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Governance of Chemicals in the Baltic Sea
Region: A Study of Three Generations

of Hazardous Substances
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Abstract This study zooms in on public governance in the Baltic Sea region of
three generations of notorious hazardous substances, namely, PCBs, PBDEs and
PFOS/PFOA. Following regulation, PCB concentrations in the Baltic Sea have
decreased substantially although they are still above pre-industrial levels. PBDE
levels have also decreased in some places, but they too are well above targeted lev-
els, whereas the situation for PFOS and in particular for PFOA has hardly improved
at all. In the case of PCBs, while comprehensive measures took long to implement,
initial preventive measures were taken early based on the precautionary principle.
This contrasts with the cases of PBDEs, PFOS and PFOA, where the burden of
proof on policy-makers has been high and hence caused severe delays in policy-
making. There has, however, generally been a positive interplay in all three cases
between the EU, which has legislated, and HELCOM, which has taken the role of
concept and agenda setting. While environment-oriented policies, such as the
Ecosystem Approach to Management under MSFD and BSAP, have grown in
importance over time, polluter-oriented chemical legislation has been more impor-
tant when it comes to final decision-making. Nevertheless, the general response has
been reactive rather than proactive, and there is no indication that society responds
faster today than in the past, at least not given the fact that awareness, experience
and knowledge are greater today than a few decades back. Based on that insight, the
article discusses various options for improving governance.
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5.1 Introduction

It is well known that tens of thousands of man-made chemical substances are used
by industries in the making of various products in the Baltic Sea area. Hundreds of
these, known to have inherent hazardous properties, are emitted and present in the
marine environment, both in the sea and in living organisms in and around the sea,
including in humans (HELCOM 2010a; Lyons 1999). The negative consequences
of these substances on various species have been well documented in the case of the
Baltic Sea, including reproductive disorders in marine mammals (Bergman 2007)
and imposex in snails (Santillo et al. 2001). In other cases, the long-term conse-
quences are more difficult to interpret, for example, the fact that newborns of moth-
ers on the East Coast of Sweden, who consume a relatively high amount of
contaminated fish, weigh significantly less than newborns on the West Coast
(Rylander et al. 2000). Most likely, the full picture of consequences of hazardous
substances in the marine environment is still emerging.

In fact, when it comes to understanding the total risks of real life exposure to the
very complex mixture of hundreds or more industrial chemicals in the Baltic Sea,
there are huge information gaps. This is basically due to lack of knowledge and data
on properties and exposure conditions for the vast majority of substances (Allanou
et al. 1999; Gilbert 2011; Rudén and Hansson 2010) and in particular the adverse
consequences of combinations of these substances (Kortenkamp et al. 2009). On
top of this complex pollution situation with extreme levels of scientific uncertainty,
a complex and fragmented governance system consisting of multi-level, multi-
sector and multi-actor interactions escalates the challenges associated with environ-
mental policy objectives. That the Baltic Sea ecosystem in addition is more
vulnerable to pollution than most other sea areas (Magnusson and Norén 2012) is
not making the task easier.

To cope with the problems and risks of chemical pollution, a number of gover-
nance structures and strategies have been put in place, aimed at what has been
termed a “Baltic Sea with life undisturbed by hazardous substances” (HELCOM
2007). However, in spite of quite successful mitigation efforts in relation to some
pollutants, overall goals are far from being realised (HELCOM 2010a; MMB 2012)
and the resulting costs of chemical contamination can be very high (KEMI 2013a;
NCM 2004; UNEP 2013). At the EU level, for example, it has been roughly esti-
mated in one study that exposure to endocrine disrupting chemicals costs 13-31
billion Euros annually (Jensen 2014), whereas the costs today of impaired male
reproduction have been calculated in another study to reach above 1.2 billion Euros,
with variations up and down depending on the assumptions made (NCM 2014).
Over time, the political landscape, mitigating measures and environmental gover-
nance approaches in place have all evolved. In the 1960s, “polluter-oriented”
approaches emerged, commonly focusing on national command and control of
point sources, which gradually were complemented with “environment-oriented”
approaches, based on broader and ecologically more holistic perspectives (Karlsson
et al. 2011). Under the former approach, in the “sphere” of, for instance, chemicals
policy, preventive measures were often balanced by compromises based on



5 Governance of Chemicals in the Baltic Sea Region: A Study of Three Generations... 99

technological and economic parameters, such as in requirements for best available
technology. Such measures still constitute important parts of environmental law in
the Baltic Sea region, for example, in legislation on the use of chemical substances,
such as the REACH regulation (EC 2006a) of the European Union (EU). In the lat-
ter environment-oriented “sphere”, the starting point is rather health and ecosystem
parameters, which is evident, for instance, in the setting of environmental quality
standards and in criteria and indicators for Good Environmental Status under the
EU Marine Strategy Framework Directive (EC 2008a).

This development in law and practice has gone hand in hand with new theories
on environmental policy, underlining the need for broad governance studies and
strategies. While the governance concept has been described in various ways (Adger
and Jordan 2009; Kooiman 2003; Pierre and Peters 2005; Young 1994), a common
core recognises the transfer of government authority upwards to international insti-
tutions, sideways to non-governmental actors and downwards to local actors (Kern
and Loffelsend 2008). In the multi-country, multi-sector, multi-risk and multi-
stakeholder environment of the Baltic Sea area, broad governance measures are not
only taking place but are also considered normatively desirable (Joas et al. 2008),
not least when it comes to the prevalent call for an ‘ecosystem approach to manage-
ment’ (EAM) (Backer et al. 2010; Curtin and Prellezo 2010; Karlsson et al. 2011;
Murawski 2007; Osterblom et al. 2010). EAM is integral to the Convention on
Biodiversity (UN 1992) as well as in the work of HELCOM, the executive body
under the Helsinki Convention (1974), where it has been defined as (HELCOM and
OSPAR 2003):

“the comprehensive integrated management of human activities based on the best available
scientific knowledge about the ecosystem and its dynamics, in order to identify and take
action on influences which are critical to the health of marine ecosystems, thereby achiev-
ing sustainable use of ecosystem goods and services and maintenance of ecosystem integ-
rity”. The application of the precautionary principle is equally a central part of the ecosystem
approach.

Under this environment-oriented governance approach, which recognises com-
plexities in both natural and social systems, all relevant and interlinked systems and
parameters are supposed to be considered across scales and sectors over time and in
the light of the precautionary principle. Nowadays, EAM is expressed in both pol-
icy, for example, the Baltic Sea Action Plan (HELCOM 2007), and law, for exam-
ple, the Marine Strategy Framework Directive (EC 2008a).

This case study on public governance of chemicals in the Baltic Sea investigates
three key examples from three generations of halogenated organic industrial sub-
stances, namely, PCBs (chlorinated), PBDEs (brominated) and PFOS/PFOA (fluo-
rinated). This choice of sub-cases has been made in order to allow for an in-depth
analysis of how public governance has evolved under different periods and political
systems, with varying degrees of uncertainty and controversies. In doing so, the
article describes the co-evolution of risk and governance in each sub-case, with a
focus on two key bodies for environmental policy in the Baltic Sea region — the EU
and HELCOM. The ultimate aim is to elaborate on potential strategies for improving
the fulfilment of environmental objectives at hand. More specifically, the study
addresses the following questions:
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1. Which measures — such as legislation, recommendations and policies — have the
EU and HELCOM taken to manage PCBs, PBDEs and PFOS/PFOA; how do
these relate to risk assessment, scientific uncertainty and controversies; and what
governance outcomes can be identified?

2. Which governance approaches — such as risk-based polluter-oriented command
and control, or EAM, including the precautionary principle — have been applied
in each of the sub-cases?

3. What can be learnt from the past and present, and which strategies can be identi-
fied for potentially improving risk governance of chemicals in the Baltic Sea
region (BSR)?

The focus on EU and HELCOM, based on the insight that these institutions are
the most important ones for the governance of chemicals in BSR (Karlsson et al.
2011), means that measures at national or other levels, as well as voluntary mea-
sures, will not be studied in any detail. Furthermore, the study centres on industrial
chemicals in general and not on specific groups of chemicals or products, such as
pharmaceuticals or toys, since the associated risks and regulations in such cases
often deserve specific attention. In addition, the emphasis is placed on initial
science-policy relations, and on broader policies and general legislation, rather than
on the often very detailed and diversified regulations that develop once a problem
has been commonly recognised and measures have been institutionalised in society
along products’ and substances’ life cycles.

The study is primarily based on a review of documents and literature, but also on
a series of in-depth interviews with a number of stakeholders. The documents stud-
ied were peer-reviewed scientific publications on problems and management in the
area, so-called grey literature, such as reports and other types of publications from
non-governmental and governmental agencies and institutions working on environ-
mental governance in BSR, and political documents. The latter consisted of laws,
policies, plans, assessments and various types of documents pertaining to strategies
and management tools, mostly at EU and international levels. Examples include:

* EU: the Water Framework Directive (EC 2000), the Marine Strategy Framework
Directive (EC 2008a) and the REACH regulation (EC 2006a), together with several
technical risk assessment documents (e.g. EEC 1993; European Commission 1994).

e HELCOM: the Baltic Sea Action Plan (BSAP) (HELCOM 2007) under the
Helsinki Convention (1974, 1992), several politically adopted recommendations
and technical documents and reports for monitoring and assessment.

The in-depth interviews were carried out as part of the broad RISKGOV project
and have been documented and reported elsewhere (Karlsson et al. 2011; Udovyk
et al. 2010). A total of 22 semi-structured interviews, with open-ended questions,
were conducted with scientists, politicians and journalists, as well as other actors in
HELCOM institutions and national and EU authorities. For this study, the general
results from the interviews are foremost used to structure the analysis and find the
broader patterns over time in relation to the sub-cases studied.

In what follows, we present an overview of the development of governance in
BSR over time, after which the three generations of sub-cases are detailed. Each
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result section starts with a problem presentation and a description of the more spe-
cific governance measures taken in the EU and by HELCOM, respectively, and is
followed by an analysis of trends and approaches. In doing so, the policies, laws and
other tools discussed are brought up chronologically and related to each case. The
article ends with a discussion on potential roads ahead that may promote policy
objectives in place.

5.2 Governance of Industrial Chemicals in the Baltic Sea
Region over Time

Chemical risks in BSR are dealt with at local, regional, national, EU and interna-
tional levels. Measures taken at the local level, being largely those of implementing
law, are dependent on decisions taken at the national level and, in the case of traded
products, on supranational agreements, made either within the EU or internation-
ally. Governance structures at high levels in particular have evolved and changed
substantially since the mid-1900s, the time period when industrial chemicals
increasingly have come into use.

When the debate on chemical risks and their governance was initiated in the
early 1960s, West Germany was the only country in BSR that was then a member
of what was known as the European Community (EC). It was only a decade later or
so that another Baltic Sea country, Denmark, joined the EC. At that time, the EC
had no more than a rudimentary chemicals policy. What was in place in parallel was
the Helsinki Convention (1974) for the protection of the Baltic Sea, which entered
into force in 1980, as a binding framework agreement for the seven contracting par-
ties. The convention aimed to control all types of pollution and imposed various
obligations on parties to counteract hazardous substances. The Soviet Union was a
part to the convention and dominated the eastern shores of the Baltic Sea. In spite
of the cold war, however, the HELCOM operative body of the convention managed
to adopt a large number of ‘recommendations’ over the coming decades, one exam-
ple being for hazardous substances (Selin and VanDeveer 2004).

Eventually, the Berlin Wall and the Soviet Union fell, and soon thereafter, the
convention was amended and other (Eastern European) countries and the EC joined
the cooperation (Helsinki Convention 1992). The revised convention was extended
and strengthened with specific and technical provisions and action points address-
ing the prevention and control of pollution including chemical pollution. The pre-
cautionary principle was explicitly included, even if the concept was referred to
already in a 1988 ministerial meeting, and precautionary measures were taken
already from the start, e.g. by recommending phase-out of substances not fully sci-
entifically proven to cause damage (Pyhili et al. 2007).

In 1995, Finland and Sweden joined the EU. Most of the countries of the Baltic
Sea shoreline were then part of the EU. Due to a treaty revision in the mid-1980s
(EC 1986), the EU had set explicit treaty-based environmental objectives, which
over time led to a more comprehensive — and binding — environmental legislation in
the union, including in the field of chemicals and the marine environment. It is
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important to point out that the EU has the power to enforce various stipulations if
not followed by Member States, something that is not the case under the Helsinki
Convention despite its binding character. In fact, the European Court of Justice can
in some cases even decide to impose economic sanctions on Member States that do
not comply with legislation agreed upon in common.

Ten years later in 2004 when the EU was enlarged, Russia was the only Baltic
country that remained outside the EU (i.e. Poland and the three Baltic States became
EU members). Since then, the EU has steadily introduced more policies that apply
to the presence of chemicals in the marine environment of BSR. These include laws
such as the environment-oriented Water Framework Directive and Marine Strategy
Framework Directive, and the polluter-oriented REACH regulation for industrial
chemicals, as well as the EU Strategy for BSR (European Commission 2009).
Similar developments also took place under HELCOM, which, besides further rec-
ommendations relating to chemicals, adopted the Baltic Sea Action Plan in 2007
(HELCOM 2007). The plan has several objectives, including that life in the Baltic
Sea should be ‘undisturbed by hazardous substances’. It also underlines the need to
apply the EAM. In the hazardous substance segment of BSAP, four ‘ecological
objectives’ are set: concentrations of hazardous substances close to natural levels,
all fish safe to eat, healthy wildlife and radioactivity at pre-Chernobyl level. These
targets are then further operationalised by, for instance, various indicators.

In addition to formal governance under HELCOM and the EU, a wide array of
actors and networks has strived since decades to protect the Baltic Sea environment.
Among these are a number of national and international NGOs, as well as various
business, city and university networks, which collaborate on marine and other gov-
ernance issues.

In summary, the governance structures have shifted substantially over time in
BSR both under the Helsinki Convention and within the EU, with increasingly more
attention being given to an environment-oriented perspective. The geopolitical
changes of the last few decades have allowed for improved collaboration and inter-
national governance structures that potentially are more capable than in the past of
coping with environmental problems and risks in the Baltic Sea at an international
level. In what follows, the selected three sub-cases and generations (with respect to
broader societal recognition, debate and policy-making') of hazardous chemicals
that occur in the region, and how they are governed, will be described and analysed.

5.3 The First Generation, Chlorinated Organic
Substances: PCBs

Halogenated organic substances are in general particularly problematic man-made
chemicals. They are released and can be found in living organisms all around the
globe, from Alaska in the North to the summits of European mountains to

! As will be shown, scientific studies showing or indicating problems often came earlier (see also
EEA 2001, 2013).
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deep-water fish in the South Atlantic (Burkow and Kalleborn 2000; Carrera et al.
2001; Looser et al. 2000). The use of chlorinated organic chemicals was questioned
by scientists as far back as the 1950s (Linduska 1953) and gave rise to international
public concern after the publication of Rachel Carson’s ‘Silent Spring’ in 1962.
While the substances in focus then were often pesticides designed to be toxic, for
example, DDT, the widely used? group of polychlorinated biphenyls, PCBs, was not
intended to have any toxic effects. Despite that, and long after its original introduc-
tion in 1929, scientists revealed PCB in the environment in the 1960s (Jensen 1966).
This was the case because PCBs have persistent and bioaccumulative properties.
These properties, in combination with the substance group’s toxic properties (e.g.
carcinogenicity, reproductive toxicity, environmental toxicity), led to severe
adverse effects in various organisms and ecosystems. In the Baltic Sea area, for
example, white-tailed eagles, grey seals, ringed seals and otters were among the
species severely affected (Bergman and Olsson 1985; Helander 1983; Roos et al.
2001). Findings pertaining to new types of neurological effects on humans were
reported as late as in 2001,> which illustrates the not seldom long time gap between
the initial use of a substance and strong evidence on chronic health effects (Schantz
et al. 2001).

5.3.1 EU Policy

The EU is clearly a dominant actor in BSR with regard to policy. Legislation within
the EU is divided into a primary treaty level and secondary directives, regulations
and decisions. The treaties set out the basis for the Council’s and the Parliament’s
co-decisions on secondary law, as well as stipulate legal principles — in the field of
the environment, for instance, precaution and that the polluter should pay. Up to the
mid-1980s, laws relevant to the environment generally aimed to harmonise national
legislation in order to promote the free movement of, for example, products of vari-
ous kinds. Since the Single European Act (EC 1986), however, the EU has been
mandated to legislate also in explicit order to protect the environment, an area
where laws set minimum requirements that Member States may choose to make
more stringent. If the treaty basis on the other hand is market harmonisation, it is
quite difficult for a Member State to deviate from the common provisions, unless,
for example, new scientific evidence shows that measures are needed to attain envi-
ronmental objectives. To what extent that is possible is ultimately decided in the
European Court of Justice in case of a trial in which treaty-based principles on
environmental protection as well as, e.g. proportionality are considered.

When chemicals policy emerged in the European Community in the 1960s, with,
for example, a directive (EEC 1967) on classification and labelling of industrial
chemicals, the aim was market harmonisation. Some years later, another directive

2World production, for example, in the 1980s was in the order of millions of tonnes.

3Human toxic effects under some exposure conditions have been reported at least since the 1930s
though; see EEA (2001).
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(EEC 1976a) provided ground for restrictions on substances and preparations, in
themselves or in products, but a ban on the use of PCBs was not included until 1985
(EEC 1985) when the EC in BSR included West Germany and Denmark. Nowadays,
this ban is incorporated in the REACH regulation (EC 2006a) for industrial chemi-
cals, which has replaced much of the earlier legislation.*

Besides for the general ban, a number of other policy and regulatory tools target-
ing PCBs have been developed, including a directive governing disposal of PCB
that aims for a phase-out of equipment with PCB by 2010 (EC 1996), a ‘Strategy for
dioxins, furans and PCB’? (European Commission 2001) and recommendations and
regulations for maximum levels of certain contaminants in foodstuff. Compared to
directives, which Member States themselves are responsible for achieving, running
the risk of ending up in the European Court of Justice in case of non-compliance,
regulations are directly binding all over the EU, i.e. they have a stronger and more
immediate legal power. PCBs were mentioned in the food contamination regulation
of the EC (2001), but limit values came first with EC (2006b) for dioxin-like PCBs
and EC (2011) for non-dioxin-like PCBs. However, Sweden, Finland and Latvia
have all argued for and been granted derogations, which at the time of writing were
still in place, meaning that it is allowed in these countries to sell contaminated fish
to the national populations at large, in spite of opposing views from expert agencies
(EC 2001; SNFA 2011).

When it comes to the presence of PCBs in the environment as such, the general
1976 directive on limit values for dangerous substances in water (EEC 1976b) did
not include PCBs specifically.® Neither did the original Priority Substances Directive
(EC 2008b), sometimes referred to as a daughter directive to the Water Framework
Directive (EC 2000), which sets environmental quality standards for 33 substances
or groups of substances. Recently though, amendments of the WFD and the Priority
Substance Directive (PSD) included dioxin-like PCBs. In the case of PSD, Member
States have to implement applicable environmental quality standards by 2018 in
order to reach a good surface water chemical status by 2027 at the latest, by the
means specified in the Water Framework Directive (EU 2013).

The Marine Strategy Framework Directive (EC 2008a), which is based on EAM
and the precautionary principle, includes a focus on what the European Commission
has decided to call ‘contaminants’ (according to the so-called Descriptor 8), which
to a large extent are priority substances in WFD and PSD (EU 2010a), including
PCBs. Member States are responsible to further define more precise targets for
these hazardous substances as well as programmes to achieve a ‘good environmen-
tal status’ by 2020. The Baltic Sea is one region in which this has to be done (EC

4 A general ban is also included in another EU Regulation, which aims to implement the Stockholm
Convention on persistent organic pollutants, one of which is PCBs (EC 2004).

SThe strategy lists all EU measures that by then were taken to mitigate PCB pollution (not all of
these are discussed in this study), and the strategy was followed up in 2004 and 2007 (for the latter,
see: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52007DC0396 &from
=EN).

5Organohalogens were referred to in general though.
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2008a). When it comes to the Baltic Sea, HELCOM has established a link between
MSED and the Baltic Sea Action Plan and coordinates the national implementation
by EU Member States (HELCOM 2010b).

5.3.2 HELCOM Policy

Under the 1974 Helsinki Convention, organochlorinated and several other hazard-
ous substances became targets for HELCOM’s activities. Since then, PCBs have
been in focus for various monitoring (in a coordinated manner since 1979), risk
assessment and risk management measures. Monitoring and assessments under
HELCOM are following a specific strategy with, for example, objectives, principles
and indicators (HELCOM 2013a), and the contracting parties as well as various
expert groups and scientific committees participate in the work. A set of PCBs
belonging to the so-called HELCOM ‘core indicators’ for hazardous substances
under the Baltic Sea Action Plan (HELCOM 2007, 2013), and their trends are moni-
tored over time (Boalt et al. 2013).

In terms of risk management, HELCOM measures commonly consist of various
Recommendations to the parties of the convention. Regarding PCBs, the 1974
Convention mentioned them explicitly. Based on a 1981 ICES environmental
assessment, HELCOM adopted a Recommendation (3/1) in 1982 that contracting
parties should, allowing for some exemptions, prohibit the introduction of new
products containing PCBs and develop national regulations for reducing discharges
from existing sources (HELCOM 1982). In 1985, another Recommendation (6/1)
underlined the urgency to do so and requested the parties to stop production and
marketing of PCBs from 1987, more specific action against existing sources as well
as the use of more specified reporting procedures (HELCOM 1985).

Due to the discovery of elevated concentrations of numerous hazardous sub-
stances in the Baltic Sea in the 1980s, a 1988 Ministerial Declaration took a broad
approach and set a target to reduce the total discharges of the most harmful sub-
stances by around 50 % by 1995 (HELCOM 1988). This led to a list of such sub-
stances in 1991, initially covering 46 substances and groups of substances, 1 being
the large group of organohalogens (Selin and VanDeveer 2004).

Similarly, the 1992 amendment of the Convention required the Contracting
Parties to take a broad approach in order ‘to prevent and eliminate pollution of the
marine environment of the Baltic Sea Area caused by harmful substances from all
sources’ (Helsinki Convention 1992, Article 5). Annex 1 contained general princi-
ples for ‘harmful substances’ and listed both priority groups for action and ‘banned’
substances, where it was stated (Part 2.2) that in ‘order to protect the Baltic Sea
Area PCBs shall be banned for all uses, except in existing closed system equipment
until the end of service life or for research, development and analytical purposes in
the Baltic Sea Area and its catchment area.’

Furthermore, based on a 1996 agreement taken in the Council of the Baltic
Sea States (CBSS 1996), another HELCOM Recommendation (19/5) in 1998 set a
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target to continuously reduce discharges, emissions and losses of hazardous sub-
stances towards cessation by 2020, so as to reach background values for naturally
occurring substances and close to zero concentrations for man-made substances
(HELCOM 1998). By then, 280 substances were listed as ‘potential substances of
concern’, of which 43 were prioritised for ‘immediate action’, including PCBs.
Compared to previous agreements that focused on upstream measures, the starting
point here was environmental quality and close to zero tolerance for pollution.

The PCB problems remained in the 2000s, and a new Recommendation (25/1)
on PCBs was adopted, superseding a previous one (6/1), with updated calls on the
Parties and further specifications on measures relating to, for example, destruction
and decontamination (HELCOM 2004). In the 2007 Baltic Sea Action Plan, 11 of
the most problematic substances, including dioxin-like PCBs, were listed as being
of ‘specific concern’ to the Baltic Sea, and for these, ecosystem-based targets have
been developed in order to reach the objective of a ‘life undisturbed by hazardous
substances’.

Finally, also the broad 1998 Recommendation (19/5) was replaced in 2010 with
a new general Recommendation (31E/1) on ‘Implementing HELCOM'’s objectives
for hazardous substances’ (HELCOM 2010c). Here, the attached guiding princi-
ples, definitions and strategy were updated and modernised. For instance, there are
explicit references to both the EU REACH Regulation and the UN Global
Harmonised System for classification and labelling of chemicals. The precautionary
elements are more obvious, including a definition (and linked to priority setting and
mitigating measures) of ‘hazardous’ to include substances that are very persistent
and very bioaccumulative (i.e. without necessarily being toxic). PCBs are among
the listed priority substances.

5.3.3 Analysis of Measures Taken and Approaches Applied

Due to the various regulatory initiatives, PCB concentrations in the Baltic Sea
marine environment have decreased substantially over time, even though they have
stabilised at levels that still are significantly above those of pre-industrial era. The
populations of some of the wildlife species that previously were seriously threat-
ened such as the three Baltic Sea seal species and the white-tailed eagle have conse-
quently increased.” However, according to HELCOM, the general situation is still
considered as ‘moderate or bad’ (Boalt et al. 2013), and the objective to reach an
environment with levels of man-made substances close to zero is far from achieved,
also with respect to PCBs. For example, the 1988 goal to half discharges of the most
harmful substances by 1995 had by 2001 only been achieved for less than two-thirds
of the substances on the list. However, the target had been achieved for PCBs (Selin
and VanDeveer 2004). Moreover, despite precautionary measures taken, the total
remediation and waste management costs for PCBs continue to be very high. In

"In the case of the white-tailed eagