € 52,000, rounded down to €50,000

e lLarge company: € 227,000, rounded down to €220,000
The final weighted sum per company is obtained after the relative weight of the size distribution in
the total enterprise population has been accounted, 98.7% for small size enterprises, 1% for medium

ones, 0.2% for large ones. The following equation has been used:

((5,000x98.7) + (52,000 x 1) + (227,000 x 0.2))/100 = 5,909 (r oundedup t 06,000)

X1.3 Exposure minimisation

The similar reasoning described above underpins the calculations to estimate the number of
companies that would have to consider an additional RMMs (D) and the number of companies that
would install additional RMMs (G). See the diagram in the figure below for more clarity.
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Figure X1-3: Additional costs from the exposure minimisation requirement

In the Table C2-12, each letter refers to a set of companies, and the columns Low, Mid, High, have the
same meaning as explained for the other similar tables in the rest of section.

To obtain the percentage of companies that have to consider minimisation (D), percentages of Type B
companies and Type C companies need to be summed up. E.g., looking at the Mid column, the
percentage of the D results from the following calculation,

70% + 10% = 80%

The percentage of all companies (with exposure to Rs) that would implement additional RMMs (G)
results from a slightly more complicated formula, whereby the sum of the percentages of company B
and Cis multiplied by the product of the percentages of companies F and G.

E.g., looking at the Mid column, percentage of G results from:
(70% + 10%) x 80% x 30% = 19% (rounded up to 20%)

On the basis of the framework set out in Table C2-13, it is then possible to estimate the number of
companies that would have to consider an additional RMMs (D) and the number of companies that
would install additional RMMs (G).

E.g., in Finland there are 4,800 companies subject to changes in requirements, therefore the number
of companies that would install additional RMMs is calculated as follows (Mid):

[(70% + 10% ) x (80% x 30%)] x 4,800 = 960
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X1.3.1 I0OELVs become BOELVs

The framework adopted to work out the total costs that companies would have to bear if OOELVs
become BOELVs is illustrated in the diagram below.

No Yes
New requirement No change

Monitoringdone? Already considered?

No: cost of monitoring Yes: no change

Exposure Exposure below limit? Exposure

below limit? below limit?
No: cost of additional

Yes: no RMMs to reduce Yes: no

RMM cost exposure RMM cost

Figure X1-4: Additional costs from CAD IOELVs becoming CMD BOELVs

To estimate the number of companies that would have to put in place additional RMMs, two
assumptions are in place. First, it is assumed that for the IOELVs for R 1A/1B substances that currently
exist under the CAD a corresponding BOELV would be established under the CMD. Secondly, it is
assumed that future occupational exposure limits for reprotoxic substances would be adopted as
BOELVs under the CMD.

On the basis of these assumptions, an estimate of the number of companies that would put in place
additional RMMs in the relevant Member States is calculated for three theoretical scenarios, Low, Mid
and High (see Table C2-22).

For instance, if 15,200 companies in Portugal are subject to changes in requirements, it is estimated
that 10% would put in place additional RMMs (Mid).

15,200x10% = 1,520
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X1.3.2 Record keeping for at least 40 years

The diagram below illustrates what framework underpins the assessment of additional costs that
companies have to bear if they would have to keep records from the next 40 years into the future.

Records already kept Records already kept
>40 years? >40 years?

No: cost Yes: No change

Figure X1-5: Additional costs from the 40 year record keeping requirement

To calculate the number of companies that do not keep records for over 40 years, three different
theoretical scenarios have been considered, Low, Mid and High (see Table C2-26). Each of the
percentage is then multiplied by the number of companies subject to changes in requirements to
obtain the estimated number of companies in all Member States that do not currently keep records
for 40 years associated with each of the three theoretical scenarios. E.g., in Germany 33,600 (Mid)
out of 48,000 companies is the estimated number of companies that do not keep these records,

48,000x 70% = 33,600

In order to obtain an annualised cost per company for record keeping, it is expected that an annual
cost of €1,000 will be incurred over a 40 year period from now. The present value of the total sum of
such costs is calculated as follows,

40

= (isom)

n=0

The annualised value is then obtained by dividing the value of the summation above by the total sum
of the discount factors over 40 years. The following equation is used,

40 ( 1,000 )
neo \(1+0.00)"

(1 +mn

=1,000
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X1.3.3 Monitoring

Monitoring has to be implemented if there is an OEL in place and, therefore, is required and incurs
costs for Options that involve setting an OEL. The framework for the additional costs that would arise
from monitoring exposure levels is illustrated in the diagram in the figure below.

MS already has an OEL MS has no OEL

No: cost Yes: No change

Figure X1-6: Additional costs from the monitoring requirement

X1.4 Cost for companies

To finally determine the sum of total costs related to each Policy Option incurred by companies under
the different components, an estimated range of companies affected is provided for three different
theoretical scenarios, Low, Mid and High (see Table C2-34).

On the basis of that, all the total additional annualised costs that have been possible to quantify have
been summed up to finally obtain total costs arising under each Policy Options. In Table C2-42 the
range of such costs is provided. For the annualization value, a period of five years is considered to
obtain the present value of the total costs.

X1.4.1 Sensitivity analysis

For sensitivity purposes, total costs under each Policy Option is provided for two further scenarios in
which the total number of companies impacted is changed. In Table C2-38, number of companies
impacted is assumed to amount to the 1% of all companies across Europe. In Table C2-39, the
percentage is increased to 3%.
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X1.5 Benefits of the Policy Options

The following section intends to offer a guide to the understanding of the framework designed to
calculate the benefits that are expected to arise under the different Policy Options (section C2.2).

X1.5.1 Reduction in the number of workers exposed

The first element of the quantification of benefits is to produce an estimate of the reduction of
workers exposed arising from substitution, increased use of closed systems, exposure minimisation,
and CAD IOELVs becoming CMD BOELVs.

For substitution, a range of workers no longer exposed is given stemming from the estimate of
companies with exposure to Rs that would substitute at least one reprotoxic substance if the CMD
was extended to Rs. The same logic is applied to estimate the number of workers benefiting from
closed systems and exposure minimisation.

E.g., if a range between 10-30% of workers of out a total of a range between 46-54% of total workers
would benefit from exposure minimisation, the total number of workers benefitting would be equal
to a range of 5-15%.

In relation to CAD IOELVs becoming CMD BOELVs, no quantification was possible.

X1.5.2 Monetisation of benefits

The health benefits that would be achieved as a result of prevented or reduced exposure are
qguantified whenever this was possible, otherwise they were estimated qualitatively.

e  For substitution and closed systems, the reduction in the annual incidence of reproductive ill
health has been quantified on the basis of the reductions in exposed workforce;

e For exposure minimisation, the number of workers that are currently exposed to reprotoxins
at levels which might be regarded as significant is taken as the basis for the estimate of the
workforce that would accrue benefits from further exposure minimisation. Although a greater
number of workers overall would see reduced exposure under this Option, it is unlikely that
they are exposed at levels above the thresholds for reprotoxic effects and thus are not
expected to benefit for the purposes of the estimation of reduction in reproductive ill health.

e For additional BOELVs, it has not been possible to derive quantitative estimates and a
qualitative assessment is provided.

From the assumption that between 3-15% of exposed workers would benefit from avoided exposure
as a result of substitution and closed system, the monetary value can then be estimated below on the
assumption that the burden of ill health would be reduced by 3-15%.

It is to be considered that the reduction achieved as a result of exposure minimisation is uncertain but
the reduction in the exposed workforce is taken as a proxy and a further 15% reduction in ill health is
estimated. Accordingly, a maximum 15% reduction for substitution and closed systems plus a
maximum 15% reduction from exposure minimisation results in a theoretical total reduction of 30%.
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In Table C3-12, the estimated reduction in annual cases is provided for a 3%, 15%, and 30% reduction.
The associated monetary value is calculated by multiplying the number of annual cases reduced by
their single monetary value in order to obtain the monetised value of benefits.

In the rest of the section, benefits have been given a qualitative assessment.
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Annex 2 Summary of Consultation Exercise (Round 2)

X2.1 Round 2

The aim of this second phase consultation was to collect data on the current exposure to reprotoxic
substances in the workplace, risk management measures (RMMs) that are in place, and relevant
national legislation. This allowed a more nuanced understanding of the various factors affecting levels
of exposure, as well as a better understanding of the various uses and processes during which
exposure to the substances in question can occur. This section summarises the results of the
consultation exercise.

Stakeholders were initially contacted via email with an overview of the study and a link to the holding
page on the RPA website.'*?, This included links to the online questionnaires in various languages. If
the stakeholder preferred to answer in a Word document (i.e. so that multiple colleagues could feed
into the response), that was also an Option.

In total, 695 stakeholders across the EU-28 were contacted and
there were five different questionnaires, for the following stakeholder groups:

e National authorities

e Industry associations

e Companies

e OSH practitioners and other stakeholders
e Trade unions

The breakdown can be seen in the summary table below.

Table X2-1: Summary of numbers of stakeholders contacted and outcomes

Stakeholder type Total number of people contacted Total organisations contacted
National authorities 136 100

Industry associations 299 296

Companies N/A (contacted through associations) N/A (contacted through associations)
OSH practitioners 59 53

Trade unions 201 160

Total 695 609

X2.1.1 Responses by stakeholder type

73 responses were received. The next table below provides the breakdown of these responses.

143 See http://rpaltd.co.uk/reprotoxic-substances-consultation
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Table X2-2: Breakdown of questionnaire responses per stakeholder type

Stakeholder type Questionnaire responses
National authorities 23
Industry associations 12
Companies 23
OSH practitioners 5
Trade unions 10
Total 73

To calculate the response rate, the number of organisations contacted was used instead of the number
of stakeholders, as it is unlikely two stakeholders from the same organisation would reply; i.e. in some
cases, multiple stakeholders worked at the same Member State authority, but completed the
guestionnaire between them. The percentages are given in the table below.

Table X2-3: Percentage of organisations contacted who replied

Stakeholder type Response rate
National authorities 23%
Industry associations 4.1%
Companies N/A
OSH practitioners 9.4%
Trade unions 6.3%
Average 12%

As can be noted from the above table, the response rate for national authorities is substantially higher
than it is for other stakeholder types. It is thought this was because, as the legislative bodies for their
respective Member States, the onus would be on them more than other stakeholders to offer
explanations of the potential effects of changing legislation on reprotoxic substances. The response
rate for associations is particularly low because many associations who were contacted did not have
members who used reprotoxic substances or have experience/knowledge themselves of such
chemical agents, and thus, the study was not of relevance; although it should be noted that key
associations have provided input. Many associations also simply passed the companies questionnaire
on to their member companies.

X2.1.2 Responders that had already completed round 1 questionnaire

The percentage of responders to this second round of consultation, that had already completed the
round 1 questionnaire, is summarised in the table below.

Table X2-4: Percentage of organisations who had already completed round 1

Stakeholder type Percentage of responders (n)
National authorities 87% (20)

Industry associations 58% (7)
Companies 57% (13)

OSH practitioners 60% (3)

Trade unions 40% (4)

Average 64%
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X2.1.3 Responses by enterprise size

Many respondents answering on behalf of a company skipped the question on enterprise size. As the
below table shows, a majority of respondents who did answer were SMEs — 18, or 60%. The split
between small, medium and large enterprises is fairly balanced (and one should bear in mind that,
typically, it is larger companies who respond, due to having more resources and thus being able to
dedicate staff and time to filling out a questionnaire).

Table X2-5: Breakdown of questionnaire responses per company size

Company size Percentage of responders (n)

Small enterprise (10-49 persons employed) 4.3 % (1)
Medium-sized enterprise (50-249 persons 17.4 % (4)
employed)

Large enterprise (250 or more persons 39.1 % (9)
employed)

No response to this question 39.1%(9)
Total 100% (23)

X2.1.4 Option 1 - Baseline (no changes to EU OSH legislation)
The need for additional guidance
All stakeholders were asked if they believe there is a need for additional guidance on the

interpretations and/or implementation of CAD and CMD, for example in the form of Best Available
Technique (BAT) documents.

100%

58%

43%

90% 88%
25%
22%

80%
70%
60% 57%
50%
40%
30% 26%
o 17% 17%
20% 13% ) 13% 13%
9%
10%
i - a-1- Hiln
0%
Y

es No Do not know No response

Percentage of all stakeholders

H % of all companies W% of all industry associations B % of all national authorities B % of all trade unions

Figure X2-1: Stakeholders that believe there is a need for additional guidance on the interpretation

and/or implementation of CAD and CMD (e.g. BAT documents)
Consultation round 2 questionnaire — all stakeholders, excluding OSH practitioners
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Of the five responding OSH practitioners, three stated that there was a need for additional guidance,
one said there was not, and the fifth did not respond.

As Figure X2-1 illustrates, the introduction of additional guidance was strongly supported by trade
unions and more than 50% of national authorities taking partin the survey. The majority of companies
and industry associations did not, however, support the introduction of additional guidance.
Companies that did not favour the introduction of additional guidance said that sufficient guidance
was already available or were concerned that such an initiative would make substances subject to
Authorisation of BAT, which is not necessarily a proportional measure, depending on the substance
concerned. Those that agreed that additional guidance would be useful, commented that it would
only be so, if in line with legislation, useful to the employer and not mandatory. Industry associations
commented that the legislation was detailed and clear enough, but did say further guidance could be
useful, so long as it was coherent and in line with legislation. In particular, it was felt that the German
approach already utilised adequate guidance and could even serve as a template for other member
states. In addition, the Danish ALARA-principle approach also encompasses adequate guidance at
national level. Several national authorities commented, though, that EU level guidance would be
helpful in order to better harmonise the inspection processes and protection levels for workers. This
sentiment was generally shared by OSH practitioners and trade unions.

X2.1.5 Option 2 -R 1A/1B substances in the CMD (no derogations)

National authorities were asked what impact putting R 1A/1B substances into the CMD, would have
on national legislation, in the following areas:

e Hierarchy of control, with emphasis on substitution

e Hierarchy of control and the introduction of closed systems

e Hierarchy of control and the requirement to minimise exposure to as low as technically
possible

e Introduction of IOELVs in place of BOELVs

e Health surveillance record-keeping requirements (>40 years)

Figure X2-2 shows the proportion of national authorities that believe a change in national legislation,
with regards to the above measures, will be required if R 1A/1B substances are included in the CMD.
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Figure X2-2: Percentage of national authorities stating that a change in national legislation would be
required to include the stated requirements for R 1A/1B substances included in the CMD
Consultation round 2 questionnaire — national authorities

A breakdown of these responses, by member state, is given in Table X2-6 and demonstrates which
member states that would require a change in legislation, and therefore, which may already have
CMD-style hierarchy of control requirements in their current legislation.

Table X2-6: Member states expecting a change in legislation if CMD-style hierarchy of control is
introduced for R 1A/1B substances, according to national authorities
IOELVs become Record-

Country Substitution Closed systems Minimisation

BOELVs keeping
Austria No No No No No
Belgium No No No Yes/No No
Cyprus Yes Yes Yes Yes Yes
Denmark Yes Yes No No Yes
Estonia Yes Yes Yes No Yes
Finland No Yes Yes Yes Yes
France No No No No No
Germany No No No No Yes
Ireland Yes Yes Yes Yes yes
Italy Yes Yes Yes/No Yes/No Yes
Latvia No Do not know | Do not know | Yes Yes
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Lithuania Yes/No Yes/No Yes/No Yes/No Yes/No
Netherlands Yes yes Yes No Yes

Poland No response No response No response No response | No response
Romania Do not know No No No Yes

Sweden No No No No Yes

United Do not know Do not know | Do not know | No No

Kingdom

Both responses are given, where different national authorities from the same member state were inconsistent.

Hierarchy of control for R 1A/1B substances under CMD

All stakeholders were asked about the expected impact that applying the CMD-style hierarchy of
control to R 1A/1B substances would have.

Industry associations were asked whether the implementation of such changes would cause issues for
companies. Their responses are summarised in Figure X2-3 that the majority of responders believe
that that introduction of all three measures (substitution, closed systems and minimisation) would
cause issues for companies. Review of responses of companies themselves showed that only 9%
believed that it would be technically/economically feasible to substitute or introduce closed systems.
The majority believed it would not be possible. Most companies responding saying that they would
incur significant costs as a consequence of such a change and some would have to reduce or even
cease production. Company responses to the question of whether CMD-style exposure minimisation
for R 1A/1B substances would incur additional costs are summarised in Table X2-7.

80% 75%
70% 67% 67%
60%
50%
40%
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25% 25% 25%
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Percentage of industry associations
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M Closed systems
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Yes Do not know No response
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Figure X2-3: Percentage of industry associations stating that introduction of CMD-style hierarchy of

control for R 1A/1B substances would cause issues for companies
Consultation round 2 questionnaire — industry associations

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 248



Table X2-7: Companies believing they would incur additional costs due to exposure minimisation
requirements for R 1A/1B substances, if included in the CMD

No. of
Response companies % of all companies
No additional cost 1 4%
Moderate additional cost 2 9%
Significant additional cost 9 39%
Some additional cost but value cannot be estimated 6 26%
Do not know 0 0%
No response 5 22%
TOTAL 23 100%

When trade unions were asked if introduction of the CMD-style hierarchy of control for R 1A/1B
substances would reduce worker exposure, all those that responded, believed that it would have a
positive impact, with the vast majority (86% for substitution, 86% for closed systems, 100% for
minimisation) believing that this impact would be significant.

IOELVs become BOELVs for R 1A/1B substances under CMD

As shown in Figure X2-4, the majority of companies and industry associations expect some impact
from IOELVs becoming BOELVs for R 1A/1B substances under the CMD. All responding trade unions
said they would expect a moderate or significant reduction in worker exposure, as a result of
introduction of this measure. OSH practitioners, on the other hand, stated that they would expect
either no reduction or a moderate reduction, mainly because several member states already
implement IOELVs as binding.
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Figure X2-4: Percentage of companies and industry associations expecting impacts from the introduction

of BOELVs in place of IOELVs for R 1A/1B substances
Consultation round 2 questionnaire — companies and industry associations

Record-keeping requirements for R 1A/1B substances under CMID

When asked, half of industry associations believed that the introduction of CMD-style record-keeping
requirements would cause issues for companies (see Table X2-8) and 60% of companies believed that
they would incur some kind of cost as a result (see Table X2-9)

Table X2-8: Industry associations believing that the record-keeping requirements (>40 years) of the CMD
would cause issues to companies if extended to R 1A/1B substances

No. of industry % of all industry

Response associations associations

Yes 6 50%
No 2 17%
Do not know 1 8%
No response 3 25%
Total 12 100%
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Table X2-9: Companies expecting to incur additional costs due to record-keeping requirements (>40

years) for R 1A/1B substances under the CMD

Response No. of companies = % of all companies

No additional cost 4 17%
Moderate additional cost 1 1%
Significant additional cost 6 26%
Some additional cost but value cannot be estimated 7 30%
Do not know 0 0%
No response 5 22%
Total 23 100%

Few industry associations and companies commented further, but one industry association said that
they did not expect the additional burden of this requirement to be great for companies, in terms of
implementing further health surveillance.

X2.1.6 Option 3—-R 1A/1B in the CMD with derogations

Companies and industry associations were asked if they expected to experience impacts as a result of
Option 3. 48% of companies and 33% of industry associations expecting negative impacts from the
introduction of this Option (see table below).

Table X2-10: Companies and industry associations expecting impacts as a result of Option 3

No. of % of national
No. of % of all national authorities

Response companies  companies authorities

Significant positive impact 3 13% 0 0%
Moderate positive impact 1 4% 2 17%
No change 2 9% 2 17%
Moderate negative impact 6 26% 4 33%
Significant negative impact 5 22% 0 0%
Do not know 1 4% 1 8%
No response 5 22% 3 25%
Total 23 100% 12 100%

One of the reasons why companies felt that Option 3 could have a negative impact, despite derogation
of non-threshold substances, was related to concern that the implementation in different member
states would not reflect this differentiation (e.g. in Italy). Some companies reflected on the positive
impact in terms of improved management of exposure to threshold substances, while others
commented on the costs of implementing additional risk management measures.

In terms of the impact on workers, only 17% of national authorities felt that Option 3 would decrease
the number of cases of ill-health compared to 40% believing there would be no change or an increase.
63% of trade unions believed Option 3 would have a positive impact on workers’ exposure compared
with 25% expecting a negative impact.
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Those national authorities, where reprotoxic substances already fall under the same legislation as
carcinogens and mutagens, commented that derogations, as set out in Option 3, would lead to an
increase in reproductive ill-health. There seemed to be some confusion regarding how derogations
would be conducted and consequently concern that that workers would be less protected because
this lack of clarity about which regulation a substance falls under, would lead to less stringent
regulation of the substance in practice.

X2.1.7 Option 4 — Merger of CAD and CMD into a single directive
Simplification of directives into one piece of legislation

Companies and national authorities were asked if they expected to experience impacts as a result of
simplification of the CAD and CMD directives into a single piece of legislation. Their responses are
summarised below in Figure X2-5. As can be seen opinion on whether this would have a positive or
negative impact was quite spread for both companies and national authorities, though nearly a
quarter of companies felt there would be a significant negative impact, compared to only 4% of
national authorities. The large number of non-responses and ‘do not knows suggests uncertainty.

Significant positive impact

Moderate positive impact

No change

Moderate negative impact

Significant negative impact

Do not know

No response

i

0% 5% 10% 15% 20% 25% 30%

H % of all companies W % of all national authorities

Figure X2-5: Percentage of responding companies and national authorities that believe there would be

impacts from simplification to one piece of legislation
Consultation round 2 questionnaire — companies and national authorities
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In addition, 38% of trade unions believed there was an advantage to this simplification into one piece
of legislation compared with only 6% of industry associations.

From the free-text responses, it appears that companies and industry associations expecting
significant negative impacts, were mostly concerned with Reprotoxic 1A/1B substances being given
the same requirements as carcinogens and mutagens, leading to additional costs. Other that saw a
positive impact, felt that any effort to reduce the number of directives would be a benefit. It was felt
that simplification without real changes would not be advantageous. To bring advantages, the direct
would need to be amended and clarified.

The OSH experts that responded saw advantages and disadvantages to simplification into a single
document. It was felt that a single document might encourage a mindset of treating all hazardous
substances with more respect and encourage the use of protective measures already set out in the
CMD. However, it was felt that these advantages would only bring to bear if the legislation was
modernised to define substances by mode of action and not by simple classification, as is practiced
currently.

X2.1.8 Option 5 - Merger of CAD and CMD into a single directive and update
of legal requirements

Inclusion of skin and respiratory sensitisers into the scope of the CMD requirements

The percentage of companies, industry associations, national authorities and trade unions expecting
positive or negative impacts from the inclusion of skin and respiratory sensitisers into the scope of the
CMD requirements is summarised in Figure X2-6 below. 50% of trade unions believe there would be a
significant positive impact from this inclusion compared to only 4% of companies. Companies and
industry associations were more likely to expect negative impacts, with 48% and 67% respectively
expecting significant negative impacts. National authorities were more divided across the spectrum.
The majority of OSH experts, who were also asked this question, responded saying that they would
expect a positive impact also.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 253



Significant positive impact

Moderate positive impact

No change

Moderate negative impact

Significant negative impact

Do not know

No response

nr]f“wr'

0% 10% 20% 30% 40% 50% 60% 70%

H % of all companies W% of all industry associations ® % of all national authorities ® % of all trade unions

Figure X2-6: Percentage of responding stakeholders expecting impacts from including skin and respiratory

sensitisers into the scope of the CMD requirements
Consultation round 2 questionnaire — all stakeholders, excluding OSH practitioners

Unifying CMD and CAD terminology, in line with REACH regulation

The percentage of companies, industry association, national authorities and trade unions expecting
impacts from unifying CMD and CAD terminology, in line with REACH are summarised in Figure X2-7
below. The majority of company responders expected no change as a result of this (39%), while
industry associations were very split between positive impact/no change/negative impact (19% for
all). Trade unions and national authorities favoured a moderate positive impact (50% and 26%
respectively). OSH experts were very split in their responses, with one expecting positive impacts, one
negative impact and two responding ‘do not know’.
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Figure X2-7: Percentage of responding stakeholders expecting impacts from unifying CMD and CAD

terminology, in line with REACH terminology
Consultation round 2 questionnaire — all stakeholders, excluding OSH practitioners

Breaking the link between BLVs and their mandatory use as part of health surveillance

Industry associations, national authorities and trade unions were sked if they expected impacts from
breaking the link between BLVs and their mandatory use as part of health surveillance, as a result of
introduction of Option 5. The responses are presented in Figure X2-8. 50% of trade unions believed
there would be a moderate negative impact, while 25% of industry associations believed there would
be a significant negative impact. National authorities were more split between the Options and there
was a high percentage of all stakeholders that did not respond or responded ‘do not know’.

