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Executive Summary

Man-made chemicals are central to modern life - we are constantly exposed to them in
our homes, places of work and the products we consume. The full impacts of such
continuous exposure to a range of chemicals is not yet known, but we are increasingly
becoming aware of the hazardous and toxic potential of many man-made chemicals to
human and environmental health. In 2017, just over 290 million tonnes of chemicals
were produced in the EU. Of these chemicals, approximately three quarters are already
considered to be hazardous to health.

It is crucial that chemicals are regulated properly and transparently. In the EU, the
manufacture and use of chemicals is regulated by the REACH (Registration, Evaluation,
Authorisation and Restriction of Chemicals) regulation. It is underpinned by the
precautionary principle, which requires decision makers to err on the side of caution
where the scientific evidence about environmental or health hazards may be uncertain.

An intention of REACH is that hazardous chemicals are only used if the risks are
adequately controlled and/or that the benefits (to society) outweigh the risks. As part of
this it requires in some cases that a socio-economic assessment is carried out,
comparing the costs and benefits of a chemical being subject to authorisation or
restriction. These assessments purport to translate what are fundamental moral and
ethical choices into economic figures — ie should ‘costs’ (ie, not being able to use a
chemical widely or at all) be imposed on the present; how much risk is acceptable; and
to whom.

Discount rates

One of the central judgements made is how to balance the ‘benefits” that may accrue
today against the long term risks that may take years to materialise and may not be
certain to occur. Such decisions are incorporated into economic appraisal through
discount rates — the focus of this report.

Discount rates are a way to incorporate the value of time to decisions about costs and
benefits. The higher a discount rate used, the more the “value’ of events in the future is
‘discounted’, or considered less important. A regulator choosing between two policies,
one of which improves the health of 1,000 people immediately, and the other of which
improves the health of 1,000 people but not until 20 years in the future, might prefer
the first option. She is implicitly ‘“discounting” future benefits relative to those in the
present. The discount rate in an economic assessment converts this preference into a
figure (typically 4% in assessments under REACH) which reduces the costs and
benefits from future years accordingly.

Discount rates differ depending on the time period considered, what investment or
benefit is being considered, and who is affected by the investment/benefit. The choice



of discount rate can significantly affect the final conclusions about “cost-eftectiveness’.
This is because due to the mathematics of how it is applied, the choice of discount rate
significantly alters the distribution of impacts within the analysis; if the benefits of
implementing a proposed restriction or refusing an authorisation occur far in the future
a high discount rate effectively reduces them to practically zero. A lower rate might
affect the outcome of analysis.

The choice of discount rate used is at root a profoundly moral and ethical decision,
therefore, and its implications should be understood and scrutinised in the public
interest. It is ultimately a judgement of how much we care about the welfare of future
generations compared to the welfare of the current generation. The choice of discount
rate, and how it is used is not just a dry academic exercise, but is laden with implicit
value judgements about the importance of future impacts relative to current costs.

The discount rate in chemicals policy in practice

Guidance from REACH’s socio-economic assessment committee suggests the discount
rate for chemicals policy in Europe should be approximately 4%. Using the real-world
example of a REACH socio-economic assessment of the impacts of a restriction on
phthalates, we highlight that varying this discount rate significantly alters the socio-
economic case:

e With a 4% discount rate, the costs of the restriction over the time period 2020-
2039 were seen to significantly outweigh the benefits (€16.9 million costs vs.
€9.8 million benefits)

e With a 2% discount rate — that is, valuing future benefits twice as highly - the
benefits of the restriction outweigh the costs (€19.1 million costs vs. €19.6
million benefits).

Changing the discount rate will not necessarily by itself have such a marked impact, as
it is just one of a nest of assumptions and calculations within a socio-economic
assessment. Of the 32 other assessments submitted to REACH which we analysed, we
found few examples where altering the discount rate would have changed the
outcome. Under very short time periods (ten years or less), whether a discount rate is
high or low does not matter significantly. Where costs and benefits are assumed to be
constant over time, the choice of discount rate does not make a difference, and nor
does it make a significant difference where costs and benefits are not constant but
occur in the same time periods.

However this only serves to underline the simplistic nature of the cost-benefit
assessments themselves. Many of the analyses we reviewed carried an unsophisticated
treatment of the timing of health effects, which in practice may not be knowable and
may occur many months or years after exposure. A more sophisticated and



precautionary understanding of the latency of health effects — where exposure
tomorrow could result in impacts many years from now, and those impacts could be
accumulative (ie. only occur over a certain build-up of chemicals in the body) — means
discount rate choices would make a very important difference, tipping the outcome of
the cost-benefit analysis. Modelling of health impacts and impacts on the environment
should become more sophisticated, with latency of health effects and accumulative
effects included, implying that lower discount rates (of 2% or less) be considered the
default.

The limits of socio-economic appraisal

We must not take at face value the figures produced by socio-economic assessments.
Our study of socio-economic assessments in REACH found other challenges,
including:

e Underestimation of health and environmental impacts where there was
uncertainty (ie, the reverse of the ‘precautionary” approach). These impacts are
typically those that occur the furthest in the future. If more attempts were made
to include such uncertain effects in analyses, the discount rate would matter far
more.

e Inflation of economic ‘costs to business’.

e Inconsistency in assessments, with companies conducting the socio-economic
assessment of their own chemicals using different approaches and assumptions.

e Lack of transparency — much of the important information in assessments is
classed as business confidential and is thus not made available for public
scrutiny.

There are clear limitations to how far we should rely upon socio-economic
assessments. We need more adequate ways of framing questions than whether a
proposed restriction is ‘economically efficient” or whether the cost-benefit ratio is
maximised. Ensuring that non-economic effects such as health are not converted into a
monetary value, would mean that trade-offs are more clear, and would create less of a
bias against consideration of effects that are more uncertain and harder to quantify.
Decision makers should explicitly adopt criteria that have the precautionary principle at
their heart — such as a requirement that a certain amount of harm to humans or the
environment will not be tolerated, regardless of economic effects.



Introduction

We are constantly exposed to a large variety of man-made chemicals present in our
homes, places of work and the products we consume. The full impacts of such
continuous exposure to a range of chemicals is not yet known. However, we are
becoming increasingly aware of the hazardous and toxic potential of many man-made
chemicals to human and environmental health.

Many of these chemicals are persistent and bio-accumulative — they are building up in
our environments and bodies and not breaking down. The effects of some of the
chemicals the chemical industry is manufacturing now will have long-lasting and
uncertain but potentially devastating effects. Some chemicals are hormone disrupting
and can affect a child's early development in the womb at very low concentrations, and
impacts such as cancer or impaired fertility might only manifest later in life or may even
affect the next generation. It should be the job of regulators to ensure that these
potential long-term impacts are properly taken into account when making decisions
about which chemicals should be allowed to be used today.

In the EU, the manufacture and use of chemicals is regulated by the REACH
(Registration, Evaluation, Authorisation and Restriction of Chemicals) regulation. This
basic framework aims to protect human health and the environment as well as to
enhance competitiveness, innovation and the free circulation of substances on the
internal market. It is underpinned by the precautionary principle, which enables
decision makers to adopt precautionary measures where scientific evidence about
environmental or health hazards are uncertain.

In order to ensure that hazardous chemicals are only used if the risks are adequately
controlled and/or that the benefit outweigh the risks, REACH requires in some cases
that a socio-economic assessment is carried out, comparing the costs and benetfits of a
chemical being subject to authorisation or restriction. Although there is not a legal
requirement that socio-economic assessments are carried out in all processes, in
practice quantification of socio economic effects of any intervention is encouraged.

