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Chemicals are incorporated into a vast number of consumer products, and it has been recognized that
considerable exposures of humans and the environment to chemicals are due to diffuse emissions from
everyday products. Different approaches to the management of risks concerning chemicals in products
are discussed on the international arena, but no general strategy has yet been adopted. The aim of this
study is to investigate how health and environmental risks associated with chemicals in consumer prod-
ucts are currently managed in European Union legislations, mainly by the Toys Directive, the RoHS Direc-
tive, and REACH. Significant differences were found between the risk reduction strategies in these
legislations, including substance prioritization, type of restrictions and requirements, and information
dissemination to consumers. REACH regulates chemicals in products to a limited extent, and via quite
complicated processes. Product-specific rules are therefore useful supplements to REACH for regulating
chemicals in products. The combined effects of the RoHS and WEEE directives seem to be effective in pro-
moting substitution of substances identified as problematic in electrical and electronic equipment, and it
is recommended that the possibility to develop similar systems should be considered also for other prod-
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1. Introduction

Chemicals are incorporated into millions of manufactured prod-
ucts, such as building materials, textiles, toys, vehicles and elec-
tronics (Bengtsson, 2010; Swedish Chemicals Agency, 2009), and
it has been recognized that significant exposures of both humans
and the environment are due to diffuse emissions from products
that include or have been treated with chemicals (e.g. The Swedish
Environmental Objectives Council, 2008).

The new European chemicals regulation REACH (Registration,
Evaluation, Authorization and restriction of CHemicals) has been
criticized for being inadequate in regulating the use of hazard-
ous chemicals in consumer products (e.g. Rudén and Hansson,
2010; Swedish Chemicals Agency, 2009). In addition to REACH

Abbreviations: CMR, Carcinogenic, Mutagenic, Reprotoxic; DEHP, bis(2-ethyl-
hexyl)phthalate; ECHA, European Chemicals Agency; PBB, polybrominated biphe-
nyls; PBDE, polybrominated diphenyl ethers; PBT, Persistent, Bioaccumulative,
Toxic; PVC, polyvinyl chloride; (Q)SAR, (Quantitative) Structure-Activity Relation-
ship; REACH, Registration, Evaluation, Authorization and restriction of CHemicals;
RoHS, Restriction of Hazardous Substances; SAICM, the Strategic Approach to
International Chemicals Management; SVHC, Substance of Very High Concern;
VPvB, very Persistent and very Bioaccumulative; WEEE, Waste Electrical and
Electronic Equipment.
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there are also a limited number of legislations in the European
Union (EU) covering specific types of consumer products and
their chemical content. Different approaches to the management
of risks associated with the use of hazardous chemicals in prod-
ucts on a global level are discussed by international actors. The
Strategic Approach to International Chemicals Management
(SAICM) highlights for instance the importance of increasing ac-
cess to information of the chemical content of products (SAICM,
2009).

Controlling the use of hazardous chemicals in products is a
complex issue and currently no general strategy for risk manage-
ment exists. To develop a system that effectively handles problem-
atic combinations of chemical substances and products is a
considerable challenge. One important question is what different
regulatory approaches to use in order to successfully promote risk
reduction, including substitution, information dissemination, and
other risk management actions such as improved waste
management.

1.1. Aim of this study
The aim of this study is to investigate how risks associated with

chemicals in consumer products during the use phase are currently
managed in EU legislations and to discuss different aspects of these
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legislations in relation to their ability to promote risk reduction.
The present analysis contributes with new knowledge to the ongo-
ing discussion on developing more protective legal risk reduction
strategies for the use of hazardous chemicals in consumer products
with regard to human health and the environment.

2. Method
2.1. Selection of legislations

Three EU legislations have been selected for this comparative anal-
ysis: the Toys Safety Directive (European Council, 2009a), the Directive
on the restriction of the use of certain hazardous substances in electri-
cal and electronic equipment (RoHS) (both the current Directive:
European Council, 20034, and the revised Directive: European Union,
2011a), and REACH (European Commission, 2006) (Table 1). These leg-
islations were selected with the aim of covering (1) the major European
legislations that address the use of hazardous chemicals in consumer
products, (2) product categories that have a widespread use, and (3)
product categories known to include hazardous and/or high-volume
chemicals. It is recognized that all life cycle stages of a product, includ-
ing manufacturing, use, end-of-life and reuse, recycling and disposal,
are important to take into account in evaluating potential risks to hu-
man health and the environment and for risk reduction. However,
the emphasis of the present analysis is on hazards and risks associated
with the products’ use phase.

The initial identification of these legislations was based on the
list of legislations restricting the use of substances in articles in
Appendix 7 of the REACH “Guidance on requirements for sub-
stances in articles” (ECHA, 2008).