OSH experts that responded were evenly split across negative impact/no change/positive impact/do
not know. There seemed to be some confusion regarding the question, with one OSH expert
commenting that there is no link between BLVs and mandatory use as part of health surveillance,
because analysis of BLVs can only be carried out with the employee’s consent.
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Figure X2-8: Percentage of responding stakeholders expecting impacts from including skin and

respiratory sensitisers into the scope of the CMD requirements
Consultation round 2 questionnaire — industry associations, national authorities and trade unions

Industry association, national authorities and trade unions were also asked if they thought that
member states should be able to determine their own approach to monitoring compliance with BLVs
and their responses are summarised in Table X2-11. 17% of industry association, 48% of national
authorities and 13% of trade unions thought that they should. OSH experts were also asked this
guestion, and of the five that responded, only one agreed that they should be able to determine this.

Table X2-11: Industry associations, national authorities and trade unions stating that member states
should be able to determine their own approach to monitoring compliance with BLVs

No. of % of all No. of % of all No. of % of all

industry industry QELE]] national trade trade
Response associations associations authorities | authorities unions unions
Yes 2 17% 11 48% 1 13%
No 6 50% 5 22% 1 13%
Do not know 1 8% 4 17% 4 50%
No response 3 25% 3 13% 2 25%
Total 12 100% 23 100% 8 100%
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X2.1.9 Most favoured Policy Option

Stakeholders were asked to rank the five proposed Policy Options (Option 3+ was not being considered
when the consultation was published) from one to five, where one was the most favourable Option
and five was the least favourable Option. Figure X2-9 shows the most favoured Option, by stakeholder,
calculated as the percentage of responders rating each Policy Option as their first choice, i.e. the most
frequently ranked first-choice Option.

Option 1: Baseline (no changes to EU OSH legislation

Option 2: Reprotoxins in CMD (no derogations)

Option 3: Reprotoxins in CMD but with derogations

Option 4: Merge CAD and CMD into a single directive, no
modernisation

Option 5: Merge CAD and CMD into a single directve and
modernisation

I'"l”

0% 10% 20% 30% 40% 50% 60%  70%

| % of responding companies B % of responding industry assoications

m % of responding national authorities B % of responding trade unions

Figure X2-9: Percentage of responding stakeholders rating each Policy Option as first choice

Consultation round 2 questionnaire — all stakeholders, excluding OSH practitioners

Figure X2-9 demonstrates that Option 1 was most favoured by companies and industry associations,
while Option 2 was the Option most favoured by trade unions. National authorities were more divided,
with a marginal preference overall for Option 3. Of the five responding OSH practitioners, only 4
ranked the Policy Options by preference, with the most favoured Option split across four different
Policy Options. Only Policy Option 4 received no first-place ranking from OSH practitioners.

Table X2-12 summarises the responses as a percentage of all stakeholders, including the number of
responders (taking into account those that did not respond to the relevant question).
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Table X2-12: Option most frequently ranked as first choice (1) by stakeholder

(]
(72}
[ =
]
Q.
(7]
o

Companies

No. of companies 9 0 4 1 2 6

% of all companies 41% 0% 18% 5% 9% 27%

Ranking by most favoured 1 5 2 4 3

Industry associations

No. of industry associations 6 0 3 0 1 3

% of all industry associations 46% 0% 23% 0% 8% 23%

Ranking by most favoured 1 4/5 2 4/5 3

National authorities

No. of national authorities 3 5 6 1 6 2

% of all national authorities 13% 22% 26% 4% 26% 9%

Ranking by most favoured 4 3 1/2 5 1/2

Trade unions

No. of trade unions 0 4 0 0 2 2

% of all trade unions 0% 50% 0% 0% 25% 25%

Ranking by most favoured - 1 - - 2

X2.1.10 Least favoured Policy Option

Figure X2-10 shows the least favoured Option, by stakeholder, calculated as the percentage of
responders rating each Policy Option as their last choice (5), i.e. the most frequently ranked last-choice
Option.
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Figure X2-10: Percentage of responding stakeholders rating each Policy Option as last choice

Any source should be listed below the title within the title box

Figure X2-10 demonstrates that companies and industry associations were in less agreement about
their least favoured Option than they were about their most favoured. Option 2 was marginally the
least favoured by companies and Option 5 by industry associations. In contrast, however, Option 1
was unanimously the least favoured by trade unions and also the majority of national authorities.
Table X2-13 summarises the responses as a percentage of all stakeholders, including the number of
responders (taking into account those that did not respond to the relevant question).

Table X2-13: Option most frequently ranked as least favourable (5) by stakeholder
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Companies

No. of companies 2 8 2 6 5 6

% of all companies 7% 28% 7% 21% 17% 21%

Ranking by least favoured 1/2 5 1/2 4 3

Industry associations

No. of industry associations 0 4 0 4 5 3

% of all industry associations 0% 25% 0% 25% 31% 19%

Ranking by least favoured 1/2 3/4 1/2 3/4 5

National authorities
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No. of national authorities 12 3 2 0 3 2

% of all national authorities 55% 14% 9% 0% 14% 9%
Ranking by least favoured 5 3/4 1 3/4 2

Trade unions

No. of trade unions 6 0 0 0 0 2

% of all trade unions 75% 0% 0% 0% 0% 25%
Ranking by least favoured 5 - - - -

X2.1.11 General feedback on Policy Option ranking

Companies and industry associations, which both favoured Policy Option 1 the most, followed by
Option 3, commented that if Reprotoxic 1A/1B substances were included in the CMD, this would
require huge investment from SMEs, in particular, due to the re-evaluation of worker protection
measures and possible further investment, with no certainty of reducing exposure. Objections to the
implementation of provisions such as substitution and/or closed system for closed threshold
substances were also expressed, given that the current exposure levels are considered safe. One
company suggested that implementation of changes such as substitution or closed systems could lead
to plan closure or significant reduction in activity.

The sentiment that introducing substitution, closed systems and minimisation of exposure is
inappropriate for substances that are already at a ‘safe level’ was reiterated by industry associations.
They further commented that the costs associated with such implementation would have a negative
impact on society, with no or little benefit. Nearly all associations stressed that implementing a Policy
Option that does not take into account differentiation between substances with and without a health-
based limit value (threshold vs non-threshold substances), would be a retrograde step and request
that such a differentiation be made in future legislation. There was concern, however, that
implementing such an Option would be too time consuming.

National authorities most frequently favoured Options 3 and 5, but were more divided between the
Options. In line with company and industry association comments, national authorities, although
favouring Option 5, were concerned by the time it would take to implement such an Option and the
need to execute it well. In particular it was noted that careful consideration for dealing with
biomonitoring and BLVs should be given, as well as ensuring that the text was well structure in a way
that it is clear to which substances / groups of substances stricter requirements apply. There was,
however, concern raised regarding Option 5, with one national authority commenting that they would
prefer to keep the two directives separate in order to maintain focus on particularly dangerous
substances. Several national authorities expressed concern with regards to the threshold, non-
threshold distinction, stating that if reprotoxins are to be added to the CMD, it should be done in a
considered, risk-based manner. While this was an often-favoured Option, there was concern that
consolidation of CAD and CMD would take many years to achieve, placing workers are risk in the
meantime. However, this is a favoured long-term goal.

Trade unions, who favoured Options 2 and 5 exclusively commented that workers would be best
protected if the same rules and principles apply to Reprotoxic 1A/1B substances as in the CMD. They
also suggested that this would make the regulations easier to understand, which would raise
compliance. Again, they expressed concern, with regards to Option 5, that a full merger of CAD and
CMD would take a long time.
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While there were only four responses to this question from OSH experts and the preferences were
split across all Policy Options, one OSH expert commented that Option 5 was most favourable to them
as it considers sensitisers, “which are the main causes of occupational disease”. Again, the need to
include a distinction between threshold and non-threshold substances, instead of the current
classification, was expressed. Furthermore, it was said that the BLV issue should be considered, to
encourage the setting of BLVs at EU level and the using of biomonitoring nationally.

X2.1.12 Conclusions

A significant amount of information was collected through our consultation’s questionnaires. Efforts
were made to contact a variety of stakeholders in each stakeholder group. The high level of
information received informed the conclusions of this report.
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Annex 3 Environmental Impacts of Reprotoxins

X3.1 Introduction

In this annex, the environmental effects that may be associated with potential reprotoxins releases
into the environment are discussed. For the sake of brevity, we have limited our analysis to toxicity
in fish and aquatic invertebrates. Data for other classes/species are so limited that the paucity of data
precludes a comprehensive analysis. Even for fish and aquatic invertebrates there are substantial
datagaps. We have elected to base our analysis on raw scientific data rather than calculated predicted
no effect concentrations (PNEC) where the consistency of the approach is subject to discussion
especially the selection of assessment factors. In order to maintain consistency, we have not selected
the lowest available toxicity datapoint: species selection and sensitivity variability would have a great
impact on that, but rather the geometric mean of the available scientific data following very limited
curation. Given this is a screening approach to environmental hazard assessment, this approach
should give the fastest, least variable approach to environmental effects analysis (the consistency of
the available data across endpoints supports that supposition.)

X3.2 Detailed approach

In order to enable the analysis of raw scientific data we delved into Verisk 3E PCTEC+
(PhysicoChemical, Toxicology and ECotoxicology) database. These data are scraped from a variety
(125+) of curated and uncurated databases. We had previously gathered 170 CAS numbers for R
classified chemicals which were not C or M. These CAS data were run through Verisk 3E’s Insight for
Chemicals software (which queries the PCTEC+ database) to allow acquisition of data (where available)
for the following endpoints:

e Acute Fish

e Chronic Fish

e Acute Aquatic Invertebrates

e Chronic Aquatic Invertebrates

Acquired data were sorted for mg/L and pg/L units of chemical concentrations; data with other units
were discarded. All data in pg/L units were converted to mg/L. All data containing > xyz mg/L data
were reported as xyz mg/L.

For Acute Fish data only, EC50 and LC50 data for 96 hours exposure were selected; for all other
endpoints EC50 and LC50 were selected without consideration of exposure duration, given the highly
variable exposure duration for these data categories. Species were not selected for sensitivity, i.e. we
did not select the most sensitive species. Given that not all species are tested for all chemicals,
selection of the most sensitive species for each chemical will result in seriously skewed data. All data
(and species) were averaged together using geometric means to decrease variability while providing
a (small) bias towards the data at lower concentrations*4,

144 Although this appears counterintuitive, previous research into larger (25 plus assays) data sets had
demonstrated that geometric means of larger uncurated data sets had equivalent/better/higher quality (as
measured via standard statistical parameters) compared to smaller curated data sets.
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X3.3 Data analysis

Data were derived using the above approach, and are shown in the table below (alphabetized by
chemical name) and Table X3-2 (sorted by CAS). For easy comparison the data were colour coded as
follows:

e Data <1pg/L Red

e Data 1-10pg/L Orange-brown
e Data 10-100 pg/L  Yellow

e Data >100ug/L Light Green

e No Data Blank

As may be clear to the reader, the above intervals correspond to the aquatic toxicity classification
criteria under GHS/CLP. The color-coding of the data allows for a quick review. Data is available for
slightly more than half the CAS numbers. Generally, data are only available for the two Acute
endpoints. Data run the gamut from Light Green to Red. As might be expected (bis)tributyltin oxide
(a strong biocide) has the highest aquatic toxicity, i.e. < 10 pg/L.

For a number of chemicals all available data is in the same colour range. This consistency in toxicity
for most but not all of the chemicals is a good QA indicator that this approach provides useable
screening data. One would usually expect the invertebrate data to be slightly more sensitive i.e. lower
EC50/LC50, but such a trend is rather inconsistent. Similarly, one would expect chronic toxicity to
have a lower number i.e. be more toxic but this is again highly variable. Especially for the chemicals
with a measurable vapour pressure or very low solubility this is often the result of assay
inconsistencies, such as continuous aeration without water replacement and/or dose replacement.

Noteworthy is that very few (about 10%) of the chemicals demonstrate “red” data: the overall aquatic
toxicity of these chemicals is relatively low as evidenced by the mostly (very) high LC50/EC50 values.
Highly inconsistent data (nearly two orders of magnitude variability between geometric means of
various assays) were demonstrated by:

e 2-ethylhexyl 10-ethyl-4,4-dioctyl-7-ox0-8-0xa-3,5-dithia-4-stannatetradecanoate

o 2-ethylhexyl 10-ethyl-4-[[2-[(2-ethylhexyl)oxy]-2-oxoethyl]thio]-4-octyl-7-ox0-8-0xa-3,5-dithia-4-
stannatetradecanoate

Ethanol, 2-amino-, reaction products with ammonia, 1-piperazineethanamine fraction
Imidazolidine-2-thione

Naphthenic acids, cobalt salts

Nitrobenzene

e  Phenol, dodecyl-, branched

e  Warfarin

Of these chemicals only Imidazolidine-2-thione, and Phenol, dodecyl-, branched are discussed in detail in
this report. It is unclear what causes thee inconsistencies except perhaps the aforementioned anomalies of the
test conditions.
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Table X3-1: Geomean EC50 or LC50 values (mg/l) for Fish and Invertebrates—Acute and Chronic data

CAS No

PREF

(+/-) tetrahydrofurfuryl (R)-2-[4-(6-

Fish
Acute

Fish
Chronic

Invertebr Invertebr
ate ate
Acute Chronic

119738- . }
chloroquinoxalin-2-
06-6 .
yloxy)phenyloxy]propionate
137862- (25)—3—methyl—2—(N—{[2'—(1H—1,2,3,4—tetrazo|—
53-4 5-yl)-[1,1-biphenyl]-4-
yllmethyl}pentanamido)butanoic acid
(3S,6R,7E,9R,10R,12R,14S,15E,17E,19E,21S,
23S,26R,27R,34aS)-
9,10,12,13,14,21,22,23,24,25,26,27,32,33,3
4,34a-hexadecahydro-9,27-dihydroxy-3-
53123- [(1R)-2-[(15,3R,4R)-4-hydroxy-3-
88-9 methoxycyclohexyl]-1-methylethyl]-10,21-
dimethoxy-6,8,12,14,20,26-hexamethyl-
23,27-epoxy-3H-pyrido[2,1-c][1,4]-
oxaazacyclohentriacontine-
1,5,11,28,29(4H,6H,31H)-pentone
105024- (4-ethoxyphenyl)(3-(4-fluoro-3-
66-6 phenoxyphenyl)propyl)dimethylsilane
(E)-3-[1-[4-[2-
23?513_ (dimethylamino)ethoxy]phenyl]-2-
phenylbut-1-enyl]phenol
114798- [2-butyl-4-chloro-1-({4-[2-(2H-1,2,3,4-
tetrazol-5-yl)phenyllphenyl}methyl)-1H- 929 331
26-4 -
imidazol-5-yllmethanol
[4S-(4a,4aa,5a0,12a0)]-4,7-
13614- bis(dimethylamino)-1,4,4a,5,5a,6,11,12a-
98-7 octahydro-3,10,12,12a-tetrahydroxy-1,11-
dioxonaphthacene-2-carboxamide
monohydrochloride
183196~ [containing < 0.5 % N,N-dimethylformamide
57-8 (EC no 200-679-5)]
112-49-2 | 1,2-bis(2-methoxyethoxy)ethane 5000 5000
110-71-4 | 1,2-dimethoxyethane 1581.14 4000
13951- 11B,160,17,21-tetrahydroxypregna-1,4-
70-7 diene-3,20-dione
2921-57- | 11B,17,21-trihydroxy-6a-methylpregna-1,4-
5 diene-3,20-dione 21-(hydrogen succinate)
35410- 11B,17,21-trihydroxypregna-1,4-diene-3,20-
28-7 dione 21-methanesulphonate
5173-46- 13-methyl-1,2,6,7,8,11,12,14,15,16-
6 decahydrocyclopenta[a]phenanthrene-3,17-
dione
31981- 17-hydroxy-19-norpregn-4-ene-3,20-dione
44-9 17-acetate
32_186 1 1712-Hydroxy-estra-4,9,11-trien-3-one
106-94-5 | 1-bromopropane 45.48 77.79
‘21687_91_ 1-ethylpyrrolidin-2-one 464
872-50-4 | 1-methyl-2-pyrrolidone 500 1052.14
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Table X3-1:

CAS No

Geomean EC50 or LC50 values (mg/l) for Fish and Invertebrates—Acute and Chronic data

PREF

Fish
Acute

Fish
Chronic

Invertebr
ate
Acute

Invertebr

ate
Chronic

68551- 1-Propene, hydroformylation products,
11-1 high-boiling 68 63.60
111-41-1 | 2-(2-aminoethylamino)ethanol 640 64.65
111-90-0 | 2-(2-ethoxyethoxy)ethanol 12845.71 7914.09
80-54-6 2-(4-tert-butylbenzyl)propionaldehyde _ 10.26
2807_17_ 2,2-bis(4'-hydroxyphenyl)-4-methylpentane
1638-05- 2,?,11—trimethyl—13—(2,6,6— '
- trimethylcyclohex-1-en-1-yl)tridecahexaen- 27.50 50

2,4,6,8,10,12-al

2-[2-hydroxy-3-(2-chlorophenyl)carbamoyl-
151798- | 1-naphthylazo]-7-[2-hydroxy-3-(3-
26-4 methylphenyl)carbamoyl-1-

naphthylazo]fluoren-9-one
75-26-3 2-bromopropane 66.60 39.64 13.40
94723- 2-butyryl-3-hydroxy-5-thiocyclohexan-3-yl-
86-1 cyclohex-2-en-1-one
147403- 2—ethpxy—1—{[2'—(§—oxo—4,5—dihydro—1,2,4—
03-0 oxad|§29l—3—yl)—b|phenyl—4—'yl]mgthyl}—lH—

benz-imidazole-7-carboxylic acid
110-80-5 | 2-ethoxyethanol 10000 10000
15571- 2-ethylhexyl  10-ethyl-4,4-dioctyl-7-oxo-8- 11.99
58-1 oxa-3,5-dithia-4-stannatetradecanoate :

2-ethylhexyl 10-ethyl-4-[[2-[(2-
27107- ethylhexyl)oxy]-2-oxoethyl]thio]-4-octyl-7- 73
89-7 0xo0-8-oxa-3,5-dithia-4-

stannatetradecanoate
109-86-4 | 2-methoxyethanol 16462.55 17921.33
71868- 2-methyl-1-(4-methylthiophenyl)-2- -

) 15.30

10-5 morpholinopropan-1-one
693-98-1 | 2-methylimidazole 249.55 212.28
62518- 3-(m-tert-butylphenyl)-2-
65-4 methylpropionaldehyde
32_1107_ 3-(p-tert-butylphenyl)-2-methylpropanol
77-73-6 3a,4,7,7a-tetrahydro-4,7-methanoindene 16.13 ﬁ
143860- 3—ethy!—%—methyl—2—(3—methylbutyl)—1,3— 129 55.86
04-2 oxazolidine
481-29-8 | 3-B-hydroxy-5-a-androstan-17-one

4-(4-((((4-CHLORO-3-
284461- (TRIFLUOROMETHYL)PHENYL)AMINOQO)CARB
73-0 ONYL)AMINQ)PHENOXY)-N-METHYL-2-

PYRIDINECARBOXAMIDE
80-05-7 4,4'-isopropylidenediphenol
98-73-7 | 4-tert-butylbenzoic acid _m
98-51-1 | 4-tert-butyltoluene _
%g_z?’lg_ 5-ethylidene-8,9,10-trinorborn-2-ene -
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Table X3-1:

CAS No

Geomean EC50 or LC50 values (mg/l) for Fish and Invertebrates—Acute and Chronic data

PREF

Fish
Acute

Fish

Chronic

Invertebr

ate
Acute

Invertebr

ate
Chronic

2823-42- 60a,9-difluoro-11B,17,21-trihydroxy-16a-
9 methylpregna-1,4-diene-3,20-dione 21-
acetate
199327- | 7-methoxy-6-(3-morpholin-4-yl-propoxy)-
61-2 3H-quinazolin-4-one
A  mixture of: cis-4-hydroxy-3-(1,2,3,4-
tetrahydro-3-(4-(4-
trifluoromethylbenzyloxy)phenyl)-1-
90035- .
08-8 naphthyl)coumarin; trans-4-hydroxy-3-
(1,2,3,4-tetrahydro-3-(4-(4-
trifluoromethylbenzyloxy)phenyl)-1-
naphthyl)coumarin
665-66-7 | Amantadine hydrochloride 24.40
61-82-5 Amitrole
897-06-3 | Androsta-1,4-diene-3,17-dione 50
4419-39-
0 Beclometasone
Benzamide, 4-[(4-methyl-1-
152459 piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-
95-5 . L .
pyridinyl)-2-pyrimidinylJamino]phenyl]-
583-39-1 | Benzimidazole-2-thiol 19.24 16.31
85-68-7 Benzyl butyl phthalate
117-81-7 | Bis(2-ethylhexyl) phthalate
111-96-6 | Bis(2-methoxyethyl) ether
56-35-9 Bis(tributyltin) oxide
846-48-0 | Boldenone 30.18
10043- L
35.3 Boric acid 76.80 153.49
52485- .
797 Buprenorphine
630-08-0 | Carbon monoxide 307.50
i724_43_ Chloro-N,N-dimethylformiminium chloride
21462- . . .
39.5 Clindamycin hydrochloride
5571-36- | cyclic 3-(1,2-ethanediylacetale)-estra-
8 5(10),9(11)-diene-3,17-dione
50-02-2 Dexamethasone
2392-39-
439 39 Dexamethasone 21-(disodium phosphate)
;177_87_ Dexamethasone 21-acetate
;;?5?7_ Diammonium decaborate 295.38 71.57 141.84 53.20
12046- . .
04-7 Diammonium decaborate
;303'86' Diboron trioxide 90.34 152.95
a72-2_| Dibutyl phhatate Tam | [am |
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Table X3-1:

CAS No

Geomean EC50 or LC50 values (mg/l) for Fish and Invertebrates—Acute and Chronic data

PREF

Fish
Acute

Fish

Chronic

Invertebr
ate
Chronic

Invertebr

2??552_ Dibutyl phthalate-3,4,5,6-d4

121781_10_ Dibutyltin bis(2-ethylhexanoate)

683-18-1 | Dibutyltin dichloride

77-58-7 Dibutyltin dilaurate

75113- . .

37.0 Dibutyltin hydrogen borate

818-08-6 | Dibutyltin oxide

84-61-7 Dicyclohexyl phthalate

84-69-5 Diisobutyl phthalate

605-50-5 | Diisopentyl phthalate

(15112'39' Dimethoxydimethylsilane 476.24 201.57
109-87-5 | Dimethoxymethane 2582.16 1095.45
88-85-7 | Dinoseb [ o1 [ | o2 | |
12045- . .

78-2 Dipotassium tetraborate

(1)332_77_ Dipotassium tetraborate 308.87 71.57 141.84 53.20
Zlé?zos' Disodium octaborate 76.80 153.49
12280- .

03-4 Disodium octaborate

12175- Disodium tetraborate, anhydrous

04-3

‘11303_96_ Disodium tetraborate, anhydrous

1330_43_ Disodium tetraborate, anhydrous 76.80 153.49
106325- .

08-0 epoxiconazole (ISO)

133855- .

98-8 epoxiconazole (ISO)

734-32-7 | Estr-4-ene-3,17-dione

92731- EthanoIf 2—ar’q|n0—, .reactlon prf)ducts \'Nlth 45933 73.62
41-4 ammonia, 1-piperazineethanamine fraction

434-03-7 | Ethisterone

107-15-3 | Ethylenediamine 601.38 27.72
2135_17_ Flumetasone

75-12-7 Formamide 7746.47 2119.06
50-23-7 Hydrocortisone 100
2203_97_ Hydrocortisone 21-(hydrogen succinate)

50-03-3 Hydrocortisone 21-acetate _:
15687-

271 Ibuprofen

288-32-4 | Imidazole 341.50
96-45-7 Imidazolidine-2-thione 7500 26.40 18
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Table X3-1:

CAS No

53-86-1

Geomean EC50 or LC50 values (mg/l) for Fish and Invertebrates—Acute and Chronic data

PREF

Indometacin

Fish
Acute

Fish
Chronic

Invertebr

Invertebr
ate
Chronic

7439-92-

39-92 Lead

1

‘11‘51_2:5_ Lead 2,4,6-trinitro-m-phenylene dioxide -

301-04-2 | Lead di(acetate)

2080_56_ Lead di(acetate)

13424- ..

46-9 Lead diazide

%?270_ Lead(ll) bis(methanesulfonate)

743993 1| ithium

2

554-13-2 | Lithium carbonate

7439-97-

6 39-9 Mercury

67-56-1 Methanol 14069.54 | 11101.12 | 14834.73

625-45-6 | Methoxyacetic acid 223.61 68.30

119-36-8 | Methyl salicylate 139.46 196.72

83-43-2 Methylprednisolone

53-36-1 Methylprednisolone 21-acetate

24280- . .

931 Mycophenolic acid 755
N-(2-chloro-6-methylphenyl)-2-({6-[4-(2-

302962- | hydroxyethyl)piperazin-1-yl]-2-

49-8 methylpyrimidin-4-yl}amino)-1,3-thiazole-5-
carboxamide

27366- N,N-(dimethylamino)thioacetamide

72-9 hydrochloride

127-19-5 | N,N-dimethylacetamide 500 694.98

68-12-2 N,N-dimethylformamide 7100 4727.69 1689.38

198470- | N-[[4-(5-methyl-3-phenylisoxazol-4-

84-7 yllphenyl]sulfonyl]propanamide

61789- L

513 Naphthenic acids, cobalt salts 16.82

22204- Naproxen

53-1 P

98953 | Nitrobenzene go.51 [N 2411 24

79-16-3 N-methylacetamide 3390 580

123-39-7 | N-methylformamide 10000 500

50-78-2 O-acetylsalicylic acid 30 360.61 61
Pentasodium

140-01-2 | (carboxylatomethyl)iminobis(ethylenenitrilo 1115 767.77
)tetraacetate

10332- - .

33.9 Perboric acid, sodium salt

1;_1:8_ Perboric acid, sodium salt 87.46 20.21
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Table X3-1: Geomean EC50 or LC50 values (mg/l) for Fish and Invertebrates—Acute and Chronic data

Fish Fish Invertebr Invertebr
CAS No PREF Ac:te Chronte ate ate
Acute Chronic

12040- . . .
791 Perboric acid, sodium salt
37244- . . .
98-7 Perboric acid, sodium salt
;2_15158_ Phenol, dodecyl-, branched 14.54
22_1152_ Phenol, dodecyl-, branched, sulfurized 398.42
?1?—8855_ Phenol, dodecyl-, sulfurized, calcium salts 1000 1000
68784- Phe.nol, dodecyl-, sulfurized, carbonates, 158.74
25-8 calcium salts
68784- Phenol, dodecyl-, sulfurized, carbonates,

. 158.74
26-9 calcium salts, overbased
630-93-3 | Phenytoin sodium
68478- Platinum, 1,3-diethenyl-1,1,3,3-
92-2 tetramethyldisiloxane complexes
;;_132 8 Potassium pentaborate 308.87 71.57 141.84 53.20
148-24-3 | Quinolin-8-ol
68-26-8 Retinol 1778.29 100
79-81-2 Retinyl palmitate 10000 100
15307- Sodium [2-[(2,6-

214 23.91
79-6 dichlorophenyl)amino]phenyl]acetate 28
10555- .
76.7 Sodium metaborate, anhydrous
1775_19_ Sodium metaborate, anhydrous 308.87 71.57 141.84 53.20
100-42-5 | Styrene
13494- .
80-9 Tellurium
;461-25- Tetrabutyltin
97-99-4 Tetrahydrofurfuryl alcohol
61571- .
06-0 Tetrahydrothiopyran-3-carboxaldehyde
124-64-1 Tetra'kls(hydroxymethyl)phosphon|um 92.71
chloride

55566- Tetrakis(hydroxymethyl)phosphonium
30-8 sulphate(2:1)
108-88-3 | Toluene 64.73 16.47
12141- . .
20-7 Trilead dioxide phosphonate
121-43-7 | Trimethyl borate
121-45-9 | Trimethyl phosphite
115-96-8 | Tris(2-chloroethyl) phosphate 170
1067-53- . S
4 Tris(2-methoxyethoxy)vinylsilane 374.44 438.58
25155- .
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Table X3-1: Geomean EC50 or LC50 values (mg/l) for Fish and Invertebrates—Acute and Chronic data
Invertebr

Fish

CAS No PREF

Warfarin

Acute

136-53-8 | Zinc bis(2-ethylhexanoate)

54261- Zinc
67-5 bis(dithiophosphate)

bis[bis(dodecylphenyl)]

Fish

. ate
Chronic

Acute

Invertebr
ate
Chronic
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Table X3-2: Geomean EC50 or LC50 values (mg/I) for Fish and Invertebrates—Acute and Chronic data
. . Invertebr Invertebr
CAS No PREF AFcI:|t1e C::ts):ic ate ate
Acute Chronic

100-42-5 Styrene
;0043'35 " | Boric acid 76.80 153.49
;0161_33_ 17i-Hydroxy-estra-4,9,11-trien-3-one
;0332_33_ Perboric acid, sodium salt
105024- (4-ethoxyphenyl)(3-(4-fluoro-3-
66-6 phenoxyphenyl)propyl)dimethylsilane
%0555_76_ Sodium metaborate, anhydrous
106325- .
08-0 epoxiconazole (1SO)
1067-53-4 | Tris(2-methoxyethoxy)vinylsilane 374.44 438.58
106-94-5 | 1-bromopropane 45.48 77.79
107-15-3 Ethylenediamine 601.38 27.72
108-88-3 | Toluene 64.73 16.47
109-86-4 | 2-methoxyethanol 16462.55 17921.33
109-87-5 | Dimethoxymethane 2582.16 1095.45
110-71-4 | 1,2-dimethoxyethane 1581.14 4000.00
110-80-5 | 2-ethoxyethanol 10000.00 10000.00
1112-39-6 | Dimethoxydimethylsilane 476.24 201.57
11128-29- .
3 Potassium pentaborate 308.87 71.57 141.84 53.20
;1138_47_ Perboric acid, sodium salt 87.46 20.21
111-41-1 | 2-(2-aminoethylamino)ethanol 640.00 64.65
111-90-0 | 2-(2-ethoxyethoxy)ethanol 12845.71 7914.09
111-96-6 | Bis(2-methoxyethyl) ether 5000.00 943.00
112-49-2 | 1,2-bis(2-methoxyethoxy)ethane 5000.00 5000.00
114798 [2-butyl-4-chloro-1-({4-[2-(2H-1,2,3,4-

tetrazol-5-yl)phenyllphenyl}methyl)-1H- 929.00 331.00
26-4 .

imidazol-5-yllmethanol
115-96-8 | Tris(2-chloroethyl) phosphate 170.00
1177-87-3 | Dexamethasone 21-acetate
117-81-7 | Bis(2-ethylhexyl) phthalate 11.10
119-36-8 | Methyl salicylate 139.46 196.72
119738 (+/-) .tetrahydrofurfuryl (R)-2-[4-(6-

chloroquinoxalin-2-
06-6 .

yloxy)phenyloxy]propionate
;2007'89' Diammonium decaborate 295.38 71.57 141.84 53.20
;2008'41' Disodium octaborate 76.80 153.49
12040_72_ Perboric acid, sodium salt
;2045_78_ Dipotassium tetraborate
%2046_04_ Diammonium decaborate
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Table X3-2:

CAS No

121158-

Geomean EC50 or LC50 values (mg/I) for Fish and Invertebrates—Acute and Chronic data

PREF

Fish
Acute

Fish

Chronic

Invertebr

ate
Acute

Invertebr

ate

Chronic

58.5 Phenol, dodecyl-, branched 14.54
%2141_20_ Trilead dioxide phosphonate
121-43-7 | Trimethyl borate
121-45-9 | Trimethyl phosphite
;2179_04_ Disodium tetraborate, anhydrous
12280_03_ Disodium octaborate
123-39-7 | N-methylformamide 10000.00 500.00
124-64-1 Tetra'kls(hydroxymethyl)phosphon|um 92.71
chloride
127-19-5 | N,N-dimethylacetamide 500.00 694.98
1303-86-2 | Diboron trioxide 90.34 152.95
1303-96-4 | Disodium tetraborate, anhydrous
1330-43-4 | Disodium tetraborate, anhydrous 76.80 153.49
1332-77-0 | Dipotassium tetraborate 308.87 71.57 141.84 53.20
133855- .
98-8 epoxiconazole (ISO)
;3424_46_ Lead diazide
;3494_80_ Tellurium 55.63
[4S-(4a,4aa,5a0,12a0)]-4,7-
13614-98- bis(dimethylamino)-1,4,4a,5,5a,6,11,12a-
octahydro-3,10,12,12a-tetrahydroxy-1,11-
7 ) .
dioxonaphthacene-2-carboxamide
monohydrochloride
136-53-8 | Zinc bis(2-ethylhexanoate)
137862- (25)—3—methyl—2—(N—{[2 -(1H-1,2,3,4-tetrazol-
53-4 5-yl)-[1,1-biphenyl]-4-
yllmethyl}pentanamido)butanoic acid
13951-70- | 11B,16a,17,21-tetrahydroxypregna-1,4-
7 diene-3,20-dione
Pentasodium
140-01-2 (carboxylatomethyl)iminobis(ethylenenitrilo | 1115.00 767.77
)Jtetraacetate
143860- 3—ethy!—%—methyl—2—(3—methylbutyl)—1,3— 129.00 55.86
04-2 oxazolidine
1461-25-2 | Tetrabutyltin [ 006 [ o027 | o005 |
147403- 2—ethpxy—1—{[2 —('5—oxo—4,5—d|hydro—1,2,4—
oxadiazol-3-yl)-biphenyl-4-yllmethyl}-1H-
03-0 o S
benz-imidazole-7-carboxylic acid
148-24-3 Quinolin-8-ol
2-[2-hydroxy-3-(2-chlorophenyl)carbamoyl-
151798- 1-naphthylazo]-7-[2-hydroxy-3-(3-
26-4 methylphenyl)carbamoyl-1-

naphthylazo]fluoren-9-one
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Table X3-2: Geomean EC50 or LC50 values (mg/I) for Fish and Invertebrates—Acute and Chronic data
. . Invertebr Invertebr
CAS No PREF A'::':e Cl:(s):ic ate ate
Acute Chronic
(1)5245_44_ Lead 2,4,6-trinitro-m-phenylene dioxide -
Benzamide, 4-[(4-methyl-1-
152459 piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-
95-5 . L )
pyridinyl)-2-pyrimidinylJamino]phenyl]-
15307-79- | Sodium [2-[(2,6-
6 dichlorophenyl)amino]phenyl]acetate 214.00 23.91
15571-58- | 2-ethylhexyl  10-ethyl-4,4-dioctyl-7-oxo-8- 11.99
1 oxa-3,5-dithia-4-stannatetradecanoate :
15687-27- Ibuprofen
2,7,11-trimethyl-13-(2,6,6-
1638-05-7 | trimethylcyclohex-1-en-1-yl)tridecahexaen- 27.50 50.00
2,4,6,8,10,12-al
;7570_76_ Lead(ll) bis(methanesulfonate)
183196~ [containing < 0.5 % N,N-dimethylformamide
57-8 (EC no 200-679-5)]
198470- N-[[4-(5-methyl-3-phenylisoxazol-4-
84-7 yllphenyl]sulfonyl]propanamide
199327- 7-methoxy-6-(3-morpholin-4-yl-propoxy)-
61-2 3H-quinazolin-4-one
2135-17-3 | Flumetasone
§1462_39_ Clindamycin hydrochloride
2203-97-6 | Hydrocortisone 21-(hydrogen succinate)
22204-53-
1 Naproxen
2392-39-4 | Dexamethasone 21-(disodium phosphate)
14280_93_ Mycophenolic acid 755.00
15155_23_ Trixylyl phosphate
2687-91-4 | 1-ethylpyrrolidin-2-one 464.00
2-ethylhexyl 10-ethyl-4-[[2-[(2-
27107-89- | ethylhexyl)oxy]-2-oxoethyl]thio]-4-octyl-7- 73.00
7 o0x0-8-oxa-3,5-dithia-4- :
stannatetradecanoate
27366-72- | N,N-(dimethylamino)thioacetamide
9 hydrochloride
2781-10-4 | Dibutyltin bis(2-ethylhexanoate)
6a,9-difluoro-11f,17,21-trihydroxy-16a-
2823-42-9 | methylpregna-1,4-diene-3,20-dione 21-
acetate
4-(4-((((4-CHLORO-3-
284461- (TRIFLUOROMETHYL)PHENYL)AMINOQO)CARB
73-0 ONYL)AMINQ)PHENOXY)-N-METHYL-2-
PYRIDINECARBOXAMIDE
288-32-4 Imidazole 341.50
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Table X3-2:

CAS No

Geomean EC50 or LC50 values (mg/I) for Fish and Invertebrates—Acute and Chronic data

PREF

11B,17,21-trihydroxy-6a-methylpregna-1,4-

Fish
Acute

Fish
Chronic

Invertebr

ate
Acute

Invertebr

ate

Chronic

2921-57-5 diene-3,20-dione 21-(hydrogen succinate)
301-04-2 Lead di(acetate)
N-(2-chloro-6-methylphenyl)-2-({6-[4-(2-
302962- hydroxyethyl)piperazin-1-yl]-2-
49-8 methylpyrimidin-4-yl}amino)-1,3-thiazole-5-
carboxamide
31981-44- | 17-hydroxy-19-norpregn-4-ene-3,20-dione -:
9 17-acetate
35410-28- | 11B,17,21-trihydroxypregna-1,4-diene-3,20-
7 dione 21-methanesulphonate
3724-43-4 | Chloro-N,N-dimethylformiminium chloride
§7244_98_ Perboric acid, sodium salt
434-03-7 | Ethisterone _:
4419-39-0 | Beclometasone
481-29-8 | 3-B-hydroxy-5-a-androstan-17-one
50-02-2 Dexamethasone
50-03-3 Hydrocortisone 21-acetate _:
50-23-7 Hydrocortisone 100.00
50-78-2 O-acetylsalicylic acid 30.00 360.61 61.00
13-methyl-1,2,6,7,8,11,12,14,15,16-
5173-46-6 | decahydrocyclopenta[a]lphenanthrene-3,17-
dione
52485-79- .
- Buprenorphine
(3S,6R,7E,9R,10R,12R,14S,15E,17E,19E, 215,
23S,26R,27R,34aS)-
9,10,12,13,14,21,22,23,24,25,26,27,32,33,3
4,34a-hexadecahydro-9,27-dihydroxy-3-
53123-88- | [(1R)-2-[(1S,3R,4R)-4-hydroxy-3-
9 methoxycyclohexyl]-1-methylethyl]-10,21-
dimethoxy-6,8,12,14,20,26-hexamethyl-
23,27-epoxy-3H-pyrido[2,1-c][1,4]-
oxaazacyclohentriacontine-
1,5,11,28,29(4H,6H,31H)-pentone
53-36-1 Methylprednisolone 21-acetate
53-86-1 Indometacin
54261-67- | Zinc bis[bis(dodecylphenyl)] 29.00
5 bis(dithiophosphate)
554-13-2 | Lithium carbonate 13.13 14.39
55566-30- | Tetrakis(hydroxymethyl)phosphonium
8 sulphate(2:1)
cyclic 3-(1,2-ethanediylacetale)-estra-
2571368 | 5(10),9(11)-diene-3,17-dione -
i6107_04_ 3-(p-tert-butylphenyl)-2-methylpropanol
56-35-9 Bis(tributyltin) oxide _I:_
583-39-1 Benzimidazole-2-thiol 19.24 16.31
605-50-5 | Diisopentyl phthalate

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 275




Table X3-2:

CAS No

Geomean EC50 or LC50 values (mg/I) for Fish and Invertebrates—Acute and Chronic data

PREF

Fish
Acute

Fish
Chronic

Invertebr

ate
Acute

Invertebr

ate
Chronic

6080-56-4 | Lead di(acetate)
31571_06_ Tetrahydrothiopyran-3-carboxaldehyde
21789_51_ Naphthenic acids, cobalt salts 16.82
61-82-5 Amitrole
62518-65- | 3-(m-tert-butylphenyl)-2-
4 methylpropionaldehyde
625-45-6 | Methoxyacetic acid 223.61 68.30
630-08-0 | Carbon monoxide 307.50
630-93-3 | Phenytoin sodium
665-66-7 | Amantadine hydrochloride 25.00 24.40
67-56-1 Methanol 14069.54 | 11101.12 | 14834.73
6807-17-6 | 2,2-bis(4'-hydroxyphenyl)-4-methylpentane
68-12-2 N,N-dimethylformamide 7100.00 4727.69 1689.38
68-26-8 Retinol 1778.29 100.00
683-18-1 | Dibutyltin dichioride a0 | pEmm
68478-92- | Platinum, 1,3-diethenyl-1,1,3,3-
2 tetramethyldisiloxane complexes
68551-11- | 1-Propene, hydroformylation roducts,
1 high—l?oiling ! ! P 68.00 63.60
68784-25- | Phenol, dodecyl-, sulfurized, carbonates,
8 calcium salts ' 158.74
68784-26- | Phenol, dodecyl-, sulfurized, carbonates,
. 158.74
9 calcium salts, overbased
28855_45_ Phenol, dodecyl-, sulfurized, calcium salts 1000.00 1000.00
693-98-1 | 2-methylimidazole 249.55 212.28
71868-10- | 2-methyl-1-(4-methylthiophenyl)-2-
5 morpholinopropan-1-one 15.30
734-32-7 Estr-4-ene-3,17-dione
7439-92-1 | Lead
7439-93-2 | Lithium
7439-97-6 | Mercury
(7)5113_37_ Dibutyltin hydrogen borate
75-12-7 Formamide 7746.47 2119.06
75-26-3 2-bromopropane 66.60 39.64 13.40
77-58-7 Dibutyltin dilaurate
77-73-6 3a,4,7,7a-tetrahydro-4,7-methanoindene 16.13
7775-19-1 | Sodium metaborate, anhydrous 308.87 71.57 141.84 53.20
79-16-3 N-methylacetamide 3390.00 580.00
79-81-2 Retinyl palmitate 10000.00 100.00
80-05-7 4,4'-isopropylidenediphenol
80-54-6 2-(4-tert-butylbenzyl)propionaldehyde
818-08-6 | Dibutyltin oxide
81-81-2 Warfarin
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Table X3-2: Geomean EC50 or LC50 values (mg/I) for Fish and Invertebrates—Acute and Chronic data

CAS No

Fish

PREF
Acute

Invertebr
ate
Acute

Fish
Chronic

Invertebr
ate
Chronic

(E)-3-[1-[4-[2-
§2413-20- (dimethylamino)ethoxy]phenyl]-2-
phenylbut-1-enyl]phenol
83-43-2 Methylprednisolone
84-61-7 Dicyclohexyl phthalate
846-48-0 | Boldenone
84-69-5 Diisobutyl phthalate
84-74-2 Dibutyl phthalate
85-68-7 Benzyl butyl phthalate
872-50-4 | 1-methyl-2-pyrrolidone
88-85-7 Dinoseb
897-06-3 Androsta-1,4-diene-3,17-dione
A mixture of: cis-4-hydroxy-3-(1,2,3,4-
tetrahydro-3-(4-(4-
trifluoromethylbenzyloxy)phenyl)-1-
20035_08_ naphthyl)coumarin; trans-4-hydroxy-3-
(1,2,3,4-tetrahydro-3-(4-(4-
trifluoromethylbenzyloxy)phenyl)-1-
naphthyl)coumarin
92731-41- | Ethanol, 2-amino-, reaction products with
4 ammonia, 1-piperazineethanamine fraction
23952_11_ Dibutyl phthalate-3,4,5,6-d4
94723-86- | 2-butyryl-3-hydroxy-5-thiocyclohexan-3-yl-
1 cyclohex-2-en-1-one
26152_43_ Phenol, dodecyl-, branched, sulfurized 398.42
96-45-7 Imidazolidine-2-thione 7500.00 26.40 18.00
97-99-4 Tetrahydrofurfuryl alcohol 101.00 91.70 95.10
98-51-1 4-tert-butyltoluene
98-73-7 4-tert-butylbenzoic acid
98-95-3 Nitrobenzene
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Annex 4 Lead Impact Assessment and Case Study

X4.1 Applying the Policy Options to lead

X4.1.1 Assumptions when applying the Policy Options to lead
Overview

This section discusses the application of the Policy Options to lead and the assumptions that are
required for each Option. Key areas for consideration include whether there is a threshold for lead,
and if so, what this threshold is and whether it is technically feasible to measure it and distinguish
between occupational and background exposure.

Option 1: baseline

Under Option 1 (the baseline Option where there are no changes to EU OSH legislation), the current
situation is assumed to continue as per the lead baseline described in Annex 4. However, there may
be additional guidance on best available techniques and the interpretation of the CMD and CAD.

Annex | of the CAD already provides a binding OELV for lead, whilst Annex Il stipulates a binding BLV
and requires that practical guidelines for biological monitoring and medical surveillance are developed
as per Article 12(2). As noted in the lead baseline, several MS have specified their OELs and BLVs
which are more stringent than those in the CAD. There are also various other pieces of legislation
covering lead and its compounds. There is also existing guidance, for example, the UK HSE’s
publications include the ‘Control of lead at work (third edition), Control of Lead at Work Regulations
2002, Approved code of practice and guidance’'®. Under Option 1, it is assumed that guidance such
as that published by the HSE would continue to be developed and updated, alongside other guidance
on techniques and interpretation of the CAD.

Option 2: R 1A/1B in CMD (no derogations)

Option 2 involves full application of the CMD to Reprotoxic 1A/1B substances. Since lead, lead
di(acetate) and trilead dioxide phosphate are classified as Reprotoxic 1A/1B, then CMD requirements
would apply. Thus, there would be a need for:

e Substitution: use of lead and its compounds would need to be reduced where possible
through replacing it with something less dangerous to workers’ health or safety;

e Use of a closed system: closed systems should be introduced where substitution is not
possible; and

e Reduction of exposure to as low a level as technically possible should occur if substitution and
closed systems are not possible.

Article 16 of the CMD provides for the setting of limit values where possible, with existing values
present in Annex lll. Since lead already has limit values (a binding OELV and a binding BLV are both
stated within the CAD), it is assumed that the OELV could be transferred to the CMD.

145 HSE (2002): Control of lead at work (Third edition), Control of Lead at Work Regulations 2002, Approved
Code of Practice and guidance, accessed at: http://www.hse.gov.uk/pubns/books/I132.htm on 27t
November 2018.
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Option 2 would also require the keeping of records for at least 40 years (as per Article 15 of the CMD)
on workers engaged in activities where there may be a risk to their health or safety along with the
exposure level, and individual health records for workers where health surveillance is carried out.
Under the requirements of the CAD, MS have to introduce arrangements for health surveillance of
workers at risk, with record keeping to be according to national laws and/or practice. Thus, under the
CAD there is an existing requirement for records, but with the full application of the CMD to lead, it is
assumed that this requirement would become more uniform across all MS, with a minimum 40-year
time period for record retention.

Option 3: R 1A/1B in CMD (with derogations)

Option 3 involves the inclusion of Reprotoxic 1A/1B substances in the CMD with full requirements
applying unless a threshold is set and agreed for a substance. Should there be no threshold for lead,
then Option 3 functions as Option 2, i.e. the hierarchy of substitution, use of a closed system and
reduction of exposure to as low as technically possible applies. Given current scientific knowledge with
regard to reprotoxic effects, it could be assumed that a threshold would be set for lead. With a
threshold, lead would become exempt from the CMD requirements of substitution, closed system,
minimisation of exposure and record keeping. On this basis, Option 3 would be very similar to the
Option 1, the current baseline situation. However, the threshold might be at a level that means that
occupational exposure cannot be distinguished from background exposure, thus the substance
effectively has no threshold. This would mean that in practice, Option 3 would become the same as
Option 2, in that the CMD requirements would be fully applicable starting with substitution as per
Article 4.