One particular challenge in these assessments is that the costs of imposing a restriction
or not authorising a particular use of a chemical may occur in the present time, but the
benefits of the restriction may not occur for many years. For example there is often a
“latency period” (time delay) between exposure to a carcinogen and the clinical onset
of disease, which may be decades. Health effects on unborn children may be realised
across their lifetimes. Therefore, regulating chemicals and stopping potential future
harm often involves a choice: should ‘costs’ (ie, not being able to use a chemical widely
or at all) be imposed on the present, and how much, to guard against long term risks
that may take years to materialise?

The regulation of chemicals is not the only field that must grapple with how to make
decisions where consequences are uncertain but have the potential to be widespread,



long-lasting, and come with an upfront cost. There has been rigorous debate in the
field of climate change in particular, where the discussion around the economics of
mitigating climate change has focussed to a large extent on the choice of discount rate.

The discount rate is a central concept in economic appraisal. It is a given number (X%
per year) that is typically used to incorporate intertemporal (between time periods)
trade-offs explicitly into economic modelling. In cost-benefit or cost-effectiveness
models, future gains and losses are discounted by X% so that they are worth
comparatively less than if they had occurred in the present. Most cost-benefit models
over time periods longer than a year will incorporate some form of discount rate. This
often means that impacts several decades in the future are effectively rendered
relatively worthless by being ‘discounted’ to near zero.

The choice of discount rate, and how it is used, is not just a dry academic exercise, but
is laden with implicit moral decisions and value judgements about the importance of
future impacts relative to current costs. For example, one assumption or argument used
to promote the idea of discounting is that future generations will be better off, but this
is by no means certain.

Nicholas Stern’s ground-breaking review on the Economics of Climate Change
overturned the prior commonly held wisdom that climate change mitigation was too
costly to undertake with current technologies compared to the benefits. This was in
large part due to his treatment of discount rates which explicitly incorporated the
concept of intergenerational justice.!

This report explores the ethical and moral implications of the choice of discount rates in
chemicals policy to aid those preparing or interpreting socio-economic analyses of
chemicals policy, and support transparent discussion about the assumptions
underpinning these models. There has not to the authors” knowledge been a particular
study of the use of discount rates in REACH prior to this report. Therefore, it is crucial
to understand the extent to which the choice of discount rate matters materially to the
outcome of socio-economic assessments, within REACH and beyond.



Section 2: Background to socio-economic assessment in
chemicals policy in Europe

This chapter provides a background to socio-economic assessment in chemicals policy in
Europe. It first discusses why Europe regulates chemicals, describing the potential harms we
are exposed to on a daily basis and explains how our current level of scientific knowledge
underestimates the magnitude of these harms. It then describes chemical regulation policy in
Europe, focussing on REACH, and the role of socio-economic assessment within its processes.
Finally, it explains how a crucial tenet of REACH is that it is underpinned by the
precautionary principle, which requires decision makers to protect against environmental and
human health harms when there is a possibility of such harm and knowledge about the harms
are scientifically uncertain”, even if economic costs of regulation are high — ie. a better safe
than sorry approach. This is important because it suggests quantified cost-benefit assessments,
which do not deal well with scientific uncertainty, do not support decision makers in aligning
with the precautionary principle.

2.1 Why Europe regulates chemicals

Chemicals and their applications are essential elements of modern life. We are
constantly exposed to man-made chemicals present in our homes, places of work and
the products we consume. The full impacts of such continuous exposure to a range of
chemicals is not yet known. However, we are becoming increasingly aware of the
hazardous and toxic potential of many man-made chemicals to human and
environmental health. Various chemicals have been linked to cancers, reproductive
problems including low sperm counts, asthma, allergies, behavioural problems, cardio-
vascular diseases, diabetes, obesity and birth defects™.

In 2017, just over 290 million tonnes of chemicals were produced in the EU". Of these
chemicals, approximately three quarters are considered hazardous to health'. Of
particular concern over a long time period are chemicals that are bio-accumulative —
that is they build up in organic tissue; and/or persistent — that is they do not break
down and may not go away for a long time, if ever. These chemicals have the potential
to not just harm our own health, but the health of future generations. DDT (and its
metabolite DDE), now famous for its environmental and health impacts, including its
endocrine disrupting properties, is an example of such a chemical. Endocrine disrupters
can impact humans and wildlife and can affect a child's early development in the
womb already at minute concentrations, and impacts such as cancer, delayed
development of the brain or impaired fertility might only manifest later in life or may
even affect the next generation".

Human biomonitoring studies in the EU point to a growing number of different
hazardous chemicals in human blood and body tissue including pesticides,
pharmaceuticals, heavy metals and flame-retardants*. A recent report by the UN
highlighted how children all over the world are born “pre-polluted” with numerous



contaminants, and pointed to the dangers of children being exposed during sensitive
periods to a multitude of substances with known toxicity from myriad sources"".

Furthermore, these are just the hazards we know about. Only a small fraction of the
many chemicals currently on the market have been comprehensively evaluated
regarding their health and environmental impacts, with even the REACH system only
requiring a limited set of safety data™. As our scientific knowledge improves, our
knowledge of hazards posed by chemicals nearly always leads to increased concern
over risks to human health and the environment, and very rarely to lessened concern*
M. Chemicals may only become harmful over a certain dose or level of exposure that
may take time to build up, or may become harmful in combination with other new or
rare chemicals (known as the ‘cocktail effect’), especially as more new chemicals are
produced™. Therefore it is likely our current assessments underestimate the risk of
harm.

At the same time, many chemicals are essential in the provision of crucial goods and
services — from medicines to heating, food, clothing, and the construction of our
homes. They are also considered to be an important part of the EU economy; according
to chemical industry figures, in 2016 the EU chemicals sector represented 1.1 % of EU
gross domestic product and accounted for about 1.2 million jobs.

2.2 Chemicals regulation policy in Europe

The primary framework governing EU chemicals legislation is the Regulation on the
Registration, Evaluation and Authorisation of Chemicals (REACH)' which is closely
linked to the regulation on classification, labelling and packaging of chemicals (the CLP
regulation)”. There are also specific legal acts for certain classes of chemicals or
products such as e.g. biocides and pesticides, cosmetics and toys.

REACH establishes procedures for collecting and assessing information on the
properties and hazards of chemicals. It contains four regulatory processes for which the
main elements are summarised below:

1. Registration — requiring producers and importers of chemicals to submit
registration dossiers to ECHA about the hazardous properties on their
substances.

2. Evaluation - requiring authorities to check the quality of registration dossiers of
certain chemicals and to evaluate if risk management measures are needed to
limit the risks.

1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council on the Registration,
Evaluation, Authorisation and Restriction of Chemicals (REACH)

2 Regulation (EC) No 1272/2008 on the classification, labelling and packaging of substances and mixtures
(CLP Regulation)



3. Authorisation — requiring authorities to identify substances of very high
concern to be placed on the so-called candidate list from where they may be
chosen to be included in the list of substances that require authorisation before
they can be used.

4. Restriction — restricting the manufacture, placing on the market, or use of
chemicals that would otherwise pose an unacceptable risk to humans or the
environment.

The REACH Regulation also established the European Chemicals Agency (ECHA)
which manages REACH’s implementation, issues guidance and prepares dossiers for
regulatory controls. The role of ECHA is not to take views on policy matters*. It is
intended to drive implementation of policy, as well as provide an advisory role, from a
technical and scientific perspective. To that end, ECHA includes two advisory scientific
committees: the Committee for Risk Assessment (RAC), and the Committee for Socio-
economic analysis (SEAC). These Committees are both required to deliver opinions on
each application for authorisation from companies and proposal for restrictions from
member states or ECHA.