A preliminary analysis was carried out including also the Con-
struction Products Directive (European Council, 1989), the Medical
Devices Directive (European Council, 1993) and the Cosmetic Prod-
ucts Regulation (European Commission, 2009). These were however
excluded in the final selection from inclusion into the more detailed
analysis. The essential requirements of the Construction Products
Directive include a short paragraph on chemicals stating that con-
struction products must not emit toxic gases, dangerous particles
to the air or cause pollution of water or soil when they are part of
a building (Annex I). The Construction Products Directive is a so
called New Approach directive, and it refers to certain harmonized
standards for the practical implementation of the health and envi-
ronmental aspects (European Union, 2003). These standards have,
however, not yet been developed and as long as they are lacking, this
paragraph is not effective. As a result, the use of chemicals in
construction products is at present primarily regulated by REACH.
(Freilich, The Swedish Construction Federation, Personal Communi-
cation, 2010-04-23) The Construction Products Directive is further-
more under revision and major changes have been suggested
(Government Offices of Sweden, 2008). Therefore, the Construction
Products Directive is not further discussed in the more detailed com-
parisons presented below. How chemicals are regulated in medical
devices was excluded because medical devices have a rather limited
use application; the general population is not the target for exposure
and the exposure route generally differ from that of other consumer
products, i.e. the second criteria is not met. The reason for not includ-
ing cosmetics is that their function, contrary to that of “articles”, is
determined by their chemical composition. The requirements in
the Cosmetic Products Regulation were therefore not considered rel-
evant to the present analysis. The Energy-related Products (ErP)
Directive (European Council, 2009b, formerly the Energy-using
Products (EuP) Directive 2005/32/EC) is currently not regulating
the chemical content in those products, and was therefore not in-
cluded in the analysis.

For the purpose of this paper the terms product and consumer
product will be used synonymously with article as defined in

Table 1
Selected legislations and examples of consumer products that are within their
respective scope.

Legislation Products Examples
Toys Safety Directive Toys Teethers, plastic cars
2009/48/EC and dolls
RoHS Directives 2002/ Electrical and electronic ~ Computers, phones,
95/EC and 2011/65/EU  equipment TV screens
REACH 1907/2006/EC Any product except Textiles, shoes,
medical devices furniture

REACH: “an object which during production is given a special
shape, surface or design which determines its function to a larger
degree than does its chemical composition” (European Commis-
sion, 2006, Article 3).

2.2. Characterization of regulatory strategies

A number of characteristics were selected for comparison of the
legislations (Table 2). These characteristics were chosen to system-
atically describe central issues in the legislations including the pri-
oritization of substances, types of requirements and restrictions
and information and communication of the chemical content and
chemical properties of incorporated chemicals. The characteristics
were considered important as a basis for discussing the capacity of
the legislations to promote risk reduction, and they were identified
based on the authors’ previous research in regulatory risk assess-
ment (e.g. Beronius et al., 2009; Hansson and Rudén, 2006;
Hansson et al.,, 2011).

One key in the risk management of chemicals is substitution. To
substitute one hazardous chemical by a less hazardous chemical
requires, as a minimum, that the relevant chemical content of
the product is known and that the properties of the chemicals
are described in sufficient detail. There are a number of regulatory
measures that can encourage substitution. For the purpose of this
paper we will focus on restrictions and information. These
measures will be discussed in relation to the major identified char-
acteristics of each of the legislations.

3. Description of the legislations

In this section the characteristics (Tables 2 and 3) are used to
describe the selected legislations. The results are summarized in

Table 2
Description of the characteristics identified for comparison of the selected
legislations.

Regulatory Explanation

characteristics

Aim The aim of the legislation

Scope The products covered by the legislation
Regulatory Whether the legislation is substance-specific, i.e.

approach regulates particular identified substances that are

listed in the legislation, or criteria-based i.e. defines

a set of criteria that need to be applied in order to

identify substances that are eligible for regulation

The criteria used to prioritize which chemicals are

regulated

The substances and/or categories of substances that

are regulated

Test Whether generation of data is required or the
requirements system relies solely on available data

Information The type of information required from the
requirements producers/importers to be conveyed to consumers

and users, and for which chemicals/products this

information is required

Whether the information is communicated in the

form of labeling, use instructions or in other ways

Substance priority
criteria
Prioritized substances

Information
format
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Tables 4-6 (Section 4). All references in the following sections are
to the main directives/regulations respectively, unless stated
otherwise.

3.1. The Toys Safety Directive

A revised directive on the safety of toys (Directive 2009/48/EC)
went into force on July 20, 2009 (hereafter referred to as the Toys
Directive). This directive is replacing the former Toys Safety Direc-
tive (European Council, 1988), and most of its provisions shall be
incorporated by the European member states no later than January
20, 2011.

3.1.1. Aim

The objective of the Toys Directive is “to ensure a high level of
safety of toys with a view to ensuring the health and safety of chil-
dren whilst guaranteeing the functioning of the internal market
[...]” (Paragraph 48). In this context, one important purpose of
the Toys Directive is to limit the use of certain chemicals in toys.
The restrictions relating to the chemical content in toys will not
apply until July 20, 2013 (Article 53 and 55). During the transi-
tional period, the particular safety requirements concerning chem-
ical properties in toys (Annex II, Part 3) of the previous Directive
(88/378/EEC) will continue to apply.