Option 3+: R 1A/1B in CMD with derogations (Joint Declaration)

Option 3+ requires the application of CMD requirements to Reprotoxic 1A/1B substances with a
binding risk or health based OELV for all reprotoxins. Where prevention of exposure is not possible,
then exposure has to be reduced to a safe level or as low as possible (i.e. the CMD requirement to
minimise). A safe level is defined as being where the substance has a threshold, there is health-based
binding OELV and exposure measurements prove compliance with the BOELV. Lead currently has a
binding OELV within Annex | of the CAD; however, this is set at 0.15 mg/m?3 for an 8-hour period. This
is not a health-based value, since it takes account of feasibility in addition to the health of workers®.
Furthermore, lead may not actually have a threshold. Alternatively, it may a threshold but this might
be too low to measure/monitor in the workplace given background exposure levels. A review of the
literature undertaken for this study suggests that for some reprotoxic effects, the threshold may
actually be as low as a blood lead level of 5 pg/dl (for example, increased odds ratio for spontaneous
abortion!’) or even lower (for example, 0.98 pg/dl for the increased frequency of preterm births).
Such concentrations may be difficult to measure and attribute to occupational exposure as opposed
to background exposure, which could include lead obtained through food*®. Without a threshold (or,
more specifically, a measurable threshold), Option 3+ would therefore require lead exposure to be

146 European Commission (2010): Guidance for employers on controlling risks from chemicals, Interface
between Chemicals Agents Directive and REACH at the workplace, accessed at:
https://osha.europa.eu/da/file/40569/ on 28 November 2018.

147 Borja-Aburto VH, Hertz-Picciotto |, Lopez MR, et al. 1999. Blood lead levels measured prospectively and risk
of spontaneous abortion. Am J Epidemiol 150:590-597.

148 studies published by EFSA provide an indication of the amount of lead likely to be ingested. See, for
example, EFSA (2012): Lead dietary exposure in the European population, accessed at:
https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/j.efsa.2012.2831 on 28 November 2018.
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reduced as low as possible. CMD Article 5 (prevention and reduction of exposure) would consequently
apply and Option 3+ effectively becomes the same as Option 2 (full application of CMD).

Option 4: Merge CMD and CAD into a single directive but no modernisation

The merging of the CMD and CAD would necessitate CMD equivalent requirements being applied to
Reprotoxic 1A/1B substances. Being classified as Reprotoxic 1A/1B would mean that lead and its
compounds would be subject to the hierarchy of requirements of substitution, use of closed systems,
reduction of exposure and record keeping. For lead, Option 4 is therefore similar to Option 2 in terms
of the way in which lead exposure would be controlled. There could however be administrative
differences between the Options where organisations currently deal with lead under the CAD and
other substances under the CMD. With Option 4, there would be one piece of legislation, whereas
with Option 2, there would still be two separate directives. It should however be noted that whilst
the majority of MS currently have separate pieces of national legislation for the CMD and CAD, four
MS are thought to have combined the CAD and CMD when transposing them to national legislation*°.

Option 5: Merge CAD and CMD and modernise in a single directive

As a Reprotoxic 1A/1B substance, the full CMD requirements of substitute, use closed systems,
minimise exposure and keep records would apply to lead. However, use of the existing BLV within
Annex | of the CAD as part of health surveillance would not be compulsory.

In terms of impacts for organisation utilising lead in the workplace, Option 5 would therefore result in
very similar requirements as under Option 2. However, there would be differences in that the
terminology used would be updated with similar language utilised for CMD and CAD equivalent
requirements. Terminology in the modernised directive would also be aligned with REACH. This could
result in greater consistency of interpretation of the modernised directive between MS, since as noted
by the European Commission (2010) when comparing the CAD and REACH, REACH is a regulation that
applies directly whereas MS can add requirements when transposing directives into national
legislation'®®. Ensuring consistency with REACH where terminology is expected to be the same (or
very similar) across all MS may mean that Option 5 enables greater consistency of approach than
Option 2, even though the requirements for lead are anticipated to be the same.

X4.1.2 Summary of the application of the Policy Options to lead

Drawing on the above discussion, the following table provides an overview of the Policy Options and
the implications of these for lead.

Table X4-1: Summary of the Policy Options and their implications for lead

Policy Option Implications for lead

01-: Baseline (no changes to EU OSH legislation, no
guidance)

(Exposure may change due to other legislation and
market developments. No further guidance
documents would be developed)

The current baseline situation would continue, with
no further guidance provided

Assumptions: current situation continues; no
further guidance provided

149 Belgium, France, Germany and Italy are believed to have the CMD and CAD within one piece of legislation.
Although the UK has captured the CMD and CAD within one legal instrument (COSHH), separate legislation
exists for lead (see Report 1, Table A2-1 in Section A2.2.3).

150 Eyropean Commission (2010): Guidance for employers on controlling risks from chemicals, Interface
between Chemicals Agents Directive and REACH at the workplace, accessed at:
https://osha.europa.eu/da/file/40569/ on 28 November 2018.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 281



Table X4-1: Summary of the Policy Options and their implications for lead

Policy Option

Implications for lead

01: Baseline (no changes to EU OSH legislation,
OSH guidance)

(Exposure may change due to other legislation and
market developments. Baseline also includes
provision of guidance on best available techniques
and interpretation of the CMD and CAD)

The current baseline situation would continue, with
development of guidance on best available
techniques assumed to occur.

Assumptions: current situation continues; guidance
on best available techniques is produced

02: R 1A/1B in CMD (no derogations)

(Full application of the requirements in the CMD
including substitution, closed system, reduction of
exposure to as low as technically feasible, IOELVs for
Reprotoxic 1A/1B substances to become BOELVs,
and record keeping for at least 40 years for
Reprotoxic 1A/1B substances)

Lead, lead di(acetate) and trilead dioxide phosphate
are classified as Reprotoxic 1A/1B substances so full
application of CMD requirements would be needed.
Assumptions: binding OELV would be carried over
from the CAD to the CMD

03: R 1A/1B in CMD (with derogations)
(Derogations from substitution, closed systems,
minimisation and record keeping unless an EU
scientific committee confirms the particular
substance has no threshold for reproductive effects)

Lead, lead di(acetate) and trilead dioxide phosphate
are classified as Reprotoxic 1A/1B substances so full
CMD requirements would apply (Option 3 functions
as Option 2).

Assumptions: lead is assumed not to have a
threshold (or any threshold is too low to distinguish
between background and occupational exposure),
thus there is no derogation

03+: R 1A/1B in CMD with derogations (Joint
Declaration)

(Involves CMD requirements on prevention of
exposure including substitution and closed system;
having a risk or health based BOELV for all CMRs;
and where prevention is not possible, exposure to
be reduced to a ‘safe’ level or as low as possible for
non-threshold substances (even where they have
risk-based OELV). ‘Safe’ level being where there is a
threshold, there is a health based BOELV and this is
complied with as proven by exposure
measurements. The differentiated approach to also
be applied to carcinogens and mutagens)

Lead, lead di(acetate) and trilead dioxide phosphate
are classified as Reprotoxic 1A/1B substances so full
application of CMD requirements would be needed
(Option 3+ would therefore function as Option 2).
Assumptions: there is no justification for a safe
level for lead since there may not be a threshold and
whilst a BOELV already exists in Annex | of the CAD,
this is not health based

04: Merge CMD and CAD into a single directive but
no modernisation

(CMD requirements to be applied to Reprotoxic
1A/1B substances, with CAD equivalent
requirements being applied to all other substances
with a hazard classification; existing terminology
would be retained)

Lead, lead di(acetate) and trilead dioxide phosphate
are classified as Reprotoxic 1A/1B substances so
CMD requirements would apply (Option 4 would
therefore function as per Option 2 in terms of
reducing exposure, but there might be
administrative differences through having one
directive rather than retaining two (i.e. the updated
CMD and the CAD) under Option 2).

Assumptions: the single directive would be
transposed into one piece of legislation at the
national level

05: Merge CAD and CMD and modernise in a single
directive

(CMD requirements to be applied to Reprotoxic
1A/1B substances, with CAD equivalent
requirements being applied to all other substances
with a hazard classification; skin and respiratory
sensitisers would also be subject to CMD

Lead, lead di(acetate) and trilead dioxide phosphate
are classified as Reprotoxic 1A/1B substances so
CMD requirements would apply (Option 5 would
therefore function as per Option 2 in terms of
reducing exposure, but there might be
administrative differences through having one
directive rather than two. Furthermore, ensuring
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Table X4-1: Summary of the Policy Options and their implications for lead

Policy Option

Implications for lead

requirements; terminology would be updated to
ensure common terms for substances subject to
CMD-equivalent and CAD-equivalent requirements;
terminology would be aligned with REACH; and
using BLVs as part of health surveillance would not
be mandatory)

consistency of terminology with REACH could ensure
greater consistency between MS when transposing
the modernised directive.

Assumptions: modernising terminology in line with
REACH would result in greater consistency of
approach between MS when transposing the new

modernised directive

X4.2 Benefits

X4.2.1 Reduction inill health

Reduction in exposure
Exposed workforce

O1 baseline: The currently exposed workforce in the EU has been identified in the lead annex (Annex
9 in Report 1) as being 18,000 (central estimate) to 44,000 (high estimate). However, UK HSE data
indicate a decline in the number of lead workers under medical surveillance over the last 20 years.
Assuming this long-established trend continues, there is expected to be a decline in the exposed
workforce over time under the baseline. There is uncertainty as to the likely extent of this decline,
with data for recent years (e.g. 2011/12 to 2015/16) showing a smaller decline than for earlier years
(e.g. 2005/06 to 2008/09)*2,

The trend is assumed to be influenced by the efforts of industry to decrease exposure. For example,
at the Lead Occupational Exposure Management Workshop in Berlin in 2017, it was reported that for
ILA members, there had been a 65% reduction in the number of workers with blood lead levels above
the industry’s target of 30 ug/dI**2. A new voluntary agreement has since been announced by the
Battery Council International, EUROBAT and the ILA. This agreement aims for lead battery
manufacturers to reach 20 pg/dl by the end of 2025 with an interim target of 25 pg/dl by the end of
2019, and for lead producers to reach 20 upg/dl as soon as is practical®™3. Whilst it should be
acknowledged that there are sectors and companies that will not be signed up to these targets (and
they are of course voluntary), it is not unreasonable to assume that the existing downwards trend in
exposure will continue under the baseline.

Options 2, 3, 3+, 4 and 5: For all Options, lead would be treated as a non-threshold substance with
the need to substitute, use closed systems and minimise exposure as far as technically possible.
Consultation suggests that most sectors have already considered substitution and determined that

151 See, for example, UK male workers with elevated blood levels (> 50 pug/100ml), accessed at:
http://www.hse.gov.uk/statistics/causdis/lead/index.htm accessed on 28 August 2018.

152 |LA News, Significant reduction in worker lead exposure, according to latest data from the International
Lead Association, accessed at: https://www.ila-lead.org/news/ila-news/2017-06-28/significant-reduction-
in-worker-lead-exposure-according-to-latest-data-from-the-international-lead-association on 1 December
2018.

153 |LA, EUROBAT and Battery Council International (2017): Lead and lead battery industries announce
ambitious new targets to protect workers, accessed at: https://www.eurobat.org/news-
publications/press-releases/100-lead-and-lead-battery-industries-announce-ambitious-new-targets-to-
protect-workers on 29 November 2018.
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this is not possible due to the nature of their activities. Indeed, under the existing CAD requirements,
dependent on the findings of the risk assessment, substitution is the preferred measure for reducing
risk (see Article 6). Thus, introducing the CMD requirement for lead to consider substitution is not
expected to result in any significant decreases in number of workers exposed, since companies are
already likely to have taken this step.

In terms of using closed systems, consultation indicates that the majority of companies (with the
exception of niche applications) do not utilise closed systems, mainly due to these being technically
infeasible. For instance, closed systems are not generally possible for the smelting sector or activities
such as lead sheet fitting and roofing. It has been suggested that they could potentially be feasible for
ceramic ware and lead crystal glass production, but this would be dependent on the size of the
individual operations. One respondent specifically stated that a closed system would not be
technically feasible for their company.

Thus, considering the CMD hierarchy of risk management measures, it is assumed that the majority of
companies working with lead would be unable to substitute as per Article 4, or implement a new
closed system as per Article 5 since such a system is either already in place or is technically infeasible.
Indeed, since five MS are believed to already have extended the rules to cover Reprotoxic 1A/1B
substances, and a further three apply some of the requirements, it is not unexpected that companies
may have already considered substitution and implementation of closed systems where possible. This
means that under Options 2, 3, 3+, 4 and 5, companies would therefore move on to the next risk
management measure of reducing exposure as low as possible. One respondent to the consultation
did report plans to further divide activities to reduce exposure of some workers. Since such plans are
in place currently, this reinforces the assumption that companies are already looking to reduce worker
exposure. Inclusion of lead within the CMD is therefore not expected to have significant impacts on
the number of workers exposed, particularly given that existing downwards trends are assumed to
continue under the baseline (with industry initiatives such as the 20ug/dl| target being one driver for
these).

Exposure levels

O1 baseline: data collected suggest that current exposure levels vary by industry, with UK HSE data
indicating individuals with the highest blood lead measurements in sectors such as smelting, refining,
alloying and casting; lead battery recycling; paint removal and the scrap industry®®**. However, the
data also show a decline in the number of workers with elevated blood levels over the last 25 years.
Given such trends, and the existence of voluntary targets such as the lead and lead battery industries’
target reported above, it is suggested that there could be a slight decline in exposure levels over time
under the baseline Option. Any such trend would likely be reinforced by the provision of guidance on
best available techniques and interpretation of the CMD and CAD.

Options 2, 3, 3+, 4 and 5: lead would be treated as a non-threshold substance with the need to
substitute, use closed systems and minimise exposure as far as technically possible. As discussed
under the ‘Exposed workforce’ section above, it is likely that most companies would follow the route
of decreasing exposure as low as possible due to substitution not being an Option and closed systems
already being in place or being technically infeasible. Consultation does however suggest that many
companies are already working towards minimisation of exposure, thus including lead within the CMD
would be unlikely to result in a significant change in practices compared with the baseline. It is
therefore anticipated that whilst exposure would decrease under these Options, there is not expected
to be any significant difference between exposure levels under the baseline and under Options 2, 3,

154 HSE, Lead exposure, accessed at: http://www.hse.gov.uk/statistics/tables/exposure-to-lead.xlsx on 21
November 2018.
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3+, 4 and 5. Including lead within the CMD may ensure that a few companies that could potentially
use closed systems do have to consider these, but overall, most companies are assumed to be already
implementing measures to reduce exposure.

Reduction in the incidence/prevalence of reprotoxic effects (incl. monetary value)

O1 baseline: since the number of workers exposed and the exposure levels are expected to decrease
under the baseline as per recent trends, there is assumed to be a reduction in the incidence of
reprotoxic effects. However, there is considerable uncertainty over the magnitude of any such
decrease. Looking at the voluntary agreement between the Battery Council International (BCl),
EUROBAT and the ILA, this covers the lead producing and battery manufacturing and recycling
industries. The intention is for members within these sectors to reach the target of 20 pg/dl by
2025. Reviewing the thresholds for reprotoxic effects identified in Annex 10 in Report 1 (lead), if
worker blood lead levels meet this target, then effects such as increased incidence of stillbirth,
reduced foetus weight at birth, impaired male fertility and impaired female fertility (reduced number
of foetuses) could potentially be avoided. Given that lead battery production has been identified as
the sector with the greatest number of workers and this sector is assumed to be covered by the
voluntary agreement, then it is expected that a considerable proportion of reprotoxic effects could be
avoided as a result. Looking at the estimated number of cases of reproductive ill health related to
lead as calculated in Annex 10 in Report 1, the greatest proportion of cases under both scenarios 2
and 3 are related to impaired male fertility (note that the SUMER data indicate that the sex ratio for
workers exposed to lead is 9:1 male:female’®®). Given that the threshold for impaired male fertility
has been estimated as 25 pg/dl, then progress towards the voluntary target of 20 pg/dl could
significantly decrease the overall number of cases associated with lead.

Options 2, 3, 3+,4 and 5: under these Options, there is expected to be a decrease in reprotoxic effects
as per the baseline. There may be some further decrease if inclusion of lead within the CMD means
that additional companies consider the implementation of closed systems. However, this is only
expected to occur in sectors where there are fewer workers, for example, in ceramic ware and lead
crystal glass production. Thus, overall impacts of the Option on health effects are not considered to
vary significantly from impacts under the baseline, where the incidence of reprotoxic effects is
assumed to decrease due to the lead industry’s voluntary agreement.

Other health effects (incl. monetary value)

O1 baseline: As noted earlier, lead is a neurotoxin which impacts the central nervous system including
brain development®’. The reduction in exposure expected to occur under the baseline is assumed to
have benefits for other lead related health effects, potentially in terms of both incidence (due to fewer
workers exposed over time) and severity (where there are links between blood lead concentration

155 |LA, EUROBAT and Battery Council International (2017): Lead and lead battery industries announce
ambitious new targets to protect workers, accessed at: https://www.eurobat.org/news-
publications/press-releases/100-lead-and-lead-battery-industries-announce-ambitious-new-targets-to-
protect-workers on 29 November 2018.

156 Cavet, M et al., INRS (2016): Les Expositions aux cancerogenes, mutagenes et reprotoxique: un zoom sur
huit produits chimiques TF 233, accessed at: http://www.inrs.fr/media.html?refINRS=TF%20233 and Vinck,
L. and Memi, S., SUMER (2015): Les expositions aux risques professionnels les produits chimiques,
accessed at: https://dares.travail-emploi.gouv.fr/dares-etudes-et-statistiques/etudes-et-
syntheses/synthese-stat-synthese-eval/article/les-expositions-aux-risques-professionnels-les-produits-
chimigues on 2 December 2018.

157 Sanders, T et al (2009): Neurotoxic effects and biomarkers of lead exposure: a review, Rev Environ Health
24(1): 15-45, accessed at: https://www.ncbi.nlm.nih.gov/pubmed/19476290 on 28 November 2018.
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and extent of impact on health). However, there is too much uncertainty to be able identify the
magnitude of these benefits.

Options 2, 3, 3+, 4 and 5: Under these Options, benefits in terms of reduced incidence and severity
of other health effects are assumed to be similar to the baseline, since the reduction in exposure is
expected to be relatively similar.

X4.2.2 Benefits to employers
Productivity

O1 baseline: There are expected to be declines in the exposed workforce and exposure levels under
the baseline, provided that historical trends continue and companies carry on actively reducing
exposure, e.g. through implementing the voluntary agreement to ensure workers have blood lead
levels below 20 pg/dl. Reductions in the exposed workforce and exposure levels are expected to
benefit employers since they will reduce the risk of workers having to be removed from their duties
due to blood lead level monitoring indicating that levels are too high. This decreased need to
substitute workers would decrease costs for employers and ensure that production and other
activities could continue as planned. It would help avoid the need to have workers on rotation to
ensure that blood lead limits were not breached (note that the voluntary agreement is aiming for a
limit that is substantially lower than the binding BLV of 70 ug/dl that is currently within Annex Il of the
CAD).

Options 2, 3, 3+, 4 and 5: As per the baseline, there are expected to be benefits for employers in
terms of reduced need for substitution of workers due to anticipated decreases in the exposed
workforce and exposure levels. Whilst exposure might be reduced further under these Options than
under the baseline, the extent to which this would occur is not clear since consultation suggests that
may companies are already working to minimise exposure. Thus, there is considerable uncertainty as
to whether this Option would yield any benefits for employers over and above those expected from
the baseline.

Administrative simplification

01 baseline: This Option does not have any impacts for administrative simplification. Consultation
responses indicate that there is currently demand for guidance, for example, on the application of
best available technologies to decrease the aerodispersion of lead. However, this might mean more
consistent application of the CMD and CAD across MS rather than administrative simplification as
such.

Options 2, 3, 3+, 4 and 5: For Options 2, 3 and 3+, there is expected to be minimal administrative
simplification, since those working with lead will need to consider both the CAD and CMD
requirements. Under Options 4 and 5, the CAD and CMD are put together, thus there is some
simplification in the sense that two directives become one. Under Option 4, the various requirements
remain in parallel, but under Option 5, terminology is modernised and put in line with that of REACH.
Option 5 therefore could have some benefits, since it is assumed to result in a more coherent directive
than Option 4, and also provides for some consistency with REACH. As a regulation, REACH is expected
to be more implemented consistently across MS, whereas the CAD and CMD directives have to be
transposed into national legislation, allowing a degree of flexibility. Aligning terms with REACH could
result in Option 5 providing for more consistency of interpretation across MS, therefore benefiting
companies with plants/operations in more than one MS. Options 4 and 5 could also benefit companies
that deal with lead and substances that are already covered by the CMD since they would be familiar
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with the requirements. Administrative simplification could therefore be a benefit of Option 5, and to
some extent, Option 4.

X4.3 Costs

X4.3.1 One-off and operating costs and conduct of business
Costs for companies — direct compliance and administrative costs

O1 baseline: Under the baseline, there may be costs for companies who have signed up to the
voluntary agreement to reduce lead exposure (i.e. companies who are members of the ILA). However,
there are not expected to be any additional costs as a result of ensuring compliance with existing
legislation (i.e. meeting the requirements of the CAD).

Options 2, 3, 3+,4 and 5: Consultation suggests that companies dealing with lead have already carried
out risk assessments. Thus, the requirement of Article 3 of the CMD (determination and assessment
of risks) would not add a new burden, since Article 4 of the CAD already requires the employer to
assess any risk to the safety and health of workers taking into consideration any occupational limit
values or biological limit values established by the MS concerned. Since both the BLV and OELV for
lead within the CAD are binding, then these limits (or stricter ones) will already be in national
legislation. Thus, companies are expected to have already performed risk assessments for lead on this
basis. The CAD also stipulates that the risk assessment should be kept up to date, thus the
requirement of the CMD to carry out and regularly renew a risk assessment is not expected to add to
the operating costs of businesses dealing with lead.

Biological monitoring is also already carried out for lead, with the conditions of medical surveillance
stipulated in Annex Il of the CAD. The Annex also notes that practical guidelines for biological
monitoring and medical surveillance should be developed by MS as per Article 12(2), with this
guidance to include recommendations of biological indicators and monitoring strategies. Whilst the
CAD does not necessitate companies to keep records for 40 years as per the CMD, it is considered
likely that this is already done by companies, so is not thought to add a significant administrative cost.
Indeed, at least five MS are believed to already require record keeping for 40 years for reprotoxins.
Any additional costs due to increased record keeping requirements are therefore expected to be
relatively small.

As noted earlier, consultation indicates that substitution is not really an Option for companies dealing
with lead. Closed systems, the next risk management measure in the hierarchy, are also thought to
be infeasible for many sectors. It may be technically possible for smaller companies in sectors such as
ceramic ware and lead crystal glass production to implement a closed system. Based on number of
workers exposed, these sectors are assumed to be smaller than those such as lead battery production,
representing around 3% of total exposed workers based on ILA data. This percentage can be used to
provide an illustrative example of the potential costs of implementing a closed system. Assuming that
around 30,000 EU workers are exposed to lead'®® out of a total of approximately 240,000,000 EU
workers means that around 0.01% of workers are exposed. Applying this percentage to the 27 million
active enterprises in the EU suggests that there are 3,375 companies where exposure to lead occurs.
If 3% of these companies are assumed to be in the ceramic ware and lead crystal glass production
sectors (based on the proportion of the exposed workforce in these sectors), then there are estimated
to be around 98 companies within these sectors where exposure occurs. Assuming half of these

158 This figure represents an approximate mid-point between the central and high estimates for the potentially
exposed workforce.
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already have closed systems (due to the requirements in their MS) or cannot technically implement
one, this means that 49 companies might implement such a system. Using similar assumptions to
those made in the main costs section of this report, the annualised values of the investment and
recurring costs over the whole lifespan of closed system equipment (discounted for the relevant year
at 4%) could vary between €5 000 for a small system to €50 000 for a medium system. Multiplying
the small value by 49 companies results in an annual illustrative cost of €250 000 for putting closed
systems in where these may be feasible.

Under Options 2, 3, 3+, 4 and 5, there could also be ongoing costs associated with providing evidence
to public authorities to show that consideration has been given to both substitution and use of closed
systems. The format of this evidence is likely to vary by MS and is assumed to depend upon the way
in which the CMD was transposed originally (note that under Option 5, where modernisation of the
directive is to occur, there may be scope for better defining what technically possible means, and the
extent to which economic feasibility should be included within this). However, since five MS are
believed to already apply the same rules to Reprotoxic 1A/1B substances as to carcinogens and
mutagens and consultation indicates that companies have previously considered substitution and
closed systems, this evidence is expected to already exist in many cases. Thus, costs incurred are
assumed to be low.

There will additionally be ongoing costs of continually minimising exposure as per CMD requirements.
However, since consultation indicates that most lead producing companies will be doing this anyway
(i.e. under the current baseline), the additional costs of Options 2, 3, 3+, 4 and 5 for lead are thought
to be minimal®® and would mainly be incurred by any companies who have not signed up to the
voluntary agreement to reduce exposure.

Costs for companies — indirect costs
O1 baseline: There are not thought to be any additional indirect costs under this Option.

Options 2, 3, 3+, 4 and 5: No indirect costs have been highlighted during consultation or identified as
likely to result from including lead within the CMD.

Costs for public authorities

O1 baseline: There are not thought to be any additional costs beyond those already incurred by public
authorities.

Options 2, 3, 3+, 4 and 5: Inclusion of lead within the CMD could result in additional costs for public
authorities should they need to inspect evidence to check compliance with the hierarchy of risk
management measures (substitution, use of closed systems and minimisation of exposure). However,
such costs would only be incurred in MS that have not already extended the same rules to Reprotoxic
1A/1B substances.

Public authorities may also need to inspect risk assessments, but given the existing requirement for
these under the CAD, there is not expected to be an additional cost burden. They may additionally be
involved in ensuring compliance with the CMD requirement to keep records for 40 years. Since five
MS have this requirement for Reprotoxic 1A/1B substances at present, and companies in other MS

159 But note that consultation indicates that there is concern within the lead sector regarding further
restrictions on lead, such as those being considered by the RAC under REACH. See, for example,
https://www.bestmag.co.uk/content/legal-battle-looms-over-bid-%E2%80%9Cchoke%E2%80%9D-eu-lead-
acid-supplies accessed on 2" December 2018.
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are likely to be interacting with public authorities already due to the need to produce risk assessments,
there is expected to be minimal additional time and hence cost needed to inspect records.

In summary, Options 2, 3, 3+, 4 and 5 are assumed to result in minimal additional costs for public
authorities when considering their interaction with companies. In terms of the legislation itself, there
will likely be more one-off costs associated with Option 5, where terminology needs to be updated as
the legislation is modernised. Public authorities (e.g. inspectors visiting company premises to ensure
compliance) will need to spend time familiarising themselves with any changes. This will not be the
case for Options 2, 3, 3+ and 4, where CMD requirements will be implemented as they currently stand.

X4.3.2 Trade and investment flows

O1 baseline: This Option is not expected to have any specific impacts for trade and investment flows.
Since the voluntary agreements between the Battery Council International, EUROBAT and the ILA
covers companies outside of the EU, there is not expected to be any relative disadvantage to
companies within the single market.

Options 2, 3, 3+, 4 and 5: These Options are not expected to have any impacts for trade and
investment flows that are different to the baseline Option, since as noted above, the drive to reduce
exposure within the lead industry is occurring beyond the EU.

X4.3.3 Employment
Levels of employment in sectors using substances

O1 baseline: There are not expected to be any impacts for numbers of jobs within the wider lead
sector under this Option.

Options 2, 3, 3+, 4 and 5: No impacts will occur in those MS where the same rules have already been
extended to Reprotoxic 1A/1B substances. In other MS, the extent to which these Options have
significant impacts for jobs may be dependent on the way in which public authorities at the national
level interpret CMD terminology, in particular, when determining whether something is technically
feasible or not.

Impacts on employment - companies leaving the EU, and going out of business

01 baseline: This Option is not expected to have any impacts on employment in terms of companies
leaving the EU or going out of business, particularly because the existing voluntary agreement to
minimise exposure is occurring at the international rather than EU level.

Options 2, 3, 3+, 4 and 5: For companies in MS that have already extended the same rules to
Reprotoxic 1A/1B substances, no impacts are expected. For companies in other MS, the impacts could
depend on the extent to which economic feasibility is taken into account when looking at the hierarchy
of measures. If economic feasibility is not considered, this could potentially result in some smaller
companies that are not able to implement closed systems (where these are deemed technically
feasible) going out of business. Any such impacts are, however, expected to be very small given that
the majority of lead companies are assumed to be continually working towards minimisation of
exposure under the baseline.
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X4.3.4 Working conditions

O1 baseline: This Option is expected to benefit occupational health and safety provided that progress
is made towards the voluntary target agreed by the Battery Council International, EUROBAT and the
ILA, and lead exposure continues to decrease as per historical trends. It should however be noted that
there is uncertainty over the extent to which a continual downwards trend can be maintained given
technical (and economic) limitations.

Options 2, 3, 3+, 4 and 5: These Options are expected to benefit occupational health and safety as
per the baseline Option, with the potential for some additional benefits where exposure minimisation
activities are undertaken by companies who are not currently signed up to the voluntary target. There
is uncertainty over the magnitude of any additional benefits since it is not clear how many companies
would be able to implement measures to further minimise exposure beyond that achieved under the
baseline. There may also be variations between MS driven by differing interpretations of what
technically feasible means when considering measures such as use of closed systems. Option 5, where
terminology is modernised and aligned with REACH, could result in more consistency of interpretation
between different MS. This could help avoid the situation whereby workers in one MS are
disadvantaged compared to those in another due to differing interpretations of the requirements.

X4.4 Market effects

X4.4.1 Innovation and research
R&D expenditure

O1 baseline: Under this baseline Option, R&D is expected to continue as at present. There is believed
to already be investment in research, with dissemination of information being one of the roles of the
ILATeO,

Options 2, 3, 3+, 4 and 5: These Options are not expected to have any implications for R&D
expenditure beyond those under the baseline.

Proportions of companies in sectors using the substance

O1 baseline: There are not expected to be any impacts for the proportions of companies using the
substance under this Option.

Options 2, 3, 3+, 4 and 5: Consultation suggests that substitution has already been considered by the
majority of those in the lead sector, thus the requirement of the CMD to substitute is not expected to
result in any changes in the proportions of companies using the substance. This is likely to be partly
due to the fact that substitution is mentioned within the CAD, although unlike in the CMD it is not the
first risk management measure required. Furthermore, five MS are believed to already require lead
companies to apply the hierarchy of risk management measures by lead companies, thus no impacts
will be felt in these MS.

160 |LA Role, accessed at: https://www.ila-lead.org/ila--alabc/ila-role on 2 December 2018.
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Sectoral GVA/turnover

O1 baseline: There are not expected to be any impacts for sectoral GVA or turnover as a result of this
Option. Consultation suggests that companies involved with lead will continue to work towards
minimising exposure where this is economically feasible.

Options 2, 3, 3+, 4 and 5: Impacts are not expected to differ significantly from the baseline. There
may be some impacts for sectoral GVA or turnover where public authorities have particular
interpretations of CMD terminology, for example, when determining whether something is technically
feasible or not. If economic feasibility is not considered when looking at the hierarchy of measures,
this could result in some smaller companies that are not able to implement closed systems (where
these are technically feasible) from closing down. This would decrease the sectoral GVA and turnover
within the EU. Such impacts are, however, expected to be very small given that the majority of lead
companies are assumed to be continually working towards minimisation of exposure under the
baseline.

X4.4.2 Single market

Sectoral overview
Number of firms providing relevant goods/services in the EU

01 baseline: The number of firms providing relevant goods/services into the EU is not expected to be
affected by this Option.

Options 2, 3, 3+, 4 and 5: The number of firms providing relevant goods/services into the EU is not
expected to be significantly affected by this Option, mainly because most existing EU companies are
assumed to continue to operate as at present. However, there could potentially be some loss of
smaller companies in sectors where the implementation of closed systems is technically feasible (e.g.
ceramic ware and lead crystal glass production) but not necessarily economically viable. This would
depend on the interpretation of the legislation by relevant public authorities. Any such impacts are
assumed to be very small because the majority of companies are assumed to be working towards
minimising exposure under the baseline already.

Market shares

O1 baseline: There are not expected to be any changes in the market share of the EU in terms of
companies producing and interacting with lead.

Options 2, 3, 3+,4 and 5: As per the baseline, there are not expected to be any changes in the market
share of the EU. Any loss of companies due to the need to implement a closed system where
technically feasible but not necessarily economically viable is assumed to be very small, with the loss
picked up by other companies that continue to operate. Therefore, there would be no net change in
market share at EU level.

Competition
No. of companies and market shares

O1 baseline: There are not expected to be any impacts for competition under this Option.
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Options 2, 3, 3+, 4 and 5: The CMD requirements to consider substitution, use of closed systems and
minimisation of exposure could disadvantage companies within the EU compared to outside the single
market. Companies outside of the EU would be assumed to consider economic feasibility when
investing in their plants and machinery. The CMD indicates that consideration should be given to
technical feasibility, but does not specify economic feasibility. Thus, companies within the EU might
be disadvantaged relative to those outside the EU where economic considerations would be taken
into account when deciding whether to invest. However, given that the voluntary target to reduce
lead exposure is being implemented at the international level, all companies can be assumed to be
reducing exposure, thus the relative disadvantage for EU companies is assumed to be small.

Likelihood of companies exiting the market

O1 baseline: There are not expected to be any impacts in terms of the likelihood of companies exiting
the market.

Options 2, 3, 3+, 4 and 5: The extent to which these Options may affect the likelihood of companies
exiting the market may depend on the way in which public authorities at the national level interpret
and apply CMD terminology, in particular, when determining whether something is technically feasible
or not. If economic feasibility is not considered when looking at the hierarchy of measures, this could
result in some smaller companies that are not able to implement closed systems (where these are
technically feasible) exiting the market, because it is no longer economically viable for them to
continue. Any such impacts are however assumed to be very small, particularly given that five MS
have already extended the rules to cover Reprotoxic 1A/1B substances.

Likelihood of leaving the EU

Option 1: This Option is not expected to have any impacts on the likelihood of companies leaving the
EU.

Options 2, 3, 3+, 4 and 5: Given that several MS have already extended the rules to cover Reprotoxic
1A/1B substances and lead companies continue to operate within the EU, there are expected to be
minimal impacts in terms of companies deciding to leave the EU and start operating elsewhere.

Likelihood of replacement of manufacture of certain goods by the manufacture of another (profitable)
product that does not require the use of the Reprotoxic 1A/1B substance

O1 baseline: There is not expected to be any replacement of lead under this Option.

Options 2, 3, 3+, 4 and 5: There is not expected to be any replacement of lead under these Options
(this is particularly the case for the battery sector).

Proportion of competitors not using the substance (in EU)

O1 baseline: There are not expected to be any changes in the proportion of competitors not using
the substance under this Option.

Options 2, 3, 3+,4 and 5: No evidence has been identified that these Options would resultin a change
in the proportion of competitors using other substances. This is likely to be partly because other
substances (e.g. nickel-cadmium batteries) are also subject to similar legislation within the EU, thus
there would be no competitive advantage in terms of the costs of compliance with legislation.
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Ability of new entrants to enter the market

O1 baseline: There are not expected to be any changes in terms of the ability of new entrants to enter
the market.

Options 2, 3, 3+, 4 and 5: The application of the CMD requirements to lead could decrease the ability
of new entrants to enter the market, since they would need to consider the hierarchy of risk
management measures upfront, including whether an alternative substance could be used in place of
lead. If not, there would subsequently need to be consideration of whether a closed system was
technically feasible. Economic considerations would then likely determine whether the activity was
worth progressing. Whilst these requirements would apply to those already within the market,
existing companies could be assumed to be more able to invest in the necessary risk management
measures than new entrants, who could be expected to need considerable upfront investment to
prove that they had met the requirements as part of other set-up costs. However, it should be
acknowledged that since several MS have already extended the rules to cover Reprotoxic 1A/1B
substances, any such impacts for new entrants would only be felt in the remaining MS.

Internal market

Distribution of companies using substances (particularly between MS which have and have not
extended CMD to include reprotoxins already)

01 baseline: There are not expected to be any impacts for distribution of companies resulting from
this Option.

Options 2, 3, 3+, 4 and 5: Five MS are believed to already apply the same rules to Reprotoxic 1A/1B
substances as to carcinogens and mutagens. Extending the requirements for the remaining 23 MS is
not expected to result in any changes in the distribution of companies between MS since there is not
considered to be a competitive advantage to be gained through moving. There may be some slight
differences in interpretation of the legislation between MS (e.g. the evidence required to prove that
substitution or use of a closed system was not technically feasible), but these would not be expected
to be significant enough to result in company relocation.

Extent to which companies operate cross-border (and are faced by different requlation in different MS)
O1 baseline: There are not expected to be any impacts for cross-border companies under this Option.

Options 2, 3, 3+, 4 and 5: Whilst Options 2, 3, 3+, 4 and 5 all result in the full application of CMD
requirements to companies working with lead, there may be more consistency in the application of
the directive between MS under Option 5. This is because Option 5 includes modernisation of the
terminology used so it is in line with REACH. Since REACH is a regulation, it is implemented directly
and therefore consistently between MS. Using the same terminology within the CMD as for the REACH
regulation would therefore increase the likelihood that CMD requirements were implemented
consistently between MS even though the revised piece of legislation would be a directive rather than
a regulation. Thus, Option 5 would likely result in greater consistency between MS, which would
benefit companies operating cross-border.
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Impacts on internal trade between MS which have not and have already included reprotoxins in the
CMD

01 baseline: Five MS are already believed to apply the same rules to Reprotoxic 1A/1B substances as
to carcinogens and mutagens, with a further three MS applying some of the rules. Internal trade is
assumed to continue as at present.

Options 2, 3, 3+,4 and 5: As above, five MS are thought to already apply the same rules to reprotoxins
as to carcinogens and mutagens. Extending the requirements for the remaining 23 MS is not expected
to result in any impacts on internal trade, since consultation suggests that companies are generally
working towards minimisation of exposure anyway. This is believed to be regardless of whether
occupational exposure to lead is covered by CMD type requirements or the CAD.

Consumers
Impact on prices and availability of products

O1 baseline: Prices and product availability are assumed not to be affected by this Option. Any
changes are expected to be driven by external factors rather than the Option itself.

Options 2, 3, 3+, 4 and 5: Impacts on prices are assumed to be as per the baseline. There may be
slight increases associated with a very small number of companies installing closed systems where
these are deemed technically feasible. However, any such impacts are expected to be minimal given
the existing drive to continually reduce exposure under the baseline.

Competitiveness
Most affected sectors
O1 baseline: There are no impacts for competitiveness under this Option.

Options 2, 3, 3+, 4 and 5: Under CMD requirements, where substitution and use of closed systems
are not possible, Article 5 states that exposure should be reduced to as low a level as technically
possible. Thus, companies with higher levels of exposure are expected to have to take the most action.
Reviewing the UK HSE data, workers with higher blood lead levels (which are assumed to be an
indication of level of exposure) are found in the following sectors:

e Smelting, refining, alloying and casting;

e Lead battery recycling;

e Glass making (including cutting and etching);

e Paint removal;

e Work with metallic lead and lead containing alloys; and
e Scrap industry (including pipes, flashing, cables).

These industries are expected to have to implement the most measures to decrease exposure.
However, it should be noted that given the need to reduce exposure as low as technically possible,
even industries with lower levels of exposure will need to invest. Whilst it is possible that the
competitiveness of EU based firms in the above sectors may be reduced relative to firms outside the
EU, the voluntary target under the baseline is being implemented at the international level. This means
that all firms (within and outside the EU) are expected to need to invest, thus there may not be that
much change in the competitiveness of EU firms relative to others.
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Competitors not using the substance (outside the EU)
O1 baseline: There are no impacts for competitiveness under this Option.

Options 2, 3, 3+, 4 and 5: Under CMD requirements, companies within the EU will be required to
follow the risk hierarchy of substitute, use closed systems and minimise exposure as far as technically
feasible. Since most companies are assumed to be continually minimising exposure under the
baseline, there is expected to be little increase in costs over and above the baseline. Whilst it is
possible that companies that produce similar products that do not use lead (for example,
manufacturers of batteries not using lead) could gain a relative advantage through having less
stringent legislative requirements, the dominance of certain lead products such as batteries means
that any advantage is expected to be very minimal.

Cost competitiveness

01 baseline: There are no specific impacts for cost competitiveness under this Option (particularly
given that the voluntary agreement for reducing lead exposure covers companies outside the EU as
well as within it).

Options 2, 3, 3+, 4 and 5: The requirement to continually minimise exposure is not believed to have
significant impacts for cost competitiveness since this is already being driven at the international level.
This means that EU companies would not necessarily be disadvantaged compared to those operating
outside the EU.

Market share - level of competition between EU and third-country firms in affected sectors

O1 baseline: This Option is not thought to have any implications for the level of competition between
and EU and third country firms, mainly because the voluntary agreement that is currently in place is
at the international level.

Options 2, 3, 3+, 4 and 5: The requirement to continually minimise exposure is not believed to have
significant impacts for market share since reductions are being driven at the international level. This
means that EU companies would not necessarily be disadvantaged compared to those operating
outside the EU.

Regulation in third countries

01 baseline: This Option is not expected to have any impacts on regulation in third countries.
Options 2, 3, 3+, 4 and 5: None of these Options are expected to impact regulation in third countries.
SMEs

Share of SMEs in affected sectors

01 baseline: This Option is not expected to impact the share of SMEs in affected sectors.

Options 2, 3, 3+, 4 and 5: Data from Eurostat indicate that SMEs make up a considerable proportion
of companies working with lead (see Annex 10 in Report 1). The application of the CMD requirements
to lead could potentially result in a decrease in the share of SMEs in affected sectors where they lack
the money to invest in risk reduction measures. However, since minimisation of exposure is already
expected to be occurring under the baseline, the additional investment required under Options 2, 3,
3+, 4 and 5 is not likely to be significant, thus the share of SMEs is not thought to change greatly.

Impact Assessment of potential amendments to CAD and CMD
RPA & partners| 295



Impacts on SMEs

01 baseline: This Option is not expected to have any specific impacts for SMEs other than those that
may already be experienced (e.g. reduced access to credit compared with larger companies).

Options 2, 3, 3+,4 and 5: Impacts for SMEs are assumed to be minimal since they are already expected
to be reducing exposure under the baseline. There may be some additional costs (for example,
relating to keeping records for 40 years), but these are not expected to be significant. Note however
that SMEs may have more costs than larger companies under Option 5, if they need to familiarise
themselves with new terminology as the directive is modernised. Larger companies are assumed to
already have an awareness of legislation such as REACH since their operations are likely to cover more
substances in general.

Impacts on cost, innovation and competitiveness

O1 baseline: This Option is not expected to have any specific impacts for costs, innovation and
competitiveness for SMEs.

Options 2, 3, 3+,4 and 5: Under all of these Options, there could be cost implications for SMEs if they
are not already involved in reducing exposure. Where SMEs are part of the international voluntary
agreement, they will already be incurring some costs under the baseline. For other SMEs, including
lead in the CMD could add to costs due to need to consider the use of a closed system where
technically feasible and ensure continual minimisation of exposure. SMEs may also be
disproportionally affected by the need to ensure they have the systems in place to retain records for
40 years (although consultation suggests that many firms already retain their records for this long).

SMEs may have fewer resources available for innovation if they have to spend more on exposure
minimisation measures. However, overall additional impacts on cost, innovation and competitiveness
are assumed to be relatively small due to existing drives to minimise exposure within the industry
under the baseline.
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Annex 5 Borates Impact Assessment and Case Studies

X5.1 Introduction

This case study of borate reprotoxins looks at the impact of three of the Policy Options, 2, 3 and 3+ as
summarised in Table X5-1. The impact of each Option is considerably affected by the fact that seven
Member States (Austria, Belgium, Czech Republic, Finland, France, Germany and Sweden) have
already incorporated reprotoxins into their legislation covering carcinogens and mutagens, see
Section C2 of the main report.

This annex considers the benefits, costs and market effects of the three Policy Options.

In the sectors chapter of Annex 12, X12.3, in Report 1, Borates, there is also an explanation of the
sectors of industry using borates, upon which the analysis of the benefits and costs depends. The
sectors are split into four sub groups:

1. Importers and wholesalers of borates, who are members of the European Borates Association
(EBA)

2. Chemicals and glass industries, which is supplied directly by the EBA members

Manufacturing sectors many of which are supplied by the chemicals industry

4. Professional workers using the end products

w

X5.2 Summary of the Policy Options and case studies

Table X5-1: Borate reprotoxins — summary of the Policy Options and case studies
Case study

Policy Option

0O1: Baseline (no changes to EU OSH legislation)

02: R 1A/1B in CMD (no derogations)

CS4: Extension of the scope of the CMD to R 1A/1B
substances

03: R 1A/1B in CMD (with derogations to do
absolutely nothing if there is a threshold)

CS5: Derogations from CMD requirements for
threshold substances under Policy Scenario 3

03+: R 1A/1B in CMD (with derogations to minimise
to below threshold if there is a threshold) (Joint
Declaration)

CS6: Derogations from CMD requirements to
continue minimising once below threshold, if the
substance has a threshold.

04: Merge CAD & CMD into a single directive but no
modernisation

05: Merge CAD & CMD and modernise

X5.3 Benefits

X5.3.1 Introduction

Reduction in exposed workforce

A summary of the estimates of workers exposed to borates are shown in Table X5-2, the detailed
explanation of these figures is in the baseline analysis in Annex 12 in Report 1, Borates.

Table X5-2: Borate reprotoxins — summary of workers exposed to borates

Total number of workers

in industries that use borates 400

Sub group 1 Sub group 2 Sub group 3

2,570,000

Sub group 4

22,913,670 | 40,000,000 | 65,484,070
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Table X5-2: Borate reprotoxins — summary of workers exposed to borates

Total number of workers Sub group 1 Sub group 2 Sub group 3 | Sub group 4 Total
exposed to borates 400 257,000 1,145,684 2,000,000 3,403,084
exposed to borates in MS w/o 0(1) 62,821 290,815 504,228 (3) 857,864
OEL

of reproductive age exposed to 0(1) 58,587 270,421 469,112 (3) 798,120
borates in MS w/o OEL

of reproductive age and female 0(1) 11,290 60,407 102,228 (3) 173,925
exposed to borates in MS w/o

OEL

of reproductive age and female 0(1) 565 3,020 0(2) 3,585
exposed to HIGH levels of borates

in MS w/o OEL

Total number of births to female 0(1) 11 60 0(2) 72
workers of reproductive age

exposed to HIGH levels of borates

in MS w/o OEL, per year

Source: RPA analysis

Notes: 1 Assumes all sub group 1 operating below OEL

2 Assumes all sub group 4 operating at low levels of borate exposure and below threshold

3 Based upon the average percentage of sub groups 2 and 3

Table X5-3: Borate reprotoxins — total costs for companies for enterprise groups 1-3

% Member States extended Rto % Member States extended R to
CM of those MS with an OEL CM of those MS without an OEL
Employees 58% 24%
Enterprises 41% 30%
Sources: RPA analysis

Reduction in the incidence/prevalence of reprotoxic effects (incl. monetary value)

The estimated number of cases/year due to decrease in foetal body weight/litter are: (from Annex 12
in Report 1, Borates)

e Normal to low body weight: 2.5 cases/year
e Low to very low body weight: 0.1 cases/year
e Very low to extremely low body weight: 0.03 cases/year

A further 0.11 cases/year of increased % malformed foetuses are also estimated each year. The
estimated cost of all cases of ill health is €400,000/year.

X5.3.2 Reduction in ill health- Option 2 - Extension of the scope of the CMD
to R 1A/1B substances with no derogations

For Option 2, it is assumed that all the workers exposed to high levels are in Member States without
an OEL. Overall, approximately 19% of all enterprises using borates are in Member States that have
not extended and do not have an OEL, and 6% are in Member States that have extended and do not
have an OEL. Therefore, approximately a quarter of workers exposed to high levels are in Member
States without an OEL, but which have already extended their carcinogens and mutagens legislation
to cover reprotoxins. Because these Member States have already extended their legislation, no
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additional action is expected from companies to reduce their exposure levels, because they are
assumed to already be doing everything necessary to comply with the CMD.

Over approximately 20 years, the remaining 75% number of workers exposed to high levels of borates
is expected to fall probably by about 50-80%: this equates to a reduction of approximately 40-60%.
This will be mainly due to larger companies in Member States without an OEL minimising exposure to
avoid any potential liability claims. They will achieve this through a combination of lowering exposure
concentrations and moving employees away from areas with higher concentrations of borates. Many
smaller companies are not expected to take any action. There is likely to be some further reduction
in the number of workers exposed to low levels of borates due to minimisation.

For Option 2, over approximately 20 years, the number of cases is expected to fall by about 40-60% in
line with the reduction of workers exposed to high concentrations of borates. This would lead to an
annual cost of ill health of approximately €160,000 - 240,000.

X5.3.3 Reduction in ill health - Option 3 - Extension of the scope of the CMD
to R 1A/1B substances with full derogations

For Option 3, no change is anticipated.

X5.3.4 Reduction inill health - Option 3+ - Extension of the scope of the CMD
to R 1A/1B substances (with derogations to minimise to below
threshold if there is a threshold) (Joint Declaration)

For Option 3+, the change will be similar to Option 2, but there is no effect due to Member States
without an OEL, but which have already extended their carcinogens and mutagens legislation to cover
reprotoxins. Therefore, the reduction will apply to all workers exposed to the high levels of borates is
anticipated, probably up to 80%. The presence of a threshold is likely to motivate more companies to
reduce exposure levels. Thereis also likely to be a greater reduction in the number of workers exposed
to low levels of borates due to minimisation.

For Option 3+, over approximately 20 years, the number of cases is expected to fall by about 80% in
line with the reduction of workers exposed to high concentrations of borates, leading to an annual
cost of ill health of approximately €80,000.

Other health effects (incl. monetary value)
No other health effects are anticipated for any Option.
X5.3.5 Benefits to employers

No changes to productivity and administrative simplification are anticipated for any Option.

X5.4 Costs

X5.4.1 Introduction

Companies will face both initial investment costs and ongoing annual operating costs for three aspects
of the requirements of the CMD:
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e Complying with requirements for substitution, closed systems and minimisation
e Record keeping
e Monitoring

The enterprises using borates can be divided by two major factors:

e enterprises in Member States that have extended their legislation for carcinogens and
mutagens (CM) to included reprotoxins and those that have not

e enterprises in Member States that have a binding OEL for borates (boric acid) and those that
do not

In general, all enterprises in Member States that have extended their CM legislation to cover
reprotoxins are assumed to not be affected by any of the Options. The Member States that have
already extended their CM legislation to cover reprotoxins are: Austria, Belgium, Czech Republic,
Finland, France, Germany and Sweden. Of the enterprises in Member States that have not extended,
alarge proportion are assumed to be operating at low exposure levels, because relatively few workers
(5%) are assumed to be exposed to high exposure levels, see Annex 12 in Report 1, Borates. The
actions of enterprises that are operating at low levels are likely to be different to those that are
operating above the thresholds (whether this is the lowest threshold for ill-health found in this study,
2.39mgB/m?3, or the current DNEL of 1.45mgB/m?, towards which the registrants in the chemical safety
reports were clearly working.)

Therefore, it is important to estimate the percentage of enterprises that will have high exposure levels
at some point in their operations. This is difficult: it is not the same calculation as the assumption that
5% of workers are exposed to any levels of borates and of these 5% are exposed to high levels of
borates (giving an overall percentage of 0.25% of worker exposed to high levels.) Many companies
will have two exposure scenarios that have ranges of exposure above the threshold:

e ES8 - Discharging big bags (750-1500kg) into mixing vessels
e ES21 - General maintenance activities

These may only involve a small sub group of exposed workers, and many companies using these
processes will be operating below the thresholds, however, as a result, the percentage of enterprises
with high exposure levels at some point in their operations is not likely to be as low as 0.25%. After
consideration, the assumption used in analysis is that 5% of enterprises using borates will have at least
one worker exposed to concentrations above the threshold.

Table X5-4: Borate reprotoxins — number of enterprises in Member States that have extended their

legislation, in Member States that have a binding OEL for borates (boric acid) and that have workers
exposed to high exposure levels
Member State has

Member State has not extended legislation

extended legislation

Exposure levels below
threshold (95%)

Exposure levels above
threshold (5%)

Member States has
OELs for borates
(boric acid)

165,000

220,000

12,000

Member States has
no OELs for borates
(boric acid)

55,000

130,000

7,000

Total

220,000

350,000

19,000

Sources: RPA analysis
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In the analysis of the Options, enterprises are split into three groups

e A — enterprises in Member States that have extended their CM legislation to incorporate
reprotoxins

e B - enterprises in Member States that have not extended their CM legislation and all their
workers operate at exposure levels below the threshold

e C-enterprises in Member States that have not extended their CM legislation and at least one
of their workers is operating at exposure levels above the threshold

The number of enterprises by type and group are shown in Table X5-5. Sub group A is excluded from
the analysis as these enterprises are believed to all be operating under the thresholds and are
expected to be exempted from any legislation. If the legislation applied to them, the costs are likely
to increase tenfold with no associated benefits.

Table X5-5: Borate reprotoxins — approximate number of enterprises using borates by type and group of
enterprise

Types / Groups 1 3 Total 2+3 4

A 6 20,000 200,000 220,000 3,500,000*
B 0 40,000 310,000 350,000 4,000,000*
C 0 2,000 17,000 19,000 0
Total - approx 6 62,000 527,000 590,000 7,500,000
Sources: RPA Analysis

Notes: *Approximate split based on percentage split for groups 2 and 3.

The assumptions relating to each of the types of enterprise are:

e A Enterprises are assumed to be already monitoring exposure, documenting this, and below
OEL

e B Enterprises are assumed to be below OEL but not monitoring exposure or documenting this

e C Enterprises are assumed to be above the likely OEL and not monitoring exposure or
documenting this.

Some companies will change their operations, but it is impossible to estimate what proportion will
choose to use substitution, enclosing systems or minimisation to reduce their exposure levels. The
study team has estimated the annualised costs of enclosing systems and minimising as follows:

e C(Closed systems - €6,000
e Minimisation using LEV1 - €2,300
e Minimisation using LEV2 - €4,400

The cost of substitution ranges extensively. At one extreme it may sometimes be possible to change
to a substance with the same attributes and cost, which costs relatively little. At the other extreme,
the change may require completely changing a production line to enable a different substance to be
used, which could be similar in cost to installing closed systems or LEV. However, the range of
activities and potential costs is believed to be not dissimilar to the costs of closed systems and
minimisation. Therefore, for this case study, an average annualised cost for substitution, enclosing
systems and minimisation is taken to be €5,000 per year, see section C2, Costs.
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X5.4.2 Costs for companies - Option 2 - Extension of the scope of the CMD to
R 1A/1B substances with no derogations

For Option 2, all A enterprises (those in Member States that have already extended their legislation)
will incur no additional cost as they are already doing everything they need to do. This accounts for
220,000 or 37% of the 590,000 enterprises in the sub groups 2 and 3.

Under Option 2, there is no requirement to monitor for any enterprise because there are no OELs for
borates.

For the B and C enterprises, there will be costs because they have not had to comply with this
legislation before and they include:

e Complying with requirements for substitution, closed systems and minimisation
e Record keeping

Costs relating to substitution, closed systems and minimisation
There are no costs for A enterprises under Option 2.

The B enterprises which are already operating at low exposure levels beneath the threshold are likely
to consider substitutions, closed systems and minimisation and find that they are not technically or
economically viable for them. They will document this consideration at an estimated annualised cost
of €1,000 per enterprise per year. Even if they did substitute, enclose systems or minimise, it would
not provide any health benefits as they are already below threshold.

All of the remaining C enterprises with high exposure levels in Member States which have not
extended their legislation are expected to take action to substitute, add closed systems, or otherwise
minimise exposure at an estimated annualised cost of €5,000.

Costs relating to record keeping
There are no costs for A enterprises under Option 2.

All B and C enterprises will need to set up record keeping for 40 years at an annualised cost of €1,000
per enterprise.

Costs relating to monitoring
There are no monitoring costs for any enterprises under Option 2.
Total costs for Option 2

The total annualised cost for companies under Option 2 is approximately €770 million, see Table X5-6.

Table X5-6: Borate reprotoxins case study — Option 2 total costs for companies under Option 2

Substitution, Record keeping Monitoring
closed systems
and
minimisation
A — enterprises in Member States that have extended 0 0 0
their CM legislation
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Table X5-6: Borate reprotoxins case study — Option 2 total costs for companies under Option 2

Substitution, Record keeping Monitoring
closed systems
and

minimisation
B - enterprises in Member States that have not extended €350 million €350 million 0
their CM legislation and all their workers operate at
exposure levels below the threshold
C - enterprises in Member States that have not extended €50 million €20 million 0
their CM legislation and at least one of their workers is
operating at exposure levels above the threshold
Total €400 million €370 million 0
Sources: RPA analysis

X5.4.3 Costs for companies - Option 3 - Extension of the scope of the CMD to
R 1A/1B substances with full derogations

Option 3 is designed to allow every reprotoxins to be derogated. Therefore, there are no changes
required for any enterprise and, therefore, no costs. Atall. Indeed.

X5.4.4 Costs for companies - Option 3+ - Extension of the scope of the CMD
to R 1A/1B substances (with derogations to minimise to below
threshold if there is a threshold) (Joint Declaration)

Under Option 3+, there are OELs for all reprotoxins and enterprises must minimise workers’ exposure
until they are beneath the OEL.

Costs relating to substitution, closed systems and minimisation
There are no costs for A enterprises under Option 3+.

Under Option 3+, B enterprises also have no additional requirement to substitute, add closed systems
or minimise, but will need to document achieving OEL at an annualised cost of €1,000 per enterprise
per year.

All of the C enterprises with high exposure levels in Member States which have not extended their
legislation are expected to take action to substitute, add closed systems, or otherwise minimise
exposure at an estimated annualised cost of €5,000.

Costs relating to record keeping
There are no costs for record keeping for A enterprises under Option 3+.

All B and C enterprises will need to set up record keeping for 40 years at an annualised cost of €1,000
per enterprise.

Costs relating to monitoring
There are no costs for record keeping for A enterprises under Option 3+.

The 127,000 B and 7,000 C enterprises in Member States which currently do not have an OEL (boric
acid) will need to set up monitoring at an annualised cost of €2,000 per enterprise.
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Total costs for Option 3+

The total annualised cost for companies under Option 2 is approximately €1 billion, see Table X5-7.

Table X5-7: Borate reprotoxins case study — total costs for companies under Option 3+

Substitution, Record keeping Monitoring
closed systems

and
minimisation
A — enterprises in Member States that have extended 0 0 0
their CM legislation
B - enterprises in Member States that have not extended €350 million €350 million €250 million

their CM legislation and all their workers operate at
exposure levels below the threshold

C - enterprises in Member States that have not extended €50 million €20 million €10 million
their CM legislation and at least one of their workers is
operating at exposure levels above the threshold

Total €400 million €370 million €260 million
Sources: RPA analysis

X5.4.5 Comparison of costs for companies for the three Options

The total costs for companies are shown in Table X5-8 below for enterprise sub groups 1-3. Enterprise
group 4, which includes many more companies, see Table X5-5, is not included and would increase
the costs by a factor of approximately 10.

Table X5-8: Borate reprotoxins — comparison of total annualised costs for companies for the three
Options

Substitution,
closed systems Record keeping Monitoring Total
and minimisation
Option 2 €400 million €370 million 0 €770 million
Option 3 0 0 0 0
Option 3+ €400 million €370 million €300 million €1 billion
Sources: RPA analysis

X5.4.6 Costs for companies — indirect effects
Option 3 will have no indirect effects upon companies as nothing changes.

Options 2 and 3+ may lead to the removal of certain products from the market, but none were
mentioned during the consultation and it seems likely that this will be minimal. They might also lead
to some businesses closing down. Under Option 3+, if the OEL is set much lower than the DNEL and
the threshold, this would lead to the removal of products from the market and the closure of
businesses, but it seems unlikely that the OELs would be set lower than the health threshold.

Both Options should ensure that companies are treated the same in all Member States.
Clearly, the member States that have not yet included reprotoxins into their CM legislation will have

more work to do to implement Options 2 and 3+ than the seven Member States than have included
reprotoxins.
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X5.4.7 Costs for public authorities

The costs for public authorities relating to borates cannot be identified separately.

X5.4.8 Trade and investment flows
Option 3 will have no indirect effects upon companies as nothing changes.

Under Option 2 and 3+, exports and imports out of and into the EU are not expected to be changed
significantly unless the OELs are set much lower than the DNEL and the threshold, which seems
unlikely.

Option 3+ would introduce new OELs for all borates, not only the five most common (boric acid,
diboron trioxide, disodium tetraborate, disodium octaborate and perboric acid, sodium salt).
Approximately seven more borates are Reprtoxic 1A/1B and registered with REACH. Approximately
ten more borates are either only registered with REACH or only Reprotoxic 1A/1B. Not all borates
may be able to be regulated as one group and subsets may have to be identified.

X5.4.9 Employment
Option 3 will have no indirect effects upon companies as nothing changes.

Under Option 2 and 3+, the number of jobs in the industries using borates are not expected to be
changed significantly unless the OELs are set much lower than the DNEL and the threshold, which
seems unlikely.

X5.4.10 Working conditions

Option 3 will have no impact upon working conditions as nothing changes.

Both Option 2 and or Option 3+ should protect the small number of workers currently exposed to
levels above the threshold and therefore may cause changes in work organisation in the small number
of enterprises that have to take measures to reduce their exposure levels. Both Options should ensure
that workers are treated the same in all Member States, but overall they are unlikely to have a great
impact upon working conditions.

None of the Options are considered likely to affect wages or employment
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Annex 6 Retinol Impact Assessment and Case Studies

X6.1 CS2: A chemical under the CAD receives CLH R 1A/1B/2/H362

The purpose of this case study is to illustrate the impact of a chemical that is already within the scope
of the CAD for a hazard classification other than Reprotoxic 1A/1B/2/H362 receiving a CLH for
reprotoxic effects. Under the baseline, an additional reprotoxic CLH puts the chemical into the scope
of the PWD (Pregnant Workers Directive)!®! (and potentially also the YPWD).

This case study will also explore the effects of the potential tightening of RMMs and the costs and
benefits associated with the tightening of RMMs following a CLH classification for reprotoxic effects.

X6.1.1 Introduction

This case study will focus on the following two substances:

e Retinol (EC No: 200-683-7 and CAS No: 68-26-8); and
e Retinyl palmitate (EC No: 201-228-5 and CAS No: 79-81-2). 162

These two substances are alternatively known as “Vitamin A” (CAS No: 11103-57-4 and EC No: 234-
328-2).

Retinol (Vitamin A) is classed as an essential nutrient/vitamin. It plays an essential role in vision,
growth and tissue maintenance. % However, in some cases, retinol can also cause some undesirable
effects. Undesirable effects have been reported both from lack and excess of dietary Vitamin A.

Specific symptoms associated with deficiency include visual problems such as night blindness and
pathologic dryness of the conjunctiva and cornea of eye (xerophthalmia) that may end in irreversible
blindness. Other reported Vitamin A deficiency effects include growth retardation in children, skin
disorders, impaired immune function and congenital malformations of the eyes, lung, cardiovascular
and urinary systems if Vitamin A deficiency occurs during pregnancy.

Excessive dosages of vitamin A may result in a number of adverse effects, including skin disorders,
nausea, vomiting, bone pain. Excess exposure to retinol during pregnancy can cause teratogenic
effects, such as the development of bulging fontanelle. Moreover, excessive vitamin A intakes have
been described to be one of many possible causal factors of symptomatic intracranial hypertension,
bone fragility and spontaneous fractures. %4

Non-monotonic dose-response curve

Retinol has a bimodal human dose-response curve, i.e. has multiple thresholds, with possible
reproductive effects at both lower and higher levels of exposure with a no adverse effect zone

161 Council Directive 92/85/EEC of 19 October 1992 on the introduction of measures to encourage
improvements in the safety and health at work of pregnant workers and workers who have recently given
birth or are breastfeeding, available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:019921.0085-20140325

162 ECHA, 2018, “Registered Substances database”, available at: https://echa.europa.eu/information-on-
chemicals/registered-substances [accessed 31/07/2018]

163 Morriss-Kay GM, Sokolova N. 1996, “Embryonic development and pattern formation”, FASEB J 10:961-968

164 TOLERABLE UPPER INTAKE LEVELS FOR VITAMINS AND MINERALS, Scientific Committee on Food Scientific
Panel on Dietetic Products, Nutrition and Allergies, February 2006, European Food Safety Authority
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(homeostasis) in between these two curves. An example of a non-monotonic bimodal dose-response

curvel® typical for nutrient substances, such as Vitamin A, is presented below.
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Figure X6-1: Non-monotonic dose-response curve for nutrient substances

Source: IPCS (2002)¢¢

Vitamin A deficiency is a public health problem in many parts of the world, particularly Africa and
South-East Asia. *7 Most workers in Europe, however, are near the maximum recommended intake
of Vitamin A of 3000 IU (=international units, equals to 3mg/day or 0.3 mg/m3). Additional
occupational exposure could push workers out of the homeostatic range towards the adverse effects
zone. 2.5% of the population has already a > 3000 IU uptake. Therefore, all occupational dose-
response calculations for workers in the EU should take into account background exposure to retinol
of 0.3 mg/m? as a 97.5% confidence interval.

There are 6.23m — 6.33m of potentially exposed workers to retinol in the EU. The biggest contributor
is the agricultural sector (in particular animal production sector) with 6.2m exposed workers. The rest,
i.e. 30,000 — 130,000 of exposed workers, is distributed between the following manufacturing sectors:

e (C10 Manufacture of Food Products (29,540 — 106,080 exposed workers);

e (C20.1 Manufacture of Basic Chemicals (200 -980 exposed workers);

e (C20.4 Manufacture of Cosmetic Products (2,500 — 12,500 exposed workers); and
e (21 Manufacture of pharmaceutical products (570 — 5,700).

Only limited information on the current exposure levels in occupational setting is available. The
exposure concentrations are generally assumed to be very low and the number of cases of ill health
as a result of occupational exposure to retinol or retinyl palmitate (as estimated in the previous
section) is 0.

165 |t should be noted that nutrient risk assessment studies tend to use the term “intake” rather than “dose”.
The term “intake” suggests a continuous distribution on average and is preferable to the term “dose”,
which implies a finite number of discrete and well-defined quantities

166 |PCS, 2002 as cited in WHO, 2005, “A Model for Establishing Upper Levels of Intake for Nutrients and
Related Substances”, available at: http://www.who.int/ipcs/methods/nra final.pdf

167 WHO, 2018, “Vitamin A supplementation during pregnancy”, available at:
https://www.who.int/elena/titles/vitamina pregnancy/en/
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Table X6-1: Retinol - summary of cases of ill health based on different exposure values

Effect :::‘; DRR Exposure scenario
Skeletal  effects or OEL scenario: .
abnormalities of the no OELs Cannot be quantified
limbs 100x DNEL scenario: 0
55 mg/m?3
Low  birth  weight- Retinol and retinyl
includes palmitate exp
hydrocephalus, bulging 77 y=0.584x-77 scenario:
fontanelles and other 7.2mg/m3(=6.9
congenital effects mg/m?3 during 0
formulation of food
additives +
background exposure
of 0.3 mg/m?3)

X6.1.2 Current hazard classifications of Retinol

Retinol (Vitamin A) is currently within the scope of CAD and is self-classified with the following hazard
classifications!®8169;

e Reproductive toxicity (Repr. 1A) - (Hazard Statement Code H360: May damage fertility or
the unborn child);

e Reproductive toxicity (Repr. 1B) - (Hazard Statement Code H360: May damage fertility or
the unborn child);

e Reproductive toxicity (Repr. 2) - (Hazard Statement Code H361: Suspected of damaging
fertility or the unborn child);

e Effects on or via lactation (Lact.) - (Hazard Statement Code H362: May cause harm to
breast-fed children);

e Serious eye irritation (Eye Irrit. 2) - (Hazard Statement Code H319: Causes serious eye
irritation);

e Hazardous to the aquatic environment, long-term (chronic) (Aquatic Chronic 4) - (Hazard
Statement Code H413: May cause long lasting harmful effects to aquatic life);

e Skin sensitization (Skin Sens. 1) - (Hazard Statement Code H317: May cause an allergic
skin reaction);

e Acute toxicity (Acute Tox. 4) - (Hazard Statement Code H302: Harmful if swallowed);

e  Skin irritation (Skin Irrit. 2) - (Hazard Statement Code H315: Causes skin irritation); and

e Specific target organ toxicity - repeat exposure (STOT RE 1) - (Hazard Statement Code
H372 Liver: Causes damage to organs through prolonged or repeated exposure); and

e Hazardous to the aquatic environment, long-term (chronic) (Aquatic Chronic 3) - (Hazard
Statement Code H412: Harmful to aquatic life with long lasting effects).

168 ECHA, 2018, “Summary of Classification and Labelling - Retinol”, available at:
https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/119925 [accessed
31/07/2018]

169 ECHA, 2018, “Summary of Classification and Labelling — Retinyl palmitate”, available at:
https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/86754 [accessed
31/07/2018]
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Harmonized classification vs. self-classification

A harmonised classification is a classification for a substance that has been agreed by independent
experts at European level, and then made mandatory by law. The list of harmonised classifications
can be found in Annex VI of the CLP Regulation. No harmonised classifications are currently available
for Retinol. Therefore, individual manufacturers and suppliers need to decide on the classification,
hence the term self-classification. In some cases, the decision on the classification is taken at the
community level to ensure adequate risk management.'’°

As can be seen from the table below, most manufacturers and suppliers have classified retinol as Repr.
1B/Eye Irrit. 2/Skin Sens. 1/Acute Tox. 4 and retinyl palmitate as Repr. 1B/ Skin Irrit. 2.

Table X6-2: Number of notifiers from C&L Inventory by hazardous property; Retinol and Retinyl

palmitate

Number of notifiers —
Retinyl palmitate

Number of
notifiers - Retinol

Hazard Hazard
Category Statement

Hazardous Property*

Acute Toxicity - Oral Acute Tox. 4 H302 152 Not applicable
skin  Corrosion /| gin irrit. 2 H315 3 139
Irritation
Skin Sensitisation Skin Sens. 1 H317 152 Not applicable
Serious Eye Damage / ) .
Eye Irritation Eye Irrit. 2 H319 153 Not applicable
Repr. 1B H360 170 267
Reproductive Toxicity Repr. 1A H360 39 46
Repr. 2 H361 1 78
Effects on or via .
Lactation Lact. H362 Not applicable 1
Specific target organ . .
TOTRE 1 H372 (L Not | | 7
toxicity - Repeated STO 372 (Liver) ot applicable 3
Source: The C&L Inventory®’?
*this table only presents hazardous properties relating to human health

Lack of data on hazardous properties of chemicals makes it difficult for companies to meet their
obligations to self-classify the chemicals they import or produce. As regards Retinol, this issue has
been observed for the following hazardous properties:

170 EY OSHA, 20118, “CLP — Classification, Labelling and Packaging of substances and mixtures “, available at:
https://osha.europa.eu/en/themes/dangerous-substances/clp-classification-labelling-and-packaging-of-
substances-and-mixtures

171 summary of Classification and Labelling for Retinyl palmitate: https://echa.europa.eu/information-on-
chemicals/cl-inventory-database/-/discli/details/86754 and Summary of Classification and Labelling for
Retinol: https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/119925
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Table X6-3: Examples of lack of data on hazardous properties of Vitamin A
Number of Number of notifiers
notifiers experiencing this
experiencing this issue - Retinyl
issue - Retinol (% | palmitate (% of all
of all notifiers) notifiers)

Reason for no
Classification

Hazardous Property*

Acute Toxicity - Oral data lacking 84 (39%) 264 (59%)
Acute Toxicity - Dermal data lacking 212 (99.5%) 387 (86%)
Acute Toxicity - Inhalation data lacking 212 (99.5%) 387 (86%)
Skin Corrosion / Irritation data lacking 141 (66%) 178 (40%)
Serious Eye Damage / Eye Irritation data lacking 59 (28%) 279 (62%)
Respiratory Sensitisation data lacking 212 (99.5%) 388 (86%)
Skin Sensitisation data lacking 42 (20%) 246 (55%)
Aspiration Hazard data lacking 144 (68%) 275 (61%)
Germ Cell Mutagenicity data lacking 144 (68%) 248 (55%)
Carcinogenicity data lacking 212 (99.5%) 297 (66%)
Reproductive Toxicity data lacking 2(1%) 23 (5%)
Effects on or via Lactation data lacking 212 (99.5%) 393 (87%)
Specific target organ toxicity - Single data lacking 144 (68%) 283 (63%)
Specific target organ toxicity - Repeated data lacking 144 (68%) 273 (61%)
Source: The C&L Inventory!’?

*this table only presents hazardous properties relating to human health

Due to lack of data, 25 manufacturers and suppliers have failed to classify retinol and retinyl palmitate
as Reprtotoxic 1A/1B/2. It is unknown whether these manufacturers/suppliers are using Vitamin A in
small or large quantities.

In order to address the issue of lack of data, some MS publish advisory lists for self-classification of
dangerous substances. For example, the Danish Environmental Protection Agency (DK-EPA) publishes
two lists for self-classification of chemical substances — with advisory classifications for more than
30,000 substances. The advisory classifications are based on predictions of dangerous properties of
chemicals from computer models - the so-called (Q) SARs. 1”3

Decisions on classification can also be taken at community (sectoral) level. For instance, the EU
Association of Specialty Feed Ingredients and their Mixtures (FEFANA) classifies retinol as Repr. Cat
1B, Eye Irr. Cat 2, Skin Sens. Cat. 1 and retinyl palmitate as Repr. Cat 1B. 174

172 summary of Classification and Labelling for Retinyl palmitate: https://echa.europa.eu/information-on-
chemicals/cl-inventory-database/-/discli/details/86754 and Summary of Classification and Labelling for
Retinol: https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/119925

173 Danish EPA, 2018, “The Advisory List for Self-classification of Dangerous Substances”, available at:
https://eng.mst.dk/chemicals/chemicals-in-products/assessment-of-chemicals/the-advisory-list-for-
selfclassification/

174 FEFANA, 2016, “FEFANA HARMONISED CLP-GHS FOR FEED ADDITIVES”, available at: http://fefana.org/wp-
content/uploads/2017/09/clp-ghs harmonised listing fefana REVISED-2016 06 30.pdf
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X6.1.3 Scope of Pregnant Workers Directive and Young Persons at Work
Directive

Pregnant Workers Directive (92/85/EC):

The objective of this Directive is to protect the health and safety of women in the workplace when
pregnant or after they have recently given birth and women who are breastfeeding. Pregnant and
breastfeeding workers may under no circumstances be obliged to perform duties for which the
assessment has revealed a risk of exposure to agents, which would jeopardize their safety or health.”®

The Directive concerns substances and mixtures which meet the criteria for classification under
Regulation (EC) No 1272/2008 of the European Parliament and of the Council in one or more of the
following hazard classes and hazard categories:

— germ cell mutagenicity, category 1A, 1B or 2 (H340, H341);

— carcinogenicity, category 1A, 1B or 2 (H350, H350i, H351);

— reproductive toxicity, category 1A, 1B or 2 or the additional category for effects on or via
lactation (H360, H360D, H360FD, H360Fd, H360Df, H361, H361d, H361fd, H362);

— specific target organ toxicity after single exposure, category 1 or 2 (H370, H371).

As already mentioned above, the issue with Vitamin A is that it is self-classified by individual
manufacturers and suppliers. The majority of manufacturers and suppliers, according to the C&L
Inventory, have classified Vitamin A as Reprotoxic 1A/1B/2 and/or Lact. H362. However, there is a
small number of notifiers who have failed to classify Vitamin A as having reproductive effects or effects
via lactation due to lack of data (more specifically, 2 notifiers in case of retinol and 23 notifiers in case
of retinyl palmitate!’®). The provisions of the PWD would therefore apply to the majority of
manufacturers/suppliers of retinol, however not to all manufacturers/suppliers.

It is important to note, that the Pregnant Workers Directive (92/85/EC) is inconsistent in terms of
prevention. Measures to avoid exposure do not have to be taken until the worker informs her
employer that she is pregnant, which occurs around the 10th week of pregnancy. However, exposure
to retinol (as well as other reprotoxins) during the early weeks of gestation can result in miscarriage
or a higher risk of congenital defects. The Options of changing job or possibly taking leave from work,
as recommended in the Directive, therefore come too late to prevent these risks. "’

Young Persons at Work Directive (94/33/EEC):

This Directivel’® applies to any person under 18 years of age having an employment contract or an
employment relationship defined by the law in force in a Member State and/or governed by the law
in force in a Member State.

The Directive states that Member States shall prohibit the employment of young people for work
involving harmful exposure to agents which are toxic, carcinogenic, cause heritable genetic damage,
or harm to the unborn child or which in any other way chronically affect human health.

175 Directive 92/85/EEC - pregnant workers, available at : https://osha.europa.eu/en/legislation/directives/10

176 This equals to 1% and 5% of total number of notifiers for retinol and retinyl palmitate, respectively.

177 For instance, in the US a waiver needs to be signed, prior to Vitamin A prescription, that one understands
the risk of getting pregnant and is on birth control.

178 Directive 94/33/EC of 22 June 1994 on the protection of young people at work, available at: https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:01994L.0033-20140325
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Substances and mixtures which meet the above-mentioned criteria have the following hazard
statements:

e acute toxicity, category 1, 2 or 3 (H300, H310, H330, H301, H311, H331);

e skin corrosion, category 1A, 1B or 1C (H314);

e flammable gas, category 1 or 2 (H220, H221);

e flammable aerosols, category 1 (H222);

e flammable liquid, category 1 or 2 (H224, H225);

o explosives, categories ‘Unstable explosive’, or explosives of Divisions 1.1, 1.2, 1.3, 1.4, 1.5
(H200, H201, H202, H203, H204, H205);

e self-reactive substances and mixtures, type A, B, C or D (H240, H241, H242);

e organic peroxides, type A or B (H240, H241);

e specific target organ toxicity after single exposure, category 1 or 2 (H370, H371);

e specific target organ toxicity after repeated exposure, category 1 or 2 (H372, H373);

e respiratory sensitisation, category 1, subcategory 1A or 1B (H334);

e skin sensitisation, category 1, subcategory 1A or 1B (H317);

e carcinogenicity, category 1A, 1B or 2 (H350, H350i, H351);

e germ cell mutagenicity, category 1A, 1B or 2 (H340, H341);

e reproductive toxicity, category 1A or 1B (H360, H360F, H360FD, H360Fd, H360D, H360Df).

The majority manufacturers and suppliers, according to the C&L Inventory, have classified Vitamin A
as Reprotoxic 1A/1B and/or Skin Sens. 1 (H317), which would place it within the scope of the YWPD.
Due to lack of data, some manufacturers/suppliers (more specifically 3 in case of retinol and 55 in case
of retinyl palmitate!’®) have failed to classify Vitamin A as Reprotoxic 1A/1B and/or Skin Sens. 1 (H317).
Therefore, the provisions of YPWD do not currently apply to these manufacturers/suppliers.

If all companies had to comply with requirements of the YPWD (for example as a result of
harmonization of retinol’s hazard classifications across all sectors and MSs), it would cause only
minimal impacts. Based on responses to consultation, the majority of companies operating in the
pharmaceutical and chemical industry do not employ young people under 18. Moreover, based on
available data, workers in the EU are occupationally exposed to low concentrations of retinol, which
are below the threshold for reprotoxic effects.

X6.1.4 Costs of retinol receiving additional CLH R 1A/1B/2/H362

Costs to be incurred by the companies as a result of retinol receiving an additional hazard classification
for reprotoxic effects are likely to be minimal. The majority of companies manufacturing or importing
retinol already classify it as R1A or R1B or R2 and/or H362. Therefore, these companies should already
comply with the provision set by the PWD and YPWD.

Additional costs can include those of an update to the risk assessment. Given the very low exposure
levels, it seems unlikely that the risk would not be “slight risk” and therefore there would be no
changes required to the RMMs.

X6.1.5 Benefits of retinol receiving additional CLH R 1A/1B/2/H362

Workers in the EU are currently exposed to very low concentrations of retinol. The numbers of
workers exposed and exposure concentrations are likely to decrease in the future. There are currently

179 This equals to 1% and 12% of total number of notifiers for retinol and retinyl palmitate, respectively.
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no cases of reprotoxic ill-health due to retinol at any realistic exposure level. Therefore, there is no
benefit that can be costed.

In addition, the PWD is inconsistent in terms of prevention. The provisions of the Directive would be
applied too late to prevent the risks resulting from occupational exposure to retinol (i.e. after the
worker informs the employer about the pregnancy).

X6.2 Retinol impact assessment

This section will look at the impact of 5 of the Policy Options, 2, 3 and 3+, 4 and 5 as summarised
below. The impact of each Option is considerably affected by the fact that seven Member States
(Austria, Belgium, Czech Republic, Finland, France, Germany and Sweden) have already incorporated
reprotoxins into their legislation covering carcinogens and mutagens.

X6.2.1 Summary of the Policy Options and case studies

Table X6-4: Retinol — summary of the Policy Options and case studies

Policy Option Case study
CS2: A chemical under the CAD receives CLH R
1A/1B/2/H362

0O1: Baseline (no changes to EU OSH legislation)

02: R 1A/1B in CMD (no derogations)

03: R 1A/1B in CMD (with derogations to do
absolutely nothing if there is a threshold)

03+: R 1A/1B in CMD (with derogations to minimise
to below threshold if there is a threshold) (Joint
Declaration)

0O4: Merge CAD & CMD into a single directive but no
modernisation

0O5: Merge CAD & CMD and modernise

X6.3 Benefits

X6.3.1 Reduction in ill health

Workers in the EU are occupationally exposed to low concentrations of retinol, below the threshold
for reprotoxic effects. There are currently no cases of reprotoxicill-health due to retinol at any realistic
exposure level. Therefore, there is no benefit that can be costed.

X6.3.2 Benefits to employers

No changes to productivity are anticipated for any Option. Minimal benefits resulting from
administrative simplification are expected under Option 5. Under Option 5, the terminology would
be modernised and putin line with that of REACH. Aligning terms with REACH could result in providing
for more consistency of interpretation across MS, therefore benefiting companies with
plants/operations in more than one MS.
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X6.4 Costs

X6.4.1 Introduction

Under Options 2-5, companies may face both initial investment costs and ongoing annual operating
costs for the following aspects of the requirements of the CMD:

e Complying with requirements for substitution;

e Complying with requirements for closed systems;
e Complying with minimisation requirements;

e >40 Year Record keeping; and

e Monitoring.

All enterprises in Member States that have already extended their CM legislation to cover reprotoxins
are assumed to not be affected by any of the Options. The Member States that have already extended
their CM legislation to cover reprotoxins are: Austria, Belgium, Czech Republic, Finland, France,
Germany and Sweden. Based on available data, companies in Member States that have not extended
are assumed to be operating at low exposure levels, which are below the threshold for reprotoxic
effects.

Estimates of the number of enterprises manufacturing or using retinol by sector and size are presented
below. Enterprises operating in MS which have already extended their CM legislation to cover
reprotoxins are excluded (they account for approximately 10% of the agricultural sector and 38% of
the manufacturing sectors).
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Table X6-5: Number of companies manufacturing/using retinol

Percent
Total number of companies in the sector age of Companies manufacturing/using Retinol
compani
Sector Uses/acthl es using
ties the
substan
ce
. Additive in
Al.4: ‘ L 80% 4,464,0 3,852,000 475,2 136,8
Agriculture: | animal 00 00 00
. 5,580,0 594,0 171,0
Animal feed 00 4,815,000 00 00 55800 594,0 | 171,0
roduction : 9 e ’ ’
E H: 100% 00 4,815,000 0 00
Added for
specific
nutritional
purposes o 7,81 1,67
to foods L: 6% 9,821 2 4 372 89
Manufactur | -~ PP 163,68 | 130,2 | 27,9
ts 6,200 1,488
e of food 0 00 00
Added as a
products o
nutritional
dditive t
aceitive to 156 | 3,34
various H:12% 19,642 24 3 744 179
types of
animal
feeds
. €20.1: L: 5% 279 161 | 62 31 11
C20:
Manufactu
Manufactur re of 124
e of retinol and 5,580 3,224 ’O 620 223
. 0,
chemicals ! H: 7% 391 226 87 43 16
R retinyl
(in :
particular palmitate
basic €20.4: L: 2% 119 88 20 9 2
. Manufactu
chemicals
and re of 5,952 4,402 992 434 105 o
) cosmetic H: 5% 298 220 50 22 5
cosmetics)
products
Veterinary
medicinal
products
and other
medicinal
C21: products L: 0.5% 14 7 3 3 2
Manufactur | for the
e of treatment |5 52 | 1,389 | 595 | s08 | 335
pharmaceu | of Vitamin
tical A
products deficiency
Retinoid
medicines
(for severe H: 2% 57 28 12 10 7
acne
treatment)
TOTAL without agriculture: Low | 16,660 1:(')8 i’: 670 164
25,7 5,6
TOTAL without agriculture: High | 33,230 8(') 0'0 1,320 336
Source: Eurostat, Consultation
Numbers of companies manufacturing/using Retinol are estimates and were identified through literature review and consultation for
this study.
*Very small and small farms are defined by a utilised agricultural area <20 hectares; medium farms are defined by a utilised area of >=20
and <100 hectares; large farms are defined by a utilised agricultural area >= 100
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X6.4.2 One-off and operating costs and conduct of business
Costs for companies — direct compliance and administrative costs

Option 2: Costs will be incurred as a result of complying with requirements for substitution, closed
systems, minimisation and record keeping. There are currently no OELs in place for retinol, therefore
companies won't have to comply with the monitoring requirement.

Enterprises which are already operating at low exposure levels beneath the threshold are likely to
consider substitution, closed systems and minimisation. However, the implementation of these
requirements is likely to be considered not technically possible. The process of consideration will have
to be documented for each requirement at an estimated annualised cost of €1,000 per enterprise per
year. The total annualized costs for all enterprises that will have to consider substitutions, closed
systems and minimisation are €50million — €100million.

Additionally, all enterprises will need to set up record keeping for 40 years at an annualised cost of
€1,000 per enterprise, which equals to €16.6million-€33.2million.

Option 3: Nothing will change, unless the EU scientific committee confirms that retinol does not have
a threshold for reprotoxic effects.

Option 3+: In addition to costs under Option 2, all enterprises (i.e. enterprises in MS with no OEL) will
have to set up monitoring at an annualised cost of €2,000. This gives an additional cost for all

enterprises of €33million-€66.5million.

Options 4&5: Direct compliance and administrative costs will be the same as under Option 2.

X6.4.3 Comparison of direct costs for companies by Option

Table X6-6: Retinol — comparison of total annualised costs for companies under each Option

Substitution,

Option closed systems Record keeping Monitoring

and minimisation
Option 2 €50m-€100m €16.6m-€33.2m 0 €66.6m-€133.2m
Option 3 0 0 0 0
Option 3+ €50m-€100m €16.6m-€33.2m €33m-€66.5m €99.6m-€199.7m
Option 4 €50m-€100m €16.6m-€33.2m 0 €66.6m-€133.2m
Option 5 €50m-€100m €16.6m-€33.2m 0 €66.6m-€133.2m
Sources: RPA analysis

Costs for companies — indirect costs

Option 3: Nothing will change, unless the EU scientific committee confirms that retinol does not have
athreshold for reprotoxic effects. Therefore, this Option will have no indirect effects upon companies.

Options 2, 3+, 4 and 5: No direct costs have been highlighted during consultation or identified as likely
to result from including lead within the CMD.

Costs for public authorities

Options 2, 3, 3+, 4 and 5: Inclusion of retinol within the CMD could result in additional costs for public
authorities should they need to inspect evidence to check compliance with the hierarchy of risk
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management measures (substitution, use of closed systems and minimisation of exposure). There
may also be the need to inspect risk assessments, but given the existing requirement for these under
the CAD, there is not expected to be a significant additional cost burden beyond that already incurred.
Public authorities may also be involved in ensuring compliance with the CMD requirement to keep
records for 40 years.

X6.4.4 Trade and investment flows
Option 3: No effects upon companies as nothing changes.

Options 2, 3+, 4&5: exports and imports out of and into the EU are not expected to be changed
significantly unless the OELs are set much lower than the threshold.

X6.4.5 Employment
Impacts on employment - companies leaving the EU, and going out of business
Option 3: No effects upon employment and companies will be observed.

Options 2, 3+, 4&5: no significant impacts are expected unless the OELs are set much lower than the
threshold.

X6.4.6 Working conditions

None of the Options are considered likely to affect wages or employment
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Annex 7 BLV Annex

X7.1 Cost of sample analysis

Table X7-1: Costs of analysis of samples (per sample) of selected chemical agents with BLVs

. Analytical Costs
Chemical agent method(s) Low Average
CPG-FID €8.10 €24.12 €39.60
Acetone (blood) CPG-HS-FID €32.40 €37.51 €45
CPG-HS-SM €32.40 €84.80 €162
CPG-FID €13.50 €22.95 €32.40
Acetone (urine) CPG-HS-FID €10.83 €25.80 €60
CPG-HS-SM €32.40 €97.20 €162
Aniline (urine) CPG-NPD €42.78
CPG-SM/SM €81
Aniline {methaemoglobin in SPEC—l.JV—Vis—IR €6.75 €8.83 €13.20
blood) CO-oximetry €6.75 €8.43 €10.80
Colorimetry €9.45 €10.13 €10.80
SAA-ET €18.90 €45.63 €100
CL-ICP-SM €17.59
Arsenic (urine) ICP-SM €17 €39.51 €110
SAA-hydride €36.88
generation
Benzene (S-
phenylmercapturic acid in CL-SM/SM €12 €32.84 €43.26
urine)
Benzene (T,t-muconic acid in | HPLC-DAD €12 €24.58 €35
urine) HPLC-UV €26 €32.04 €40
CPG-HS-SM €17.55 €54.39 €100
Benzene (blood) CPG-HS-Tra-SM €17.55
CPG-HS-FID €20.25 €40.13 €60
HPLC-UV €27 €30.06 €33.18
CPG-HS-SM €60
Benzene (phenol in urine) HLPC-lonic €40
CPG-FID €13.50
HPLC-FLUO €30
Beryllium and beryllium ICP-SM €32.40 €35.10 €40.50
compounds ICP-OES €32.40
Cadmium and its compounds | ICP-SM €17 €38.44 €100
(blood) SAA-ET €24.30 €27.15 €30
Cadmium and its compounds ICP-SM €1 €37.89 €1lo
(urine) ICP-OES €32.40
SAA-ET €24.30 €28.77 €32
Efirr::;” disulphide (TTCAIN | o) Yy €20.25 €29.40 €38.54
Carbon monoxide (blood) SPEC-UV-Vis-IR €9.45 €9.45 €9.45
Carbon monoxide (carboxy CO—oximet'ry €8 €71 €10.85
haemoglobin in blood) SPEC-UV-Vis-IR €9.45 €9.83 €11.55
Colorimetry €9.45 €9.45 €9.45
Chlorobenzene HPLC-UV €50.13
Chromium and its ICP-SM €17.59 €35.94 €60
compounds (blood/urine) SAA-ET €24.30 €29.58 €33
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Table X7-1: Costs of analysis of samples (per sample) of selected chemical agents with BLVs

. Analytical Costs
Shsmeaigesnt method(s) Low Average
Dichloromethane CO-oximetry €8 €9.71 €10.85
(carboxyhaemoglobin in SPEC UV-Vis-IR €9.45 €9.80 €11.55
blood) Colorimetry €9.45 €9.45 €9.45
CPG-HS-Trap-SM €41.15
. . CPG-ECD €20.25
Dichloromethane (in blood) | o ¢ o €32.40 £€79.85 €162
CPG-HS-FID €32.40 €46.20 €60
CPG-FID/PID €26
Dichloromethane (in urine) CPG-HS-SM €32.40 €86.47 €162
CPG-HS-FID €32.40
CPG-HS-Trap-SM €41.15
. . HPLC-DAD €12 €19 €26
:Er;cr:ly;::z?zene (mandelic acid CPG-FID €13.50
HPLC-UV €28.35 €44.33 €80
Ethylbenzene HPLC-DAD €12 €19 €26
(phenylglyoxylic acid in CPG-FID €13.50
urine) HPLC-UV €28.35 €34.41 €43
CPG-HS-Trap-SM €41.15
Ethylbenzene (blood) CPG-HS-FID €60
CPG-HS-SM €32.40
CPD-ECD €154.50
Hexachlorobenzene (blood) CPG-SM €81
CPG-SM/SM €50
Hexachlorobenzene (urine) CL-SM/SM €32.40
Lead and inorganic HPLC—FLUQ €27.44 €30.67 €33.89
compounds SPEC-UV-Vis-IR €10 €17.55 €32
Colorimetry €19.83 €15.42 €20
CPG-HS-SM €150
. CPG-SM/SM €50
Lindane (blood) CPG-ECD €154.50
CPG-SM €81
MOCA HPLC-UV €40.86
Mercury and compounds ICP-SM €17 €36.04 €80
(blood) SAA-ET €44
SAA-CV €35.76 €37.88 €40
Mercury and compounds ICP-SM €17 €42.86 €8l
(urine) SAA-ET €25 €44 €44
SAA-CV €36.88 €34.50 €40
. . CPG-NPD €42.78
N,N-dimethly formamide CPG-SM €13.50
rhexane {total 2,5 CPG-FID €13.50 €34.25 €55
hexanedione in urine)
n—hexane (2-hexanol in CPG-HS-FID €13.50
urine)
n-hexane (urine) CPG-HS-SM €32.40 €91.10 €162
CPG-HS-FID €37.80
n-hexane (blood) CPG-HS-SM €32.40 €91.10 €162
N,N-dimethylformamide CPG-NPD €42.78
(urine) CPG-SM €13.50
Nickel and its compounds ICP-SM €17 €29.91 €40.50
(blood) SAA-ET €24.30 €28.90 €32.40
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Table X7-1: Costs of analysis of samples (per sample) of selected chemical agents with BLVs

. Analytical Costs
Shsmeaigesnt method(s) Low Average
Nickel and its compounds ICcP-SM €17 €28.82 €40.50
(urine) ICP-OES €27
SAA-ET €24.30 €32.30 €32.40
Nitrobenzene SPEC—'UV—Vis—IR €6.75 €8.83 €13.20
(methaemoglobin in blood) Colorimetry €9.45 €10.13 €10.80
CO-Oximetry €6.75 €8.43 €10.80
Nitrobenzene (p-nitrophenol | CL-SM/SM €108
in urine) HPLC-UV €50.13
Parathion
(aac::ylc()holinesterase ENZ ) €18.50 €l €7
erythrocyte in blood) SPCUv-Vis-IR €27
Parathion (p-nitrophenol in HPLC-UV €50.13
urine) CL-SM/SM €108
HPLC-FLUO €30
Phenol (urine) HPLC-'UV. €27 €30.06 €33.18
HPLC-ionic €40
CPG-FID €14
Styrene (mandelic acid in HPLC-DAD €12 €19 €26
urine) HPLC-UV €28.35 €43.24 €80
CPG-FID €13.50
Styrene (phenylglyoxylic acid HPLC-DAD €12 €19 €26
in urine) HPLC-UV €28.35 €35.09 €43
CPG-FID €13.50
CPG-HS-Trap-SM €41.50
Styrene (blood) CPG-HS-FID €60
CPG-HS-FID €37.80 €48.90 €60
CPG-HS-ECD €20.25
Tetrachloroethene (blood) CPG-HS-Trap-SM €41.15
CPG-HS-SM €32.40 €44.13 €60
CPG-HS-SM €32.40 €44.27 €55
Tetrachloroethene SPEC UV-Vis-IR €10 €21.96 €35
(trichloroacetic acid in urine) CPG-ECD €13.50 €36.75 €60
CPG-HS-FID €37.80
CPG-SM/SM €40.50
Toluene (hippuric acid in HPLC-DAD €12 €21.67 €27
urine) HPLC-UV €13.50 €30 €40
CPG-FID €30
CPG-HS-SM €60
Toluene (o-cresol in urine) HPLC-FLUO €50
CPG-SM €53.89
UPLC-UV €17.58
HPLC-UV €32.40
CPG-HS-SM €32.40 €58.10 €100
Toluene (blood) CPG-HS-Trap-SM €41.15
CPGOHS-FID €20.25 €40.13 €60
SPEC-UV-Vis-IR €10 €21.96 €35
Trichloroethene CPG-HS-SM €32.40 €44.27 €55
(trichloroacetic acid in urine) CPG-ECD €13.50 €36.75 €60
CPG-Sm/SM
CPG-HS-FID
Trichloroethene CPG-HS-Trap-SM €41.15
(trichloroethanol in blood) SPEC-UV-Vis-IR €13.50
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Table X7-1: Costs of analysis of samples (per sample) of selected chemical agents with BLVs

el e Analytical Costs
method(s) Low Average
CPG-HS-FID €32.40
CPG-HS-SM €32.40
CPG-HS-Trap-SM €41.15
Trichloroethene CPG-HS-FID €32.40 €46.20 €60
(trichloroethylene in blood) CPG-HS-SM €32.40 €46.20 €60
CPG-HS-ECD €20.25
Xylene (methylhippuric acid HPLC-DAD €12 €21.67 €27
in urine) HPLC-UV €13.50 €29.58 €37
CPG-HS-Trap-SM €41.45
Xylene (blood) CPG-HS-SM €32.40 €46.20 €60
CPG-HS-FID €20.25 €40.13 €60
Notes: For the full list of analytical methods and explanation of the acronyms please see INRS (2015): Liste
des abréviations, available at: http://www.inrs.fr/dms/biotox/DocumentCompagnon/DocCompagnhon 6-
1/ListeDesAbreviations.pdf on 22 September 2016

X7.2 Assumptions used in modelling of costs of biomonitoring and
air monitoring

In relation to staff costs, high and low estimates'®® were developed to reflect these differences, and
variation by a factor of 2 was assumed.

For the cost comparison, analysis of TCE in urine is assumed to be performed by an external company.
Analysis of urine rather than blood samples is used, since the conversion to TCE concentrations in air
is based on this parameter.

Table X7-2: Assumptions for estimating biomonitoring costs

Item Assumption

Costs for 1 workday (company EHS staff) €150 - 300!

Costs for 1 workday (external contractors) €400 - 80082

No. of samples 10/year

Work effort — preparation of monitoring plan 4 staff members x 2 meetings x 1 hour each = 1
workday

Work effort - sampling 2 hours (1/4 workday) total for 10 samples

Packaging and shipping samples to laboratory €50 lump sum

Cost of analysis €38 - €758

Conversion of TCA into TCE concentration and | 1 workday

evaluation/interpretation

The overall estimate for biomonitoring is presented in the following table.

180 These may be envisaged to represent e.g. Scandinavian Member States on the one hand and Eastern
European Member States on the other hand.

181 Based on monthly salaries ranging from €3,000 to €6,000 and 20 workdays per month, lab technicians at
60%

182 Based on experience from working with laboratories performing occupational monitoring.

183 Rounded values, based on high figure of a source in Germany and low figure of 60% of this
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Table X7-3: Estimates for TCE monitoring at the workplace: biomonitoring

Parameter

‘ Costs [€]

Source/Assumption

Preparation 150 - 300 1 workday company EHS staff
Sampling 38-75 1/4 workday company EHS staff
Shipment 50 Estimate

Analysis:  TCA in  urine, analytical | 373-621 IPASUM?** for high estimate; low estimate
determination, 10 samples assumed to be 60%

Evaluation and interpretation 150-300 1 workday company EHS staff

Total estimated costs 761 - 1,346

These estimates for biomonitoring are then compared with similar estimates for air monitoring under

two scenarios:

e Scenario 1: sampling and analysis within the company itself
e Scenario 2: sampling and analysis by an external contractor

Assumptions made for developing costs from air monitoring are presented in the table below.

Table X7-4: Assumptions for estimating air monitoring costs

Item

Assumption

Costs for 1 workday (company EHS staff) €150 - 300
Costs for 1 workday (lab technicians) €90 - €180
Costs for 1 workday (external contractors) €400 - 800
No. of samples 10/year

Work effort — preparation of monitoring plan

4 staff members x 2 meetings x 1 hour each =1
workday

Work effort - sampling

Scenario 1: 1 workday (EHS staff)
Scenario 2: 1 workday (External staff)1®

Work effort - analysis

Scenario 1: 1/4 workday lab technician

Consumables — per sample

Scenario 1: €10

Cost of analysis — per sample

Scenario 2: €45 - £7586

Evaluation and interpretation

1 workday

The overall estimate for air monitoring is presented in the following table.

Table X7-5: Estimates for TCE monitoring at the workplace: air monitoring

Costs (€
Parameter ostsl(e)

Source/Assumption

Scenario 1 Scenario 2

Preparation 150-300 150-300 1 workday company EHS staff

Sampling 150-300 400-800 1 workday company EHS staff/external contractor

Analysis: TCE in air, 23-45 (labour) 450-750 Scenario 1: 1/4 workday lab technician + material

10 samples 100 Scenario 2: Quote® for high estimate; low
(consumables) estimate assumed to be 60%

Evaluation and 150-300 150-300 1 workday company EHS staff

interpretation

184 |nstitut und Poliklinik fir Arbeits-, Sozial- und Umweltmedizin der Universitit Erlangen-Nirnberg, Price list,
http://www.arbeitsmedizin.uni-erlangen.de/biomonitoring/Preisliste.pdf, accessed 26 October 2016.

185 Assumed no additional travel costs for external staff

186 €75 represents quote from German accredited laboratory. Low estimate is 60% of this. Estimate for

Scenario includes any equipment required

187 Price obtained from a German laboratory accredited for workplace monitoring, 26 October 2016.
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Table X7-5: Estimates for TCE monitoring at the workplace: air monitoring

Parameter

Costs (€)
Scenario 1 Scenario 2

Source/Assumption

Total estimated

costs

573-1,045 1,150-2,150

It is noted that the above costs for air monitoring are for basic air monitoring only and do not account
for additional costs that might be associated with accounting for personal protective equipment (PPE)
and which would require the worker to wear a second sampling device. In the event that this type of
monitoring is required, the costs would be substantially higher, since more air monitoring samples are
required and the workload is also higher.

X7.3 Consent to testing and data handling

It is noted that the information provided below come from a combination of consultation responses
and literature review in the identified source study.

Table X7-6: Consent from workers to biomonitoring and sharing of data

Member
State

Workers’ consent to testing

Workers consent to sharing of data

Austria The employee does not have to give consent | Consent is required before the individual test
before a sample is given. results are shared with the employer.

Bulgaria Mandatory initial and periodic examinations | The test results become part of the medical
and biomarkers are binding under the | records of the worker and the employer is
national legislation and do not involve and | familiar with them.
allow agreement or disagreement of the
worker.

Croatia The Law and Ordinance does not prescribe
that the consent has to be given by the
employee for testing. The employer’s
practice, by the words of occupational safety
and health experts, is such that they consider
taking samples as their duty, according to the
Law and Ordinance, and that they do not ask
for consent from the workers but rather
consider this as their duty to give a requested
sample.

Denmark An employee has to give consent before each | The employee does not have to give consent
sample is given, i.e. every time a sample is | before individual test results are shared with
taken. the employer.

The employee can ask the employer for
details of the results of the blood test. On
request employees have the right to be
informed about the result of their own blood
samples. Results can only be shared, other
than with the safety organisation, if the
employee gives their consent.

Estonia The occupational health specialistinforms the

employer about the results, that lead content
in employee blood exceeds limits and that the
employer needs to take action. However, the
exact results of the analysis are not shared
with employer
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Table X7-6: Consent from workers to biomonitoring and sharing of data

Member
State
Finland

Workers’ consent to testing

Consent is required from employees
before a sample is taken

Workers consent to sharing of data

Consent is required from employees before
the individual test results are shared with the
employer. It is assumed that consent, once
given, is valid until it is withdrawn.

Germany

Employees have to give their consent before
each sample is taken. The methods used for
testing must be diagnostically specific and
sensitive enough for the purpose and
acceptable to the employee.

Employees have to give consent before the
test results are shared with their employer

Greece

Employees have the obligation to cooperate
with the occupational doctor and the safety
technician

Hungary

A worker does not have to give consent
before a sample is taken. Workers cannot
refuse to give consent.

A worker does not have to give consent
before the results are shared with their
employer.

Ireland

Employees must give informed consent (i.e.
the sampling procedure must be explained
and acceptable) when biological samples are
taken.

Italy

The Italian legislation does not mention that
the employee has to give consent before a
sample is given

The Italian legislation does not mention that
the employee has to give consent before
individual test results are shared with the
employer. However, the process is subject to
the physician—patient confidentiality
principle and to the data protection
framework

Latvia

A worker does not have to give consent
before a sample is taken

A worker does not have to give consent
before the results are shared with their
employer

Lithuania

At the employee’s request, the employer
must grant access to data of an existing
medical examination and a study of chemical
agents in the workplace.

Romania

Workers are obliged to undergo a health
examination

Health records are subject to the right to
confidentiality of information and privacy of
the patient and are kept by the health care
professional

Slovakia

Employees have to give their consent before
each sample is taken

Employees have to give consent before the
test results are shared with their employer

Spain

The employee has to give consent before a
sample is given

The employee has to give consent before
individual test results are shared with the
employer

Sweden

In the provisions there is no indication if
employees have to give consent before a
sample is given

UK

Employees are legally obliged to provide
blood or urine samples. Informed consent
from the employee is needed for samples to
be taken.

Consent from the employee must be sought
before the results of the biological monitoring
are shared with the employer. In instances
where the blood-lead concentrations have
reached or exceeded the binding BLV, the
employer should be informed immediately;
however, it is not clear whether in this
instance consent has to be sought
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Table X7-6: Consent from workers to biomonitoring and sharing of data

Member Workers’ consent to testing Workers consent to sharing of data

State

Source: RPA, second study to collect updated information for a limited number of chemical agents with a
view to analyse the health, socio-economic and environmental impacts in connection with possible

amendments of Directive 2004/37/EC on the protection of workers from the risks related to exposure to

carcinogens or mutagens at work, January 2017, Final Report

X7.4 Strengths and weaknesses of biomonitoring

Table X7-7: Feedback from consultation on the strengths and weaknesses of biomonitoring

Negative aspects associated with biomonitoring

Positive aspects associated with biomonitoring
Feedback from Companies

Biological orientation values would be helpful and
could bridge the gap between risk assessment which
reflects the usual work activities and personal
considerations.

Control must deliver no exposure, rather than trying
to evaluate levels of material present in a biological
substrate, difficult to interpret, unclear what it
means to the worker.

Biological Limit Values (BLVs) or Biological Guidance
Values (BGVs) are very useful for exposure
assessment as they take into account the real
exposure of workers to a substance by integrating
all the exposure pathways.

Feedback from Member State authorities

Where appropriate (based on scientific knowledge):
introduction of biological monitoring and biological
limit values next to (B)OELs

Absolute priority must be the monitoring of
substance concentrations in the air and, if
necessary, on surfaces. No investigations on the
body of employees. Physical Investigations lead to
the selection of the "Suitable" and to dismiss the
"Unsuitable"; they can also serve as a "blame the
worker" strategy.

Biological values might be taken into consideration
and be an argument that exposure and hygienic
conditions are compliant

In practice, there is mostly no improvement in
working conditions due to the results of
biomonitoring. Measures to reduce concentrations
in blood or urine are not taken

Gives the opportunity to assess the overall systemic
dose from all routes of exposure (not just inhalation
exposure) and from different work tasks, and to
distinguish differences in individual exposure and
risk (e.g. due to different hygiene habits; individual
differences in toxicokinetics and susceptibility). If
there are suitable biomarkers, they may be a more
accurate risk indicator.

Long-term workers with high concentrations
measured in their urine/blood leave their jobs to be
replaced with new ones who starts with low
concentrations but they increase over time

BLVs or BGVs are useful indicators for both
Authorities and employers to compliment
occupational limit values or in the absence of OELVs.

In extreme cases, where biomonitoring leves are
very high, workers are replaced with someone who
has not been involved with the task and has a low
concentration level. Working conditions and
protective measures do not improve.

Introducing BLVs or BGVs is important for early
diagnosis of diseases when there are no clinical signs
yet

Biological guidance values should not be set under
CMD. These values are not linked to health-based
effects. Exceeding the guidance value per se does
not indicate any hazard and therefore there can't be
any requirements for employers. The whole concept
is quite confusing and setting BGVs might just cause
confusion.
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Table X7-7: Feedback from consultation on the strengths and weaknesses of biomonitoring

Positive aspects associated with biomonitoring
Biomonitoring can also detect dermal load. For
different substances, no air limit can be derived.

Negative aspects associated with biomonitoring
Due to the individual enzyme, not every substance
has an identical effect in all humans.

The introduction of BLV values as legally binding in
Member State X is currently not possible due to the
lack of laboratories performing biological material
analysis.

Feedback from OSH Experts

It is a valuable tool to assess the whole exposure to
toxic agent, including all routes (inhalation, skin
absorption, ingestion).

Agreement of the employee is often presumed
rather than expressly given

Biomonitoring for lead has been widely accepted
and is legally enforced

Improvements in working conditions rarely happens
as a consequence of biomonitoring results

If biomonitoring elicits concentrations in urine or
blood which are too high, the time intervals
between biomonitoring are shortened

Feedback from Industry associations

When other routes of exposure (except inhalation)
are considered/of relevance to address risks, the use
of biological monitoring is an option for showing
compliance with all risk management measures
stated e.g. in the CMD. Therefore, the introduction
of Biological Limit values (BLV) or Biological
Guidance Values (BGVs) is a valuable addition.

BLV are subject to a lot of bias and situations
outside the work environment.

Is an option for comprehensive exposure
assessment

If other routes of exposure (with the exception of
Inhalation) are considered to be risk-relevant,
biological monitoring is a way of demonstrating
compliance.

X7.5 BLVs in Member States for CMR substances

Table X7-8: Numbers of BLVs for CMR substances in Member States

Member State BLVs for CMR Substances
Austria 1
Belgium 1
Bulgaria 17
Croatia 48
Cyprus 1
Czech Republic 6
Denmark 1
Estonia 1
Finland 14
France 3
Germany 53
Greece 1
Hungary 21
Ireland 49
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Table X7-8: Numbers of BLVs for CMR substances in Member States

Member State BLVs for CMR Substances
Italy 2
Latvia 10
Lithuania

Luxembourg

Malta

Netherlands

Poland 36
Portugal 1
Romania 52
Slovakia 41
Slovenia 50
Spain 45
Sweden 2
United Kingdom 19

X7.6 BLVs for lead identified in Member States

Table X7-9: Limit values and media for lead in Member States

Member State Limit values and media
70 ug Pb/100 ml in blood (men, women >50 years)

Austria 45 ug Pb/100 ml in blood (women <50 years)
Belgium 70 pg Pb/100 ml in blood
Bulgaria Lead in blood: 400 ug/l (sampling time not fixed)
Bulgaria Lead in blood (women under 45): 300 g/
Croatia Pb 70 ug/100 ml of blood
Croatia Lead in blood: 70 mcg Pb/100 ml blood (sampling time is not critical)

. Lead in urine: 43.68 mmol/mol creatinine (80 mg/g creatinine) (one-time sample or
Croatia . .

urine collected during 24 hours)

Croatia Dehydratase aminovulenic acid in blood: 15 U/LE (sampling time is not critical)
Croatia Protoporphyrin in erythrocytes in blood: 2.67 mmol/LE (1.50 mg/LE)
Cyprus 70 ug/100 ml lead in blood
Czech Republic Lead in blood: 400 ug/I

Delta-aminolevulinic acid in urine: 13 pmol/mmol creatinine or coproporphyrin in

Czech Republic ) . .
P urine (sampling time not critical)

Czech Republic 0.035 pmol/mmol creatinine

Czech Republic 0.4 mg/l plumbaemia

Denmark 20 pg Pb/100 ml blood

Finland 50 pg/dl in blood (binding)

Finland 1.4 umol/I (Blood-lead) (specimen can be collected at any time of day)

France Lead in blood: 400 pg/l (male) and 300 g/l (female)

Germany 4'00 pg/l (women >45 years and men) in whole blood, no restriction on sampling
time

Germany 300 pg/l (women <45 years) in whole blood, no restriction on sampling time

Greece Lead in blood: 70 pg/100 ml

Hungary Lead in blood: 400 pg/I (men and women > 45 years old) (sampling time not critical)
Lead in blood: 300 pg/l (women younger than 45 years old) (sampling time not

Hungary critical)
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Table X7-9: Limit values and media for lead in Member States

Member State

Limit values and media
Zinc protoporphyrin in blood (in case of more than three months of exposure): 120

Hungary umol/mol Hb (men and women older than 45 years) or 100 umol/mol Hb (women
younger than 45 years)

Ireland 70 pg Pb/100 ml blood

Ireland Lead in blood: 70 pg/100 ml (sampling time not critical)

Italy 60 pg/100 ml or 40 pg/100 ml for female workers of childbearing age

Latvia in blood is 40 ug Pb/100 ml

Lithuania 70 pg/10 ml of blood

Luxembourg 70 ug PB/100 m! of bloo<'j, including measure of lead by absorption spectrometry or
a method that gives equivalent results

Malta 70 pg Pb/100 ml blood

Netherlands Lead in blood: 70 pg/dl (male) and 70 pg/d! (female)

Netherlands Value not provided

Poland Lead in blood: 50 pg/dl (males and females)

Portugal Lead n blood: 70 pg/l (males and females)

Romania (obligatory)

Lead in urine: 150 pg/l (at end of shift)

Romania (obligatory)

Lead in blood: 40 pg/100 ml (at end of shift)

Romania (obligatory)

Lead in hair: 3 pg/cm (at end of shift)

Romania (obligatory)

ALA-u in urine: 10 mg/I (at end of shift)

Romania (obligatory)

CP-u in urine: 300 pg/! (at end of shift)

Romania (obligatory)

PEL in blood: 100 pg/100 ml erythrocyte (at end of shift)

400 pg/l lead in  blood, no restriction on sampling time

Slovakia 100 pg/l lead in blood, no restriction on sampling time (women < 45 years old)
15 mg/l aminolevulinic acid in urine, no restriction on sampling time
Slovakia 6 mg/l aminolevulinic acid in urine, no restriction on sampling time (women < 45
years old)
Slovakia 0.30 mg/| coproporphyrin in urine, no restriction on sampling time
. Lead in blood (male): 1.93 umol/I (400 pg/l) Lead in blood (women): 1.45 umol/I
Slovenia L -
(300 pg/l) (sampling time is not critical)
. Lead in urine: 43.68 mmol/mol creatinine (80 mg/g creatinine) (one-time sample or
Slovenia . )
urine collected during 24 hours)
Slovenia Dehydratase aminovulenic acid in blood: 15 U/I E (sampling time is not critical)
Slovenia Protoporphyrin in erythrocytes in blood: 2.67 mmol/LE (1.50 mg/LE)
Spain Pb in blood: 70 pg/dl (sampling time not critical)
Sweden Men and women >50 years old: Pb in blood of < 1.5 umol/I (prior to work)
Sweden Women <50 years old: <0.8 umol/I (prior to work)
UK Lead in blood: 60 pg/dl (males0 and 30 pg/I (females)

Source: RPA, second study to collect updated information for a limited number of chemical agents with a view
to analyse the health, socio-economic and environmental impacts in connection with possible amendments
of Directive 2004/37/EC on the protection of workers from the risks related to exposure to carcinogens or
mutagens at work, January 2017, Final Report
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X7.7 Additional BLVs from the longer list of repro 1A/1B substances
developed earlier in the study (659 substances)

Table X7-10: List of BLVs for reprotoxins in addition to the 27 focal substances
BLV by medium

CAS Member States

Number Name that have a BLV Blood Urine

for this agent Value Units Value Units
630-08-0 Carbon Bulgaria, 3.5% % carboxy
monoxide Croatia, 5% haemoglobin in
Germany, blood
Hungary, 12.5 ml/I carboxy
Ireland, Poland, haemoglobin
Romania,
Slovakia,
Slovenia, Spain,
UK
71-48-7, Cobalt Bulgaria, 1 pg/l 30 pg/l
6147-53-1 Hungary, 15 pg/l
Ireland, 0.03 mg/g creatinine
Romania,
Slovakia, Spain
7439-96-5 Manganese Romania 10 pg/l
7439-97-6 Mercury Bulgaria, 30 pg/mi 140 nmol/l
Croatia, Finland, | 10 ug/l 5 pumol/mol
Germany, 15 ug/l creatinine
Hungary, 100 ug/l 20 umol/mol
Ireland, Latvia, 50 nmol/I creatinine
Poland, 15 ug 25 pg/g creatinine
Romania, haemoglobin/I 30 ug/g creatinine
Slovakia, 35 ug/g creatinine
Slovenia, Spain, 50 ug/g creatinine
UK
67-56-1 Methanol Croatia, 7 mg/g creatinine
Germany, 6 mg/|
Poland, 15 mg/I
Slovakia, 30 mg/I
Slovenia, Spain
127-19-5 N,N- Germany, 30 mg/g creatinine
dimethylaceta Ireland, 100 mmol/mol
mide Romania, Spain, creatinine
UK
98-95-3 Nitrobenzene Croatia, 0.8% Methameoglobi | 5.0 mg/g creatinine
Germany, 1.5% n in blood
Hungary, 5%
Ireland, Poland, | 100 pg/lin
Romania, erythrocyte
Slovakia, fraction
Slovenia, Spain
100-42-5 Styrene Bulgaria, Styrene: Mandelic and
Croatia, Finland, | 20 g/l phenyglyoxlic
Germany, 0.2 mg/| acids:
Hungary, 0.55 mg/I 235 mg/g creatinine
Ireland, Italy, 240 mg/g creatinine
Latvia, Poland, 400
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Table X7-10: List of BLVs for reprotoxins in addition to the 27 focal substances

CAS Member States BLV by medium
Number Name that have a BLV Blood Urine
for this agent Value Units Value Units
Romania, 600 mg/g creatinine
Slovakia, 800 mg/g creatinine
Slovenia, Spain 1000 mg/g creatinine
0.8 mg/g creatinine
1 g/g creatinine
1.2 g/g creatinine
mmol/|
13494-80-9 | Tellurium Romania 20 ug/l
108-88-3 Toluene Bulgaria, 0.02 mg/I (prior to Hippuric acid:
Croatia, Finland, last shift) 1.6 g/g creatinine
France, 0.05 mg/| (end of 2.5 g/g creatinine
Germany, work week) 2 g/l
Hungary, 0.08 mg/| (at end of o-cresol:
Ireland, Latvia, day) 0.5 mg/g creatinine
Poland, 20 ug/l (at start of 1 mg/g creatinine
Romania, week) 0.3 ug/g creatinine
Slovakia, 600 ug/l (end of 1.5 mg/I
Slovenia, work shift) 3 mg/I
1.0 mg/I (end of
work shift)
500 nmol/I
Spain o-cresol in urine:
0,6 mg/g
creatinine
Toluene in urine:
0,08 mg/I
1330-20-7 Xylene Croatia, Finland, Xylene: Methyl hippuric
Germany, 1.5 mg/| acid:
Hungary, 1.5 g/g 1 g/g creatinine
Ireland, Poland, 1.4 g/g creatinine
Romania, 1.5 g/g creatinine
Slovakia, 1500 | mg/g creatinine
Slovenia, Spain, 650 mmol/mol
UK creatinine
5 mmol/|
2000 | mg/l
3 g/l

Source: RPA, Second study to collect updated information for a limited number of chemical agents with a
view to analyse the health, socio-economic and environmental impacts in connection with possible
amendments of Directive 2004/37/EC on the protection of workers from the risks related to exposure to

carcinogens or mutagens at work, January 2017, Final Report

Note: Additonal limit in Spain includes CO in alveolar air (final fraction of exhaled air) - 20 ppm
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