2.3 Socio-economic assessment in REACH processes

Socio-economic analysis is a set of methods for weighing up the pros and cons of an
action for society as a whole, compared to not taking action. At its most simple, a
socio-economic analysis of a proposed restriction or an application for authorisation of
a chemical involves listing and describing the expected net benefits (costs) to human
health and the environment, and the net costs (benefits) to manufacturers, importers,
consumers, and society as a whole.

Impacts are often quantified and subsequently given a monetary value. This is not a
requirement of socio-economic assessment; impacts may be described qualitatively and
still compared by decision makers. Where all impacts are given a monetary value, they
can be aggregated and compared in a single figure, which is called benefit-cost
analysis. (Even impacts that might not be thought to have a monetary value, as we do
not directly buy or sell them, can be monetised through various techniques®; and in this
way financial impacts such as profits can be directly compared with non-financial
impacts.) However, aggregating this way can hide the trade-offs involved behind a veil
of numbers.

Socio-economic assessments are used in two areas of REACH decision making
processes: Authorisation of continued use of substances of very high concern (SHVC)

* A detailed discussion of such techniques are beyond the scope of this paper. However, the main
techniques for valuing health are: (1) stated preference techniques, which ask people how much they
would be willing to pay for an outcome such as improved health, or how much they would be willing to
accept in payment in exchange for poorer health; or (2) revealed preference techniques, which look at
the market costs associated with poor health such as the costs of treatment associated with the poor
health state.
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that have been placed on the list of substances that require authorisation; and
restrictions on the production and use of chemicals. Assessments are only legally
required in the case of authorisation of a continued use of a substance of very high
concern where risks cannot adequately be controlled, but they are often used
elsewhere to justify proposed actions, particularly restrictions with wide-reaching
implications.

1. Authorisation of chemicals — Certain chemicals are known to have serious
hazardous properties (for example they are carcinogenic, or are bio-
accumulative and toxic in the environment). As of January 2019, there are 197
substances of very high concern on the candidate list®, including for example
arsenic compounds and lead, which are known to be carcinogens. Once a
chemical has been identified as a SVHC, placed on the candidate list and has
been prioritised for the Authorisation system, companies using the chemical
must apply to continue this use. In this application the companies must show
that either (a) risks can be adequately controlled, or (b) risks cannot be
controlled but there are no suitable alternatives and the socio-economic
benefits of the use of the substance outweigh the risks to the environment and
human health. In the case of (b) therefore it is compulsory to submit a socio-
economic assessment. There is no requirement to submit a full socio-economic
assessment in the case of (a), but often companies choose to do so.

2. Restriction — If a Member State or the Commission itself is concerned that the
use of a chemical causes unacceptable harm to human health or the
environment, it can propose that the chemical is restricted. There is no legal
requirement to produce a socio-economic assessment as part of this restriction
proposal, but assessments are often incorporated to justify a proposed
restriction, and especially to assess the effectiveness and practicality of a
proposed restriction. In addition, interested parties can submit separate socio-
economic assessments as part of the consultation process over whether
community-wide restriction is appropriate. As of January 2019, 69 substances or
groups of substances were restricted under REACH™.

In the cases of both restrictions and authorisations, SEAC reviews the socio-economic
assessments. They may ask for further data, either from companies or other interested
parties, comment on assumptions, and/or conduct their own calculations.

ECHA provides guidance on socio-economic assessments for those undertaking them
as part of the authorisation or restriction procedures. This guidance presents many
options for socio-economic analysis methodologies (such as qualitative assessment and
benefit-cost analysis), but is not prescriptive about which to use.

2.4 REACH and the precautionary principle
The stated aims of the REACH Regulation are to:
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“ensure a high level of protection of human health and the environment, including
the promotion of alternative methods for assessment of hazards of substances, as well
as the free circulation of substances on the internal market while enhancing
competitiveness and innovation.”"

Thus ethical and economic objectives are explicitly intertwined within the regulation.
But it is clear that ethical principles are the intended priority of the Regulation, as
described in Article 3:

“This Regulation is based on the principle that it is for manufacturers, importers and
downstream users to ensure that they manufacture, place on the market or use such
substances that do not adversely affect human health or the environment. Its
provisions are underpinned by the precautionary principle.”"

The reference to the precautionary principle — a key principle in EU lawmaking - is
particularly important. The precautionary principle is an approach to risk management
which underlines that there is a responsibility to safeguard the public and the
environment from exposure to harm when scientific investigation has found a plausible
risk, even where those risks are uncertain.

For chemicals, where there is often not full knowledge about the extent of risks but
there can be reasonable doubt about safety, the precautionary principle demands
decision makers err on the side of caution and take measures to protect the public and
the environment from possible harm.

EU guidance states that actions based on the precautionary principle should be based
on the examination of the potential benefits and costs of action or lack of action, but
underline that this does not narrowly require that monetised benetfits outweigh
monetised costs:

“This is not simply an economic cost-benefit analysis: its scope is much broader, and
includes non-economic considerations, such as the efficacy of possible options and
their acceptability to the public. In the conduct of such an examination, account
should be taken of the general principle and the case law of the Court that the
protection of health takes precedence over economic considerations.”"

Despite the precautionary principle being enshrined in the Regulation, however, critics
have expressed doubts over its underpinning of processes in practice. A recent report
from the European Commission on the operation of REACH concluded that “there is no
evidence that ECHA considers...uncertainties in all processes on a routine basis™.

The problem is that where future effects are highly uncertain, they cannot be easily
quantified. Thus they are usually left out of quantified benefit-cost analyses. Therefore
the benefit-cost analysis is only a partial analysis, and may not be particularly useful in
determining what should be done under the precautionary principle.
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Section 3: The theory of discounting

This chapter describes the theoretical underpinnings of discounting, and why the choice of
discount rate used may matter significantly to the conclusions of any socio-economic analysis.
It highlights there is no one correct discount rate for all situations. It explains how the SEAC
recommended value of 4% for short term timeframes was arrived at, and presents the case for
using lower rates of 0% to 1.5%, particularly for analyses over long time frames.

3.1 What are discount rates?

When evaluating the relative costs and benefits of a particular choice, decision makers
need a way to incorporate the concept of time to values we apply to those costs and
benefits, where these costs and benefits are quantified*.

To see why the value of different outcomes might vary over time, consider this simple
thought experiment. Imagine a regulator choosing between two policies, one of which
improves the health of a certain population of people now, and the other improves the
health of the same number of people by the same amount, but 20 years in the future.
She (the regulator) may prefer to improve people’s health now because she simply
prefers not to leave people currently suffering when she could do something about it.
She also may believe that society will be better off in the future, for example due to
technological improvements, and so the health improvement may be worth relatively
less in the future. Therefore we can see that in this case, the value of health can be
assumed to be higher in the present than in the future.

The typical approach to dealing with this concept is to weight values associated with
future outcomes so that they are worth relatively less. We say future values are
discounted by a particular rate — known as a social discount rate.

Prominent experts have proposed various social discount rates ranging from 0% to
10% for assessing the future costs and benefits of different policy choices by
government™.

The EU commission generally recommends using a social discount rate of 4% for
impact assessments, but acknowledges that there are certain circumstances, particularly
for cases involving long time horizons and/or where future generations are affected,
where this is not appropriate™®. This guidance is echoed in ECHA guidance for
authorisations®" and restrictions*™" of chemicals.

* Not all socio-economic assessments are quantified; they can be qualitative. However, this discussion
applies to quantified benefit-cost models. ECHA guidance for both authorisations and restrictions does
not prescribe that socio-economic assessments are quantified. They suggest initially carrying out a
qualitative assessment, and then quantifying where (a) a qualitative assessment shows that both benefits
and costs to the action exist (ie. qualitative assessment alone is insufficient), and (b) there is sufficient
evidence and information to do so.
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Box 1 demonstrates an example of the socio-economic analysis of a restriction
proposal®” of phthalates and shows that when a 4% social discount rate is used in the
analysis, the outcome of the analysis suggest the chemicals should not be restricted.
But when a lower rate of 2% is used, the outcome suggests the chemicals should be
restricted.

3.2 Why do discount rates matter?

It is inaccurate to speak of the discount rate. There is not one single rate which should
be applied to all projects. The discount rate may be different depending on the time
period considered, what investment or benefit is being considered, and who is affected
by the investment/benefit. We also usually distinguish between a social discount rate,
from the perspective of public projects, as opposed to private projects.

However, the rate that is chosen is important. The choice of discount rate can
significantly affect the final conclusions about the cost-effectiveness. This is because the
choice of discount rate alters the distribution of impacts within the analysis; if the
benefits of implementing a proposed restriction or refusing an authorisation occur far
in the future a high discount rate effectively weights them to practically zero.

This is because of the mathematics behind how the discount rate is applied. The
discount rate is applied per year on an annual basis, much the same way interest rates
are calculated. Small differences in the discount rate can be amplified over time into a
big difference. Imagine we are comparing policies that save people’s lives — either now
or in the future — and for the sake of this example we choose to value all lives at “1". The
higher the discount rate, the more we are reducing the value of future lives relative to
today. If we use a high discount rate, a single present life may be ‘worth” more than
one million lives in the future. With a rate of 1 percent, these million lives must be far
in the future: over 1,000 years in the future in fact. With a rate of 10 percent, the
distance is only 145 years™. While this is a fictional (and exaggerated) example, it is
not as far removed from the reality of the implications of the choice of discount rate as
you might think.

Unless a low discount rate is chosen, future outcomes that occur over 100 years hence
are considered pretty much insignificant (discount rates must be 0.7% or lower for
values to be worth even half of their current value after 100 years). For further detail
about the mathematics behind discount rates, see Appendix A. This is why some
people criticise discounting as creating a “tyranny of the present” — over long time
periods, values become negligible even with relatively low discount rates.

3.3 The limitations of discount rates in cost-benefit analysis — distribution of
impacts between different groups of people

A seemingly related issue to when impacts occur in time is who is affected by impacts.
If a chemical is banned, shareholders may lose profits and those working at particular
companies may face a period of unemployment. But these are often not the same

14



group who stand to gain by being protected from damages to their health or the health
of their future children.

However, this should be treated as separate to the issue of discount rates. Discount
rates weight the distribution of impacts over time in cost-benefit analysis. But the
distribution of impacts between groups may not just occur over time — they may occur
in the same time periods as well. For example, if exposure to a chemical over a year
causes infertility, and it is banned, a potential mother who is trying but unable to
become pregnant the following year will realise the harm at the same time shareholder
profits are reduced. Therefore who is affected is a slightly different issue to when in
time they are affected. As discussed further in chapter 5, it confuses matters to rely on
discount rates to weight both types of impacts.

Who is impacted by the regulation of chemicals absolutely should be a crucial part of
the decision making process. However, this should be clear and explicit in decision
making, not considered implicitly as part of the discussion around discount rates.

15



Box 1 - The socio-economics of phthalates

Phthalates are a group of chemicals used to soften and increase the flexibility of plastic
— they are often referred to as plasticisers. Some are known to be endocrine disruptors
(interfering with hormone systems), and can cause cancerous tumours, birth defects

and other developmental disorders.

The socio-economic assessment of a potential restriction of four phthalates (DEHP,
BBP, DBP, and DIBP) found the following potential quantifiable costs and benefits

associated with the restriction:
Costs to manufacturers and regulators:

e Material costs
e Costs to the recycling sector
e Enforcement costs

Benefits to workers, workers” unborn children, and EU consumers:

e Reduced infertility

e Prevented cases of undeveloped male testes or other abnormal development of
male sex organs

e Reduced prevalence of asthma

The costs and benefits were summed up over the time period 2020 — 2039 (the default
time period suggested in guidelines, although there was no justification as to why this

was an appropriate time period for this analysis).

With a 4% discount rate, the costs of the restriction were seen to significantly
outweigh the benefits (€16.9 million costs vs. €9.8 million benefits).

But with a 2% discount rate — that is, valuing future benefits twice as highly - the
benefits of the restriction outweigh the costs (€19.1 million costs vs. €19.6 million
benefits).

The choice of discount rate therefore makes a significant difference in this case, due to
the imbalance over when costs and benefits occur. The benefits affect future
generations, and were valued with a 10 — 20 year latency period (time delay) post-
exposure, so a high discount rate will significantly weigh down the value of the

benefits. The costs occur from the onset of the restriction.

When the results were presented to SEAC, both sets of results were shown and

discussed.

16




3.4 Moral arguments regarding the discount rate in chemicals policy

Ultimately, the decision over the discount rate in chemicals regulation is a judgement
of how much we care about future welfare compared to current welfare. Over time
periods longer than a few years, it is a moral judgement capturing how much we care
about the welfare of future generations compared to the welfare of the current
generation. As such, it is a parameter that people might reasonably disagree about —
much like the moral legitimacy of the death penalty or abortion rights, arguments can
be presented for both sides™. There is no singular objectively correct social discount
rate, but it is important to be aware of the implications of and arguments for picking a
higher or lower rate. Different moral positions would have different implications — for
example:

i) “Ethically, we should treat all people equally regardless of when in time they are
living”
For many there is a strong ethical case that the welfare of future generations should
have the same value as current generations; that all generations are people of equal
worth, deserving equal rights and living conditions. As the philosopher John Broome
put it: “In overall good, judged from a universal point of view, good at one time cannot count

differently from good at another. Nor can the good of a person born at one time count
differently from the good of a person born at another”>.

A high discount rate means that we are weighting the welfare of future people and
generations to be less than the current generation; a rate of 0% means we are
weighting the welfare of generations equally. A high discount rate may thus lead to
decisions breaching principles of intergenerational justice, or “a dictatorship of the
present over the future™™.

ii) “Government’s job is to protect all current and future citizens — this is more
important than individual preferences”

Critics of a low rate of time preference acknowledge the moral case but question
whether we do care about all generations and time periods equally. We might care for
our children and grandchildren’s generations as much as our own, but do we (should
we) care for people one thousand years — or even a million years - in the future just as
much or nearly as much as we care for current generations?*

However, in choosing a discount rate for chemicals policy, we are attempting to
determine societal, not individual preferences — and these may not be the same.
Governments and policy makers can be thought of as having a super-responsibility™:
although current consumers may weight current consumption over future
consumption, the government in principal has a responsibility to both the current and
future generations. Pigou describes “the clear duty of Government, which is the trustee for
un-born generations as well as for its present citizens, to watch over, and, if need be, by
legislative enactment, to defend ™"
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Furthermore, with collective coordination, individuals may be more willing to invest for
the future than they would in isolation™® - so individual preferences alone may not be
appropriate.

ii()  “We do not know whether we will be better off in the future”

Even if we accept that the government has a super-responsibility to protect current and
future citizens, and care for them equally regardless of when they are/will be born, we
still need to think about the future path of growth. If we believe people living in the
future will generally be better off than us and have access to better technologies, future
people will likely live a life of higher standards and be able to attain the same level of
welfare we enjoy at a much lower cost. This might imply a higher discount rate could
be more appropriate, as future generations will be ‘richer” and thus better able to cope
with ill health and/or a degraded environment.

In general, growth across Europe over the last decades has been a little under 2%>.
But there is no guarantee past trends will continue, and future European growth
prospects seem uncertain. Future technologies may not always be fertile. In particular,
future productivity of the economy and technical progress may be affected by actions
taken or not taken now — for example chemicals pumped into the environment may
destroy topsoil and agricultural productivity. So we cannot always assume future
generations will automatically better off.

Economists have shown that where there is uncertainty over the future path of
economic growth and also where future risks to growth are correlated (ie. shocks are
similar — for example chemicals destroying agricultural productivity in multiple ways
and time periods), then it is appropriate to use a lower or declining rate™.

3.5 What should the discount rate be for socio-economic assessments of
chemicals policy?

There are two main competing ways for how discount rates are selected’. The first is to
select it based on observed real life behaviour involving trade-offs over time; the
second is to select it based on a consideration of what it should be. The former suggests
the rate should be approximately 4% for chemicals policy in Europe; the latter is often
used to justity rates of 0-2%.

The first approach considers that the cost of any regulation “must include the foregone
benefits of other competing benefits not undertaken”" — otherwise known as the
‘opportunity cost’. If we want to benefit future generations through regulating certain
chemicals, we need to consider the effects to the same future generations of diverting
resources from projects that would also have generated other types of benefits to those
generations. For example, rather than spending money on ensuring compliance with

> Other approaches including the shadow price of capital are not discussed here
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regulated chemicals, that money could be put into long-term savings and then spent in
the future.

Under this approach, an appropriate discount rate would be the risk-free interest rate
on long-term savings, that is the return that could have been generated (for example,
by buying Government bonds) if action were not undertaken. This is the default
approach suggested by the ECHA guidance for assessments over shorter time periods
and where effects on future generations are minimal. They suggest using a rate of 4%,
based on an analysis of risk free longterm interest rates across Europe in 200700 xxix,

However, many experts object that trading off the timing of human health is not the
same thing as trading off financial investments. Technically, in cost benefit models we
are trading off the economic value associated with human health, not human health
per se —and governments do trade off economic investments in health across time.

Nevertheless, an alternative approach considers these two different types of trade-offs
(trade-offs of consumption/investment vs. trade-offs of wellbeing, or what economists
sometimes call utility). This approach, called the Ramsey framework separates out a
‘pure rate of time preference’ from assumptions over the future trajectory of economic
growth. Therefore, it allows decision makers to consider investment and regulatory
decisions over time so that all generations can be treated equally but acknowledging
that economic circumstances may change, as discussed in the moral arguments above.
If a decision maker decides to treat all generations and people, regardless of when in
time they are living, then the Ramsey framework implies that the social discount rate
should simply equal the expected rate of economic growth.

This is more or less the approach Nicholas Stern used in his landmark 2006 report on
the economics of climate change, which profoundly altered the debate in the UK about

the cost-effectiveness of action today to reduce future climate risk (see Box 2).
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Following Stern’s general approach, it is analogous to recommend a social discount
rate for chemicals regulation where future generations are affected of 2%. The
assumptions underlying this are that all generations should be treated equally, and that
future growth rates across the EU will be approximately 2% - the best estimate of
economists*.

Furthermore, it is common practice to use a declining discount rate schedule so that
very long term impacts (eg. over 30 years in the future) use a lower discount rate — this
is the approach recommended by the government of the UK. This approach was also
used in one of the cases analysed (see appendix ¢ and section 4). In the case of
Bisphenol-A the discount rate for health effects was: “2% over 2019 — 2049 and 0% for
benefits accruing after 2049,
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Section 4: A review of discount rates in restrictions and
authorisations

In reviewing the literature on discount rates used in REACH, we did not find a review
of rates used. Therefore we undertook one, considering both authorisations and
restrictions in REACH. This chapter presents our findings. For restrictions, not all
reports conducted a quantified analysis, but those that did all used a 4% rate as the
default. Some also presented other discount rates. For authorisations, the majority did
quantify the analysis and the majority used a 4% discount rate (although there were
some exceptions). Requiring the use of lower discount rates might therefore be
appropriate.

4.1 Methodology

In order to determine what discount rates are used in practice in socio-economic
assessments as part of proposed authorisations and restrictions, we randomly selected
a sample of chemicals for which SEAC had adopted opinions in the EU since REACH
(we could not review all for time/resource reasons). For each selected chemical, we
reviewed both the initial socio-economic assessment report, as well as comments and
subsequent analysis by SEAC:

e There have been 29 restriction proposals for which SEAC has or is currently
adopting an opinion. We reviewed a selection of 12. For these, we reviewed
both the initial Annex XV Reports (the reports submitted by the party proposing
the restriction), as well as SEAC’s response.

e There have been 211 authorisation applications submitted to ECHA since 2008
tfor which SEAC has developed an opinion. We reviewed a selection of 21 of the
initial Annex XV Reports, as well as SEAC’s response.

A list of all chemicals examined and results are found in Appendix C.
4.2 Discount rates in restriction proposals

Although the REACH Regulation carries no requirement to carry out a socio-economic
assessment in restriction proposals, all proposals reviewed contained some kind of SEA
and attempted to quantify some of the impacts. This reflects the findings of a survey
conducted of those participating in the restrictions process, where 100% of respondents
said they had prepared a quantified or partially quantified SEA, even though it is not
required.

In the restriction proposals reviewed, only just over half (7 out of 12) conducted a
quantitative (or semi-quantitative) cost-benefit analysis incorporating a multiyear time
period —ie. where the choice of discount rates becomes relevant. Where restriction
proposals did not conduct a cost-benefit analysis, this was for two reasons: either it was
not possible due to uncertainties, or not necessary:
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In most cases, a full cost-benefit analysis was not carried out because there was
not considered to be sufficient information on the health or environmental
benefits of a restriction to quantify them — for example in the case of PFOA, a
very persistent and bio-accumulative substance, it was deemed there was not
enough information to quantify the health impacts due to uncertainty around
the disease burden in the EU attributable to PFOA as well as the toxicological
properties of alternatives to PFOA.

In other cases, a full multi-year cost benefit analysis was not necessary. For
example, as methanol was considered to have constant costs and benefits
across time, the analysis could be simplified by selecting a representative year
with no need to consider long time periods and apply discount rates.

Of those seven restriction proposals that did include a multi-year cost benefit analysis,

all initial proposals used a 4% discount rate as the default. Four of the seven did not

consider any alternative discount rate, but given the relative size of the costs and the

benefits, lowering the discount rate would not have affected the results of the analysis.

However, three of the seven did also model alternative results with alternative discount

rates:

In the case of phthalates results were also reported using a 2% rate as part of
the sensitivity analysis (see Box 1 in chapter 3), and this was found to
significantly affect the analysis.

With nonylphenol, the report stated that a sensitivity analysis had been
conducted where many of the variables, including discount rates and other
variables were altered by 50% upwards and downwards, to present an upper
and lower bound to estimates. However, the results of varying the discount rate
in isolation were not presented, so it is impossible to tell how that would have
affected the results.

With bisphenol-A, although the initial analysis only used a 4% discount rate
and relatively short timeframes, SEAC subsequently undertook their own
analysis; the original analysis modelled health impacts as if they occurred
immediately following exposure to the chemical but this is highly unrealistic.
SEAC’s analysis assumed a long latency period (up to 50 years) and so extended
the time horizon of the analysis; it also used lower discount rates for the health
effects only (not costs) of 2% for the first 30 years of analysis and 0% thereafter,
to reflect that long-term effects will fall on subsequent generations. However,
even with a lower discount rate, SEAC found the costs outweighed the benefits®.

¢ Tt should be noted that Bisphenol-A was restricted anyway, despite the conclusion of the benefit-cost
comparison, as this was not considered the primary concern: it was considered important to protect the
health of workers and their unborn children.
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This is likely due to the fact that many health impacts were not quantified and
included in the analysis, and is discussed further in chapter 5.

In summary, of the 12 restriction proposals studied, there was only one case where a
tull cost benefit analysis was carried out, and lowering the discount rate from the
default 4% rate made a material difference to the analysis — this was the case for
phthalates as discussed in Box 1.

4.3 Discount rates in authorisation opinions

Where a chemical has been identified as a Substance of Very High Concern (SVHC)
and prioritised for the Authorisation system, companies using the chemical must apply
to continue this use. For substances for which no safe level can be established and the
risks of use cannot be controlled, the company must show that there are no suitable
alternatives and that the socio-economic benefits of the use of the substance outweigh
the risks to the environment and human health. To do so, it must submit a socio-
economic assessment.

Of the 21 authorisation reports reviewed, 18 could not demonstrate risks were
adequately controlled and therefore were required to demonstrate that the benefits of
authorising the use outweighed the costs. All 18 conducted a monetised multi-year
cost benefit analysis, which across the board used a discount rate of 4% for economic
impacts and most health and environmental impacts. However, three of the 18 used a
lower discount rate just for health impacts (with a 4% rate still applied to the economic
and environmental effects). These were trichloroethylene and two uses of chromium
trioxide.

Using different discount rates within one calculation is poor economic practice.
Imagine a situation where a chemical could be authorised for use, preventing a €2
million loss for companies using the chemicals over the next five years but causing €1.9
million harm to human health over the same time period. On the face of it, thisis a
sensible authorisation as the benefits outweigh the costs. However, if health is
discounted at a lower rate than other outcomes, there would be a relatively better cost-
benefit ratio the further into the future you assume any authorisation on use starts;
therefore it would follow that it would be better to put off action until the following
year, and even better to put off until the following year.

A particular problem regarding most of the analyses was the time frame used. Nearly
all authorisation proposals considered 7, 12 or 15 years for the length of the analysis
(with two exceptions). These may be appropriate lengths for request for authorisation,
but are not appropriate for the length of analysis of a socio-economic assessment of the
authorisation, given effects may be felt far into the future. The scope of the analysis
should not just include the time period over which the authorisation/restriction will be
in place before review, but also the time period over which impacts occur. Otherwise,
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impacts that would have happened in the years after the review period are not
counted, and are essentially ignored.

The timing of health impacts in authorisation proposals was often unsophisticated. In
some cases, although the health effects are likely to be felt far into the future, they were
modelled as if they occurred at the point of exposure. This in effect gives them a
discount rate of 0% in the analysis, although it would be clearer and more consistent to
model them appropriately in the future with an appropriate discount rate.

4.4 Discussion

Discount rates only make a significant difference to the outcome of a socio-economic
analysis of chemicals policy in certain circumstances. Under very short time periods
(ten years or less), whether a discount rate is high or low does not matter significantly.
Where costs and benefits are constant over time, the choice of discount rate does not
make a difference, and nor does it make a significant difference where costs and
benefits are not constant but occur in the same time periods. In most cases reviewed,
where a multi-year cost benefit analysis was conducted, the default value for the
discount rate was 4% as suggested in SEAC guidance. In all but one case, even if the
discount rate had been 0%, it would not have materially affected the analysis.

But this misses a critical point. Many of the analyses were very simple and had an
unsophisticated treatment of the timing of health effects. A more sophisticated
understanding of the latency of health effects — where exposure tomorrow could result
in impacts many years from now, and those impacts could be accumulative (ie. only
occur over a certain build-up of chemicals in the body) — means discount rate choices
do make a very important difference, tipping the outcome of the cost-benefit analysis.
If modelling of health impacts and impacts on the environment becomes more
sophisticated, with latency of health effects and accumulative effects included, it is
important that lower discount rates (of 2% or less) be considered the default.

Even more importantly, where impacts were uncertain, or there was not sufficient
evidence, there was no attempt to quantify impacts. This was particularly the case with
uncertain health and environmental impacts. These impacts are typically those that
occur the furthest in the future. If more attempts were made to include such uncertain
effects in analyses, the discount rate would matter even more.
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Section 5: Beyond discount rates - issues in socio-economic
assessment in REACH

We showed in the previous chapter that the choice of discount rate in socio-economic
assessments under REACH seem to be often inappropriately high, but the lack of
sophistication of analyses (particularly of authorisations) mean that in some cases using
a lower rate would not materially affect the analysis. However, the choice of discount
rate is not the only challenge in socio-economic assessment in chemicals policy,
particularly the underestimation of health and environmental impacts and
overestimation of economic impacts (although if these were treated differently, the
choice of discount rate becomes more important)*™. This chapter discusses such issues,
and concludes by questioning the appropriateness of monetising and aggregating
outcomes, as is standard practice in cost-benefit analyses, given the uncertainties
involved.

5.1 Challenges in conducting and reviewing socio-economic assessments

Underestimation of health and environmental impacts due to uncertainty, and overestimation
of economic impacts

The most significant challenge in conducting and understanding the socio-economic
impact of a regulation of a chemical is the uncertainty regarding the impacts of the
chemical itself, as well as the implications of a potential restriction.

The analysis showed that where impacts are too uncertain or hard to quantify, they are
left out of the analysis in both restriction proposals and opinions on authorisation
applications (section 4.3).This is obviously a huge issue; given that it is much easier to
estimate and quantify lost profits than complex future health effects, it is often the
health and environmental effects that are not fully quantified and included in an
analysis. Although these effects may still be considered qualitatively, this creates a bias
in reporting. For example, in the case of Bisphenol-A, some of its likely harmful health
effects are not included: increase in ovarian cysts; disruption of ovarian cycles; potential
alteration of memory of unborn children; and alteration of learning function both for
consumers and workers, and their unborn children. The report suggests there is a “high
confidence level” of these being relevant but “given the high degree of uncertainty... it has
been chosen not to quantify them™". The report acknowledges that the health benefits of
the restriction are therefore under-estimated.

It is particularly challenging to quantify the effects of persistent and bio-accumulative
chemicals such as lead and lead compounds because of the uncertainty and variation in
their effects. This is problematic if the use of such chemicals are continued, especially
given the EU’s stated aim of moving towards a circular economy, as more and more of
these chemicals will build up in our environment.

On the other hand, economic impacts seem to be consistently over-estimated. In the
case of Bisphenol-A, the top estimates for costs of the restriction were likely to be
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overestimated, because they were based on the price difference between Bisphenol-A
and three alternative chemicals (BPS, D8 and Pergafast). These prices were based on
data collected from stakeholders consultation and quotes on specialist websites but the
report acknowledges that there were few data points, and particularly for pergatast for
which there was only one (very high) data point, the prices are uncertain and probably
overestimated. "

This disparity of treatment between economic costs (where likely inaccurate data is
used in the absence of better information), and the opposite approach for health and
environmental harms, creates systematic bias in reporting and is in direct opposition to
the precautionary principle.

Inconsistency in assessments

Another challenge is inconsistency between assessments. There is little to no
consistency over which impacts to report and quantity, and particularly in approaches
to valuation — and ECHA guidance does not specify what approach should be used,
instead presenting a range of potential approaches. The valuation of health effects is
particularly varied. Some use a ‘cost of illness” approach that puts a value on a case of
illness according to the healthcare costs as a result. Some look at lost productivity or
earnings as a result of illness. Still others focus on the effect of illness on welfare, and
use valuations based on ‘willingness to pay’ techniques to determine the value society
puts on health more widely than the treatment costs. Most use some combination of
the above, and few justify why they are using one or other approach. This lack of
consistency makes it challenging to compare proposals and contextualise decisions, as
very different values of health effects will lead to different conclusions but it may not be
clear to the decision maker, or anyone else who is interested, which value had been
chosen and why.

Lack of transparency

Many reports (particularly for authorisation purposes) contain business confidential
information and so much of the publicly available report is redacted. This makes them
challenging for interested parties to scrutinise and it is difficult for those contributing to
public consultation and discussion to do so. Although companies should have to justify
why results should be confidential, there was limited evidence of this in reports
reviewed.

5.2 Are socio-economic assessments in REACH fit for purpose?

The principle underlying cost benefit analysis is economic efficiency. Any change is
likely to make some people better off and some people worse off. The criteria for
economic efficiency means that once all the costs and benefits of a choice are added up,
the outcome is efficient if those made better off could in principle compensate those
that are worse off. However, there is no requirement that the gainers actually
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compensate the losers. The rationale for this criterion is that it is justifiable for society
as a whole to make some worse off if it means a greater gain for others.

This criterion makes no value judgments about the distribution of gains and losses.
Standard benefit cost analysis leaves no room for fairness or equity. But such
considerations should be a fundamental consideration in chemicals regulation.

We need more adequate ways of framing questions than whether a proposed
restriction is economically efficient or whether the cost-benefit ratio is maximised. As
one economist put it: “The arguments for preparing in advance for another Hurricane
Katrina is not strengthened by a hypothetical monetary valuation of the lives lost to the storm
Z7’l 2005"’leiii

In addition, is not necessarily desirable to aggregate a wide range of impacts into a
single, or small set, of numbers, which cost benefit analysis ultimately ends up doing.
This obscures all the assumptions and value judgments that have gone into the
analysis. It aggregates the profits of shareholders, the social impact of unemployment,
and the developmental pathways of unborn children so that the trade-offs being made
are no longer explicit. They are concealed behind a veil of seemingly scientific
precision. But such decisions should not be hidden. Ensuring that non-economic
effects such as health, are not converted into a monetary value, would mean that the
trade-offs are clear, and would create less of a bias against consideration of effects that
are more uncertain and harder to quantify.

The intended principles of REACH and sustainable development more generally in
Europe do not seem to suggest this was the intention of our current regulatory
framework. And the benefit cost ratio is not the sole deciding factor of whether a
proposed restriction is upheld. But it is not clear exactly how socioeconomic
assessments are conducted in the mix of the overall decision making process. Decision
makers should explicitly adopt criteria that have the precautionary principle at their
heart — such as a sustainability requirement that a certain amount of harm to humans
or the environment will not be tolerated, regardless of economic effects*.
Alternatively, where there is uncertainty over likely effects, a much lower ratio of costs
and benefits should be accepted (eg. costs of a proposed restriction must exceed
uncertain benefits by a large order of magnitude to be rejected).
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Section 6: Recommendations

Based on our analysis of current practice regarding discounting in restrictions and

authorisations under REACH, we offer the following recommendations to improve the

treatment of time, intertemporal valuation, and socio-economic assessment more

generally. Our recommendations are divided into those for people conducting

analyses, for decision makers, and for ECHA. Although there is overlap between these

people and groups, these should be read as recommendations for those taking on the

relevant roles.

For those conducting analyses

There is no one correct discount rate, but use a 2% discount rate as a
starting point. Use a maximum 2% discount rate when: there are or may be
health impacts on future generations (regardless over whether they occur far in
the future or not); and/or the time frame of the analysis is over 20 years or more.
Discount rates are applied on an annual basis. Otherwise, impacts that occur in
the future will be weighted very low in comparison to current impacts and may
as well not be included.

Conduct sensitivity analyses with 0% rates if a non-zero discount rate is
used, and present results with and without the non-zero rate. This will allow
those reading your analysis to understand whether the choice of discount rate
makes a material difference.

Use the same discount rate for each type of impact. Do not use a different
discount rate for different types of impacts, or your economic analysis will not
be consistent and you will get perverse results (ie. it may always seem better to
put off a beneficial intervention).

Select an appropriate time frame for the analysis - do not just us the
timeframe of an authorisation/restriction, but ensure that all material
impacts, even if they occur far in the future, are included. Justify why you
are using the timeframe you are using, and why you are confident that all
impacts are captured — in the case of authorisations this should not just
automatically be the period of authorisation. Ensure that you are including likely
health effects where they occur far in the future.

If some (particularly health and environmental) impacts cannot be
quantified, do not aggregate any health/environmental impacts into
monetary values. Aggregating some effects that have been quantified but not
others means those that are less certain tend to be left off the balance sheet.
Where results are aggregated, also present them as broken down as possible in
a table so that they can be compared easily.

Be critical about data quality. Including data on costs.

Where data on costs to business are very low quality (for example if there is only
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few, biased, or otherwise unrealiable data available), consider not to include
these in the analysis.

For decision makers

Insist on explanations for all key assumptions used in the analysis.
Question more of the seemingly innocuous decisions behind analyses,
particularly time frame of the analysis

Make sure you understand the real consequences for people,
environment, and economy. Do not focus on the aggregate numbers in the
cost benefit analysis, but rather on what are the meaningful consequences for
environment and health : i.e. how many people will be affected by what types of
impacts.

Uphold the spirit of the precautionary principle. If health or environmental
effects are uncertain, do not require that the costs outweigh the benefits — a
much lower ratio should be accepted.

For ECHA

Create clearer guidance on time and discount rates for practitioners and
SEAC members. The available guidance currently presents a range of options
without being prescriptive. Insist that at maximum a 2% discount rate is used
over long time periods and/or the time frame of the analysis is over 20 years or
more

Do not encourage monetisation and aggregation of impacts where there is
only partial quantification and a high level of uncertainty over some impacts —
particularly health and environmental impacts. Insist that rapporteurs do not
focus on getting a precise but innacurate answer, rather on understanding what
future impacts will meaningfully be.

Consider whether business confidential data truly is business confidential,
and make it clear that there must a strong justification for data to be concealed.
Investigate/research better methods for reporting on and judging scientific
uncertainty in the knowledge of chemicals, so that where impacts cannot be
quantified, decision makers can still understand the possible consequences of
their decision based the best knowledge available..
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Appendix A: The mathematics of discounting

The discount rate is applied on a compound annual basis to discount a future value,
and convert it into an equivalent present value.

Let the weight attached to a gain or loss in any future year, t, be §;. This weight it
usually called the discount factor. Let r be the discount rate. Then the discounting
formula is:

1
T (1+s)t

8¢

For example, if the discount rate (s) is 4%, then the value of the discount factor is:

810 = ———— = 0.68
107 (1.04)10

This means that any value in 10 years’ time would only be valued at 68% of its current
value now.

You could also say that the present value of €100 is €68 in 10 years’ time using a
discount rate of 4%.
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Appendix B: Ramsey and Stern

One useful framework to determine the social discount rate is to use the Ramsey
formula which says that the social discount is the sum of two components: (a) a term
representing pure time preference, and (b) a term representing expectations over future
growth in welfare, including an adjustment depending on how important it is to
transfer benefits between time periods or generations. The second part is necessary
because where people are expected to be better off in the future, people are less likely
to save. The values to use for these elements are usually chosen to represent the ethical
choices of the decision maker.

More formally, the equation is:

social discount rate = § + u.g
Where:
8 = pure rate of time preference

y = income elasticity of marginal utility, a term which measures preferences over
inequality between time periods or generations

g = long-run average rate of growth

Where did Stern’s discount rate come from? He used the Ramsey formula with the
following values:

e Pure time preference rate of 0.1% - arguing that the current generation has an
ethical obligation to place similar weights on outcomes for all generations. The
only reason it was not 0% was to reflect the small annual chance of human
extinction/some disaster.

e Income elasticity of marginal utility of 1, which assumed a relatively low
inequality aversion

e Term representing future growth of 1.3% - based on estimates of the longrun
growth of per capita income

Stern’s social discountrate =0.1+ 1 * 1.3 =1.4.
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Appendix C: Summary of chemical reports reviewed

Restrictions

Chemical name

Description of use

Quantified
benefit cost

Period of analysis

Discount rate used

example in doors,
windows, shutters, walls
etc.

environmental
benefits not
monetised)

analysis?
Bisphenol A,4,4'- Thermal paper Yes 2019 - 2030; (although in SEAC's subsequent analysis 4% (in SEAC's
isopropylidenediphenol health impacts are assumed to occur up to 2080) subsequent analysis,
health benefits
discounted at 2% for
first 30 years and 0%
thereafter)
Perfluorooctanoic acid Multiple; including surface | No - -
(PFOA) treatment of paper and
textiles and manufacture
and use of fire-fighting
foams
Dimethylfumarate (DMF) | Anti-mould agent in articles | No - -
to protect during transport
and storage
Chromium VI Leather articles Yes 2015 - 2035 1%
Methanol Windshield washing fluids; | Yes (benefits Single year -
as an additive to denatured | not
alcohol monetised)
Lead compounds - PVC Lead compounds are used Yes (health 2020 - 2040 (up to 2070 depending on option) 1%
to stabilise PVC, for and
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Nonylphenol, branched Placing on the market of Yes 2021-2031 4% (+/- 2% in sensitivity
and linear and textile clothing, fabric analysis; results not
Nonylphenol, branched accessories and interior presented separately)
and linear, ethoxylated textile articles containing
NP or NPE that can be
washed in water.
Lead compounds-Shot Restricting use of lead Yes Representative year 4% for costs to annualise
compounds in shot
1,4-Dichlorobenzene (p- Moth repellants, air No - -
dichlorobenzene) fresheners and toilet block
Phenylmercury Multiple (including rollers Yes 2013 -2030 1%
compounds on swivel chairs;
encapsulant for electronic
assemblies)
PAHs (polycyclic aromatic | Granules and mulches used | No 2019 - 2028 -
hydrocarbons) as infill material in
synthetic turn pitches and
in loose form on
playgrounds and in sport
applications
Pthalates Yes 2019 -2039 4% and 2%
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Authorisations

Quantified
Name Description of use Applicant BCA? Time period Discount rate used
Dibutyl phthalate Use of DBP as an absorption solvent
(DBP) in a closed system in the Up to 30
manufacture of maleic anhydride DEZA a.s. Yes years 4%/3% from 30 years
Use of trichloroethylene as solvent in
. the synthesis of vulcanization
Trichloroethylene . ALPA
accelerating agents for
fluoroelastomers Yes 10 years Not clear
Diarsenic trioxide Industrial use of diarsenic trioxide as | Yara France 7 MONTHS
a processing aid to activate the
absorption and desorption of carbon
dioxide by potassium carbonate from
synthesis gas formed in the
production of ammonia Yes Not clear
Industrial use as a process chemical
Trichloroethylene in caprolactam purification Grupa Azoty Yes 12 - 15 years 4%
Lead chromate Industrial use of lead chromate in Etienne
manufacture of pyrotechnical delay LACROIX
devices contained into ammunition
for naval self-protection Yes 2015-2030 1%
Use in packaging Richard Geiss 4% for economic impacts; 0% for health
Trichloroethylene GmbH Yes 25 years impacts
Functional chrom Functional chrome plating LANXESS CISA
plating etc. Yes 12 years 4%
Functional chrom
plating with Functional chrome plating with LANXESS CISA
decorative character | decorative character etc. Yes 7 years 4%
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Chromium trioxide

Surface treatment for applications in
the aeronautics and aerospace
industries, unrelated to Functional
chrome plating or Functional chrome
plating with decorative character

LANXESS CISA
etc.

Yes

12 YEARS

4%

Chromium trioxide

Electroplating with decorative
character

Grohe AG

Yes

2016 - 2032
(15 years)

4%

Sodium dichromate

Use of Sodium dichromate as an
additive for suppressing parasitic
reactions and oxygen evolution, pH
buffering and cathode corrosion
protection in the electrolytic
manufacture of sodium chlorate with
or without subsequent production of
chlorine dioxide or sodium chlorite

Ercros SA

Yes

Unclear -
confidential

4%

Chromium trioxide

Industrial spraying of chromium
trioxide mixtures for the coating of
metallic articles subject to harsh
environment to ensure either a low
temperature cured coating for
corrosion protection, or a high
temperature corrosion & oxidation
resistance with reduction of surface
roughness or a high temperature
adhesive, for aviation, power
generation machinery, Oil and Gas
and marine applications.

Praxair
Surface
Technologies
GmbH

Yes

12 years

4% for economic impacts; 3% for health
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Chromium trioxide

Industrial use, of a qualified mixture
of chromium trioxide by spraying or
immersion, and of a qualified
mixture of dichromium
tris(chromate) by pen application, for
the chromate conversion coating of
welded mechanical structures of
armoured vehicles and associated
parts made of high mechanical
properties aluminium alloys for
military use, and requiring a
maintained electrical conductivity
after severe climatic environments,
atmospheric corrosion resistance
and paint adhesion.

Nexter
Mechanics

Yes

7 years

4% for economic impacts; 3% for health

Ammonium
dichromate

Use of ammonium dichromate as
photosensitive component in a
polyvinyl alcohol photolithographic
lacquer system for the
manufacturing of mandrels which
are used in nickel electroforming
processes.

Veco B.V.

Yes

7 years - 2018
-2024

4%

1,2-Dichloroethane
(EDC)

Industrial use as a swelling agent and
reaction medium during the
phthalimidomethylation reaction of
polystyrene-divinylbenzene
copolymer beads in the
manufacturing of anion exchange
and chelating resins

Lanxess
Deutschland
GmbH

Yes

12 years

4%
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Use of sodium chromate for sealing
after anodizing, chemical conversion
coating, pickling and etching
applications by aerospace companies
and their suppliers

Viall services;
wesco aircraft

12 years -
time required
to
industrialise
alternatives

to sodium
Sodium chromate Yes chromate 4%
Use of chromium trioxide in a Clariant
catalyst for the dehydrogenation of Produkte 20 years,
Chromium trioxide propane to propene Yes 2017 - 2037 4%
1,2-Dichloroethane Use as an industrial solvent in the Bayer Pharma
(EDC) manufacture of the high-grade pure | AG
final intermediate of lopromide, the
Active Pharmaceutical Ingredient for
the X-ray contrast medium Ultravist® Yes 12 years 4%
Potassium chromate | Use of alkali metal dispensers Saes Getters No
containing potassium chromate for S.p.A. (adequately
production of photocathodes. controlled)
7 years
Formulation of mixture Aviall Services
pentazinc chromate Inc; Finalin
octahydroxide GmbH Yes 12 years 4%
Industrial use in the manufacture of | AVX limited
Dibutyl phthalate ceramic sheets for the production of
(DBP) multi-layer ceramic capacitors. Yes 7 years 1%
Bis(2-methoxyethyl) Use of diglyme as a solvent for the N.V.
ether synthesis of the anti-HIV active Ajinomoto
pharmaceutical ingredient (API) OmniChem
dapivirine. S.A. Yes 7 years 4%
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