3.1.2. Scope

The Toys Directive applies to “products designed or intended,
whether or not exclusively, for use in play by children under
14 years of age” (Article 2). “Whether or not exclusively” is an
addition to the 1988 Toys Directive and means that products do
not have to be intended for playing purposes only to be considered
a toy (Toy Industries of Europe, 2009a). The Toys Directive applies
to toys both produced in and imported to EU.

3.1.3. Regulatory approach

Annex II of the Directive constitutes particular safety require-
ments that concern the chemical content of toys. The chemical
content is regulated using both a criteria-based and a substance-
specific approach, meaning that the Toys Directive regulates sub-
stances that satisfy certain criteria as well as specific substances
identified as being of concern.

3.1.4. Substance priority criteria and prioritized substances

The main criteria used in the Toys Directive to prioritize sub-
stances for restrictions are the CMR criteria for category 1A, 1B
and 2 (according to European Commission, 2008a; European Coun-
cil, 1967, 1999). The CMR-classified substances and mixtures may
however be exempted from restrictions if the potential for expo-
sure is considered to be insignificant or very low (Annex II, Part III).

The Toys Directive also includes a ban of 55 fragrances identi-
fied in the Directive as allergenic. In addition, there are information
requirements for another 11 fragrances identified as allergenic, and
maximum migration limits for 19 metals. There are no criteria sta-
ted in the Directive explaining how these allergenic fragrances and
metals were prioritized.

3.1.5. Test requirements

The manufacturer is obliged to make a safety assessment which
includes identifying potential hazards associated with the use of
the toy and assessing the nature of the exposure to those hazards
(Article 18). The outcome of the safety assessments will determine
if any risk reduction measures or further testing is needed (Toy
Industries of Europe, 2009b). Although further testing is not explic-
itly required in the Toys Directive, this could potentially create
incentives for generation of new toxicity and/or exposure data.

To what extent this is actually the case in practice is not known
to the authors.

3.1.6. Information requirements

Manufacturers and importers of toys are obliged to provide con-
sumers with instructions and safety information on their products
(Articles 4 and 6). If a toy contains any of the 11 fragrances identi-
fied as allergenic, the name of the substance should be listed on the
toy if the concentration exceeds 100 mg/kg of the toy or a compo-
nent thereof (Annex II, Part III).

Warnings should accompany a toy when considered appropri-
ate (Article 11, and Annex V, Part A). For certain categories of toys
specific warnings are required. One such category is chemical toys,
e.g. chemistry sets, plastic embedded sets, and miniature work-
shops for ceramics (Annex V, Part B). If these toys contain danger-
ous substances or mixtures, instructions for use shall include a
warning of the dangerous properties of these substances or mix-
tures. The user instruction shall also contain recommendations
about precautious measures to be taken by the user, and the first
aid to be given in the event of a serious accident. In addition, chem-
ical toys shall bear a statement that the toy must be kept out of
reach of children under a certain age (decided by the manufac-
turer). Information about user limitations should at least state
the minimum or maximum age of the user (Annex V, Part B).

3.1.7. Information format

The warning should be conveyed in the form of a phrase or pic-
togram on the toy, on a label or on the packaging. The warnings
should be clearly visible, easily legible and understandable. Toys
also need to bear a CE mark when placed on the market. The CE
marking shows that the toy fulfills the essential safety require-
ments and the particular safety requirements in the Toys Directive
(Articles 4 and 15).

3.2. The RoHS Directives

The RoHS Directive (2002/95/EC) was adopted in February 2003
and took effect on 1 July 2006. A review of the RoHS Directive was
completed in November, 2010 (Council of the European Union,
2010), and in May 2011, the EU council had decided on a new
directive. The new RoHS Directive (2011/65/EU) will start to apply
in autumn 2012 (Swedish Chemicals Agency, 2011). For the pres-
ent analysis both the current legislation and the revised RoHS
Directive have been considered.

3.2.1. Aim

The aim of both the current and the revised RoHS Directive is to
harmonize the laws of the European member states on the restric-
tions of use of hazardous substances in electrical and electronic
equipment to help protect human health and the environment,
and ensure the sound recovery and disposal of electrical and elec-
tronic waste (Article 1). It is not specified what level of protection
is aimed for.

3.2.2. Scope

The current RoHS Directive applies to the following categories
of electrical and electronic equipment: large and small household
appliances, IT and telecommunications equipment, consumer
equipment, lighting equipment, electronic and electrical tools,
toys, leisure and sports equipment, and automatic dispensers.
These comprise categories 1-7 and 10 as set out in Annex IA of
Directive 2002/96/EC on waste electrical and electronic equipment
(WEEE) (European Council, 2003b). Electric, light bulbs and
luminaries in households are also included (Article 2). The revised
Directive also includes category 8, 9 and 11, i.e. medical devices,
monitoring and control instruments including industrial monitor-
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ing and control instruments, and other electrical and electronic
equipment not covered by any of the categories above. RoHS ap-
plies to electrical and electronic equipment whether produced in
or imported to EU.

3.2.3. Regulatory approach

Both the current and the revised RoHS Directive restricts the
use of certain identified substances; hence it uses a substance-spe-
cific regulatory approach. However, in the latest review of the
directive, a new methodology has been introduced for the identifi-
cation and future addition of substances to be restricted, which is
based on four criteria (see below).

3.2.4. Substance priority criteria and prioritized substances

Four metals: lead (Pb), mercury (Hg), cadmium (Cd), hexavalent
chromium (Cr®"), and two groups of flame retardants: polybromi-
nated biphenyls (PBB), and polybrominated diphenyl ethers
(PBDE), are restricted (Article 4 in the current RoHS Directive, An-
nex II in the revised RoHS Directive). These prioritizations were
partly based on risk assessments made within the previous Exist-
ing Substances legislation (Ekblom, Swedish Chemicals Agency,
Personal Communication, 2010-05-19; European Commission,
2000). The maximum permitted concentration is 0.1% by weight
of homogenous material except for Cd, for which the limit is set
to 0.01%. A homogenous material is a material being “of uniform
composition throughout” (Nordic Council of Ministers, 2010).
According to the methodology in the revised RoHS Directive, sub-
stances may be prioritized for restriction that during waste man-
agement could (1) negatively impact on the possibility for reuse
or recycling of EEE waste and materials, (2) give rise to uncon-
trolled or diffuse release to the environment or to hazardous resi-
dues, transformation or degradation products, (3) lead to
unacceptable exposure of workers, and (4) be replaced by substi-
tute substances or technologies which have less negative impacts
(Article 6). The review and amendment of the list of restricted sub-
stances should take “substances of very small size or with a very
small internal or surface structure, or a group of similar sub-
stances” into special account (Article 6).

3.2.5. Test requirements
The RoHS Directives do not include any test requirements.

3.2.6. Information requirements

The RoHS Directives contain no requirement to inform consum-
ers about the chemical content or hazardous properties of sub-
stances in electrical and electronic products. Since the substance
restrictions are directed at the level of homogenous material it is
necessary that data on substance concentrations are transferred
down the supply chain to the final producer.

The RoHS Directives refer directly to the WEEE Directive. The
WEEE Directive requires that producers provide information about
whether each type of new electrical and electronic equipment,
which is put on the market within one year after the equipment

Table 3
Summary of approaches used to regulate chemicals in articles under REACH.

is put on the market, contains dangerous substances or prepara-
tions. This information should be made available to reuse centers,
treatment and recycling facilities in order to aid waste manage-
ment (Directive 2002/96/EC, paragraph 22 and Article 11). The
WEEE Directive also requires that users of electrical and electronic
equipment in private households are provided with information
about environmental and health effects potentially resulting from
the presence of hazardous substances in these products (Directive
2002/96/EC, Article 10). As the consumer products covered by the
RoHS Directives are also covered by the WEEE Directive, the
requirement to provide information about chemical content and
potential risks to human health or the environment thus exists
for the products within the scope of the RoHS Directives.

3.2.7. Information format

Several manufacturers have voluntarily developed a compliance
labeling to clarify which products have been manufactured in
accordance with the RoHS Directives. According to the revised
RoHS Directive the CE mark is required to show that the equipment
meets the legal requirements (Article 7).

3.3. REACH

The European chemicals legislation, REACH (Regulation (EC)
1907/2006) went into force on the 1st of June 2007.

3.3.1. Aim

The overall aim of REACH is improved risk management of
industrial chemicals produced in, or imported to Europe. The im-
proved risk management is thought to rely on substitution by
encouraging the replacement of identified substances of very high
concern for human health and/or the environment by less danger-
ous substances or technologies, if economically and technically
suitable alternatives are available (Paragraph 12).

3.3.2. Scope

REACH regulates production, placing on the market, and use of
substances, mixtures (two or more chemical substances) and to a
limited extent also substances and mixtures in consumer products.
The requirements concerning substances in products apply to
products whether produced in or imported to EU, except for the
authorization requirement which is limited to substances when
they are used for manufacturing of a product within EU. Imported
products containing any of the substances on the so-called candi-
date list thus do not need to be authorized (Swedish Chemicals
Agency, 2010).

3.3.3. Regulatory approach

The use of chemicals in consumer products can become regu-
lated in five different ways under REACH (for a summary of these
five approaches see Table 3). REACH uses both substance-specific
and criteria-based processes.

Conditions Consequence(s)

Possible consequence(s)

Import or production volume >1 tonne/year and intended
release of the substance from the product

Product includes a SVHC >0.1% of the weight of the
product and import or production volume >1 tonne/year

Notification

Registration of data

Restriction

Registration
and restriction

Provide information to professional users and to consumers on request

Product includes a SVHC on the candidate list

Producer/importer should show that risks are adequately controlled and/or

Restriction

show that socioeconomic benefits outweigh health/environmental risks

Proposal from an EU member state to restrict a substance -
or mixture in a product

Restriction
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Substances in products should be registered if the produced or
imported volume of the substance exceeds 1 tonne/producer or
importer/year and if the substance is intended to be released from
the product “under normal or reasonably foreseeable conditions of
use” (Article 7). The amount of data required for the registration
depends primarily on the produced/imported volume (Annexes
VII-X). Following the registration the European Chemicals Agency
(ECHA) can propose restrictions (Paragraph 29).

Based on the information required in the registration dossiers a
chemical may be classified as a Substance of Very High Concern
(SVHC) and put on the candidate list. Before the first registration
deadline in November 2010, around 143,000 substances had been
pre-registered under REACH (ECHA, 2010). The identification of a
SVHC is based on hazard criteria (CMR cat 1 or 2, PBT, or vPvB
and/or substances “which give rise to an equivalent level of con-
cern”) (Article 57). The identification of substances to be put on
the candidate list is performed in collaboration between interested
parties using a case-by-case approach (Article 59). The first step in
this process is thus criteria-based, while the second step is sub-
stance-specific.

If the concentration of a SVHC exceeds 0.1% of the product’s to-
tal weight and if the total volume of the substance in all products
exceeds 1 tonne/year/producer or importer, then a notification
should be sent to ECHA, unless already registered for that use, or
if it can be concluded that humans and the environment are not ex-
posed to the substance during normal or reasonably foreseeable
conditions of use (including disposal) (Article 7). The notification
should include the identity and classification of the substance,
identified use(s) of the substance in the product and produced or
imported volume. Based on the notification information, ECHA
can decide to require a registration (Paragraph 29).

For substances on the candidate list, which are present in prod-
ucts in concentrations exceeding 0.1% of the product’s total weight,
the supplier of the product is obliged to provide professional users
with “sufficient information” for it to be handled in a safe way. As a
minimum, the name of the substance must be provided. If re-
quested, the same information should be given to consumers with-
in 45 days (Article 33).

When a substance on the candidate list has been prioritized for
authorization the producers of that substance must show that the
risk of the substance will be adequately controlled and/or that
socioeconomic considerations outweigh health and/or environ-
mental risk (Article 60).

EU member states can also propose certain (uses of) chemicals
to be restricted or banned regardless of whether there is a duty to
register the substance or not. The restrictions also apply regardless
of produced or imported volume, unless it is specified in the annex.

3.3.4. Substance priority criteria and prioritized substances

As described above, the following criteria are used as basis (of-
ten in combination) for selecting which chemicals are subject to
registration, notification, information dissemination, and authori-
zation when used in products:

e Produced or imported volume.

o Intended release of the substance from the product.

e SVHC-criteria (see above).

e Concentration limits (0.1% of the product on a weight basis).

e PBT or vPvB properties, wide dispersive uses, or high volumes
(criteria for authorization prioritization) (Article 58).

The substances covered by the “intended to be released” crite-
rion are e.g. fragrances.

The candidate list currently consists of 53 SVHC (ECHA, 2011).
In addition to these, there are the over 50 substances on the list
of restrictions. However, only a few of these are restricted for use

in products. The substances on these two lists belong to different
chemical use categories and have various hazardous properties.

3.3.5. Test requirements

One important objective of REACH is to increase the knowledge
about the inherent properties and uses of chemical substances on
the market. The registration dossier should include data on e.g.
physico-chemical properties of the substance and for high volume
substances also toxicity and ecotoxicity data. The required amount
of data on toxicity is mainly determined by the produced or im-
ported volume. A prioritization of which of the low-volume sub-
stances to test will be done, e.g. based on (Quantitative)
Structure-Activity Relationship ((Q)SAR) data (see e.g. Rudén and
Hansson, 2010).

3.3.6. Information requirements

As mentioned above, the producer or importer has the duty to
provide information to professional users if the product in question
includes a SVHC on the candidate list in concentrations above 0.1%
by weight of the finished product. The information should be “suf-
ficient” for the product to be handled in a safe way (Article 33). As a
minimum, the name of the substance must be provided. The same
information should be given to consumers within 45 days if
requested.

3.3.7. Information format

No labeling or information system to inform the consumers
about the chemical contents of products is integrated in REACH.
The duty for suppliers to communicate information about e.g. com-
position, identified hazards and exposure control up and down the
supply chain does not apply to products, but only to substances
and mixtures (Articles 31, 32 and 34).

4. Comparative analysis
4.1. Aim and scope

REACH and the RoHS Directive aim at reducing risks to both hu-
man health and the environment. They regulate chemicals in con-
sumer products in a general manner in the sense that no specific
group of people or environmental compartment are in the focus
of protection. In contrast, the Toys Directive focuses on the protec-
tion of health, and furthermore on a specific subpopulation, i.e.
children (Table 4).

All restrictions in the Toys Directive and the RoHS Directive ap-
ply to consumer products whether produced within the EU or im-
ported to the EU. On the contrary, the authorization requirement
under REACH will not apply to products containing SVHCs on the
candidate list when they are imported to EU.

4.2. Regulatory approach, priority setting and test requirements

4.2.1. Regulatory approach

The scrutinized legislations use different approaches in the way
they regulate the use of substances in their respective product
categories; some are general and criteria-based, meaning that they
include processes for identifying new substances of concern based
on specified criteria. In that way they cover, in principle, any
substance. Other legislations focus on the risk management of
particular substances identified as problematic, i.e. are sub-
stance-specific. REACH and the Toys Directive combine criteria-
based and substance-specific approaches. In contrast, the current
RoHS Directive uses a substance-specific approach (Table 5).
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Table 4
Summary of the aim and scope of the legislations.

Regulatory
characteristics

Toys Directive 2009/48/EC

RoHS Directives 2002/95/EC; 2011/65/EU

REACH 1907/2006/EC

Aim Ensure a high level of safety
of toys with a view to ensuring
the health and safety of children

Protection of human health and the
environment

Improve the protection of human
health and the environment

Scope Toys Electrical and electronic equipment Industrial chemical substances,
mixtures and products (i.e. articles
under REACH)

Table 5

Summary of the regulatory approach, priority setting and test requirements of the legislations.

Regulatory
characteristics

Toys Directive 2009/48/EC

RoHS Directives 2002/95/EC; 2011/65/EU

REACH 1907/2006/EC

Regulatory Substance-specific and criteria-based
approach

Substance priority CMR cat. 1 and 2, concentration limits,
criteria including migration concentration limits

Identified prioritized
substances

CMR cat. 1 and 2, 66 allergenic fragrances,
19 metals

Test requirements No

Substance-specific and criteria-based®

Concentration limits (by weight in
homogenous materials)

Substances that could have a negative
impact during waste management”

Pb, Hg, Cd, Cr®*, PBB, PBDE

Substance-specific and criteria-based

Concentration limits (by weight of
the product), produced/imported
volume, intended release, SVHC
criteria (CMR cat. 1 and 2, PBT, vPvB,
and “equivalent level of concern”)
53 SVHC, 58 restricted (groups of)

substances some of which relates to
consumer products (Annex XVII)
Yes

@ The revised RoHS Directive also includes a criteria-based approach.
b These are included in the revised RoHS Directive.

Table 6
Summary of the information and communication requirements of the legislations.

Regulatory
characteristics

Toys Directive 2009/48/EC

RoHS Directives 2002/95/EC; 2011/65/EU

REACH 1907/2006/EC

Information requirements Yes

Information format For chemical toys: use instructions and a
warning phrase or pictogram
All toys: CE marking

The revised RoHS Directive requires the CE

Yes

No general information system
exists

Consumers can request information
case-by-case

4.2.2. Substance priority criteria and prioritized substances

Two of the legislations under scrutiny use CMR-criteria for pri-
oritization. Besides that, there are clear differences in their priority
setting criteria and what substances that have become prioritized.
This may seem inconsistent, but it could also be motivated given
the complexity of the system to be regulated. Appropriate prioriti-
zation of combinations of consumer products, their chemical con-
tent, use pattern, exposure potential, and waste management is
likely to require more or less tailored approaches for different
product categories.

All legislations use concentration limits as a criterion for prior-
itization. These limits are, however, applied differently. In the Toys
Directive, the concentration limits apply either to the toy or compo-
nents of the toy. The maximum permitted concentration limits in
the RoHS Directives should be applied to any homogenous material
that the product consists of. In contrast, the general concentration
threshold of 0.1% under REACH shall apply to the entire complex
product as produced or imported (ECHA, 2008). The way in which
the 0.1% concentration limit is used within REACH has led to an
intensive discussion within the EU. The interpretation is consid-
ered unacceptable by six of the European member states (Austria,
Belgium, Denmark, France, Germany and Sweden) since it will
have consequences for the information dissemination about the
presence of SVHC in products (Nordic Council of Ministers, 2010).
The current interpretation of the 0.1% threshold will potentially
lead to losses of important information since the requirements will
cease to apply as smaller products are incorporated into complex
products (Nordic Council of Ministers, 2010).

The production volume thresholds for test requirements and
the “intended to be released”-criterion are unique to REACH. The
latter criterion has, however, some similarity with the migration
limits for metals in the Toys Directive which are based on the met-
als’ bioavailability and hence their exposure potential.

The revised RoHS Directive states that “substances of very small
size or internal or surface structure which may be hazardous due
to properties related to their size or structure” should be taken into
account when evaluating the need for future restrictions and sub-
stitutions (Paragraph 12). Although it is not clearly stated, REACH
also covers substances at the nanoscale (European Commission,
2008b). However, there are no provisions referring specifically to
nanomaterials in REACH (European Commission, 2008b).

The identification of SVHCs and the inclusion of these sub-
stances on the candidate list are crucial processes for risk manage-
ment of chemicals in consumer products within REACH. These
processes are complicated and concerns have been raised that they
will be slow and bureaucratic (see e.g. the Substitute It Now (SIN)
Reporter; International Chemical Secretariat, 2009). Therefore,
even though REACH is a more comprehensive legislation with a
wider scope than the product-specific legislations, it will most
likely only affect the use of hazardous substances in consumer
products to a limited degree, since most requirements only pertain
to the identified SVHC on the candidate list. The criterion of
“intended release” triggering the registration requirement also
has a narrow scope and will likely not be applicable to very many
substances. The Toys Directive, which regulate CMR classified sub-
stances as a group, will automatically include substances to the
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extent that they undergo testing and become classified, for in-
stance as a consequence of the test requirements under REACH.
The number of regulated substances is however not the sole mea-
surement on how extensive a legislation is with regard to risk
management; it also depends on the type of measures and require-
ments that are associated with the regulated substances.

Many substances are used in consumer products which are
within the scope of all legislations analyzed in the present paper.
One such substance is bis(2-ethylhexyl)phthalate (DEHP) (Heudorf
et al., 2007). DEHP is classified as toxic to reproduction, on the ba-
sis that it may impair fertility and may cause harm to the unborn
child according to Annex I to Directive 67/548/EEC. It is regulated
in different ways and to different extent depending on the type
of product in which it is present. DEHP is currently still allowed
to be used in products only regulated by REACH, e.g. clothes, shoes
and furniture. In February 2011 the EU Commission decided to
move DEHP from the candidate list to Annex XIV, which means
that producers need to apply for its uses to be authorized no later
than 21 August 2013 for these uses to continue to be allowed after
21 February 2015 (European Union, 2011b). Polyvinyl chloride
(PVC) plastics are often used in toys and children’s care products
(European Chemicals Bureau, 2008), and DEHP was a commonly
used plasticiser in such consumer products before the European
Commission decided in 2007 to prohibit its use in toys and child-
care products in concentrations exceeding 0.1% (European Com-
mission, 2006, Annex XVII). The Toys Directive also prohibits
DEHP in toys (European Council, 2009a, Annex II, Part III). The
scope of the RoHS Directive covers among other things PVC cables,
e.g. power cords to computers, which can contain DEHP. DEHP is
not one of the restricted substances in the current or revised RoHS
Directive. DEHP is thus banned in some product categories, such as
toys and childcare products, while its use is unrestricted in others,
such as PVC floorings and clothes. DEHP is prohibited in toys and
childcare products as a means to protect those being particularly
sensitive, but due to this inconsistency children may still be ex-
posed to DEHP via its presence in PVC floors, clothes and other con-
sumer products. Such regulatory diversity may be explained by
variable exposure levels and/or sensitivity towards the substances
in sub-populations identified as the primary recipients. However,
in the case of DEHP, children may, as a consequence of the legisla-
tive inconsistency, still be exposed via emissions from other types
of consumer products.

4.2.3. Test requirements

The RoHS Directive and the Toys Directive do not require any
toxicity tests to be performed, but rely on available data for prior-
itizing substances for regulation. REACH is the only of these legis-
lations that puts focus on the generation of new (eco-)toxicity data
of previously untested or inadequately studied chemicals.

4.3. Information and communication to users

There is little coherence between the legislations concerning
requirements to provide information to users about the chemical
content and/or properties of incorporated chemical substances
(Table 6).

First, all legislations include some requirement to provide infor-
mation to consumers except the RoHS Directive.

Second, the type of information required by REACH and the
Toys Directive differs. While REACH, as a minimum, only requires
that the name of included SVHC is provided by the supplier, the
Toys Directive requires that certain chemical substances in the
product are clearly stated, and that use instructions and warnings
are provided to the consumers.

Third, how that information is conveyed is also divergent. The
responsibility for disseminating information about incorporated

chemicals to consumers lies with the producers or importers
according to the Toys Directive. In contrast, according to REACH,
the consumers need to ask to get the information.

The CE mark, which is required by the new approach directives
(the Toys Directive and the revised RoHS Directive), states that the
product complies with the legal requirements. It is not primarily
intended for consumers and it does not provide any information
about which chemical substances a product contains.

5. Discussion

The aim of the present analysis was to identify which character-
istics, included in the different legislations, are important for pro-
moting substitution of hazardous substances in products to safer
alternatives. This is of course different from a general appraisal
of the quality of the different legislations.

5.1. Aim and scope

The authorization requirement under REACH does not apply to
imported consumer products. Together with the restrictions, the
authorization process makes up the main way in which substances
can become banned or restricted by REACH. The authorization is
thus a key process in current EU chemicals legislation for substitut-
ing SVHCs with less hazardous substances or other safer non-
chemical alternatives. In contrast, the other legislations under
scrutiny impose the same obligations for products imported from
non-EU countries as for those produced within the EU. It has been
stated that the RoHS Directive “has had profound impact on the
global electronics industry” and that the Directive has led to, not
only on a European, but also a more protective standard on hazard-
ous substances in electronics on a global level (Tsydenova and
Bengtsson, 2011). A significant amount of consumer products are
imported to the EU from countries having less stringent chemicals
control. In order to obtain the same protection for imported prod-
ucts as for those produced within the EU, the EU would have to
implement the same requirements for imported products as for
EU-produced products under REACH.

5.2. Regulatory approach, priority setting and test requirements

The advantage of a criteria-based approach is that the legisla-
tion includes processes both for identifying and restricting sub-
stances of concern. The disadvantage of such a legislation is that
it might become complex, and include several processes that could
be time and resource consuming. One process that runs this risk is
the REACH authorization process. So far, only some 50 substances
out of the 143,000 pre-registered substances have been included
on the candidate list.

The advantage of using a substance-specific approach is that it
will have a direct effect on information dissemination and substi-
tution. If a substance is prohibited for use in a particular consumer
product then the responsible agent needs to acquire knowledge to
ascertain that the product is in fact free of that compound. The
RoHS Directive is an example of a regulation using such an ap-
proach. Identification of individual substances for restriction is
perhaps better suited for product-specific than for general regula-
tions, since in the former case the scope of products is more clearly
defined, and typical chemical content and exposure routes can pos-
sibly be identified. Hence, the substances prioritized for restriction
become better selected with regard to how they are used. The dis-
advantage is that the scope is fixed i.e. it covers a number of par-
ticular substances, and it does not, by itself, create incentives to
generate information or risk management actions beyond what is
currently required. Another difference between these two
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regulatory approaches is that restrictions according to the sub-
stance-specific approach require substances to first be introduced
into the legal act, while the criteria-based approach automatically
includes substances as they have been identified to satisfy the
criteria. The latter approach thus puts more responsibility on
producers and importers.

5.3. Information and communication to users

The combined force of the RoHS and WEEE directives has cre-
ated incentives to generate information about parts of the chemical
content of electrical and electronic devices and to disseminate this
information to the producer of the final product, reuse centers and
recycling facilities.

The way information about chemical content is transferred to
users/buyers of different consumer products differs. According to
REACH consumers have to actively contact the manufacturer and
request information about the contents of SVHC in their products.
This seems to be an ineffective way of communication that is
likely to limit the amount of information received by the
consumers.

5.4. Conclusions and recommendations

The present analysis shows that there are significantly different
approaches for regulating the chemical content in different catego-
ries of consumer products within the EU. These differences include
which substances are restricted or banned, what type of restric-
tions and requirements are used, and what information is provided
to the consumer.

REACH is the main driving force for generating data and
increasing knowledge about the properties of industrial chemicals
in the EU. In order for decisions on risk reduction to be based on
adequate scientific data on all products that are potential targets
of such measures the REACH legislation would have to be modified
in several ways. As identified in the present study, such a modifi-
cation would have to deal with the following five features of the
current REACH legislation:

e REACH regulates chemicals in products only to a very limited
extent, and

e Via quite complicated and time-consuming processes.

e The authorization requirement does not apply to SVHCs in EU-
imported products.

e The 0.1% concentration limit applies to the entire, complex
product, and

o Several of the requirements do not apply to low-volume chem-
icals (i.e. <1 tonne/year).

Given the nature of products (large number of diverse and often
complex items) it seems unlikely that all products could be cov-
ered by a single regulation. Product-specific rules can therefore
be a useful supplement to REACH for regulating chemicals in
products. Based on the comparative analysis, five strengths of the
product-specific RoHS Directive are that:

e The current RoHS rules are relatively uncomplicated.

e The RoHS Directives’ requirements apply also to products
imported to the EU.

e The concentration limit criterion applies to homogenous
materials.

e The connection between the RoHS and WEEE directives requires
that producers of electrical and electronic equipment take the
environmental or health problems that can arise during the
waste phase into greater consideration already at the design
and manufacturing phase, and

e Together, the RoHS and WEEE directives have created incen-
tives for generating information about the chemical contents
of electronic devices and for disseminating this information to
relevant supply chain actors.

The RoHS and WEEE directives are working together with the
aim of preventing certain hazardous substance in electrical and
electronic equipment from being released into the environment
and reducing the risk of them causing harm to human health or
the environment. While the RoHS Directives reduces the inclusion
of hazardous substances in electrical and electronic equipment, i.e.
at their source, the WEEE Directive seeks to prevent products to be
sent to landfills after they have reached their end-of-life.

The number of regulated substances in the RoHS Directive is
currently limited, but it is foreseen that the inclusion of additional
chemicals will be a less complicated process under the revised
directive. Inclusion of substances will probably partly be based
on risk assessments performed within REACH. Given the amount
of resources invested in REACH, it is crucial to utilize REACH data
as they become available, but other sources of information should
also be explored whenever this is possible and relevant. In our
view, the combined effects of the RoHS and WEEE directives seem
to be an effective way to promote substitution of substances iden-
tified as problematic in electrical and electronic equipment.

The introduction of directives, using a similar approach as the
RoHS and WEEE-connected directives, also for other product cate-
gories may possibly be an efficient way to achieve some of the
goals of the chemicals legislation.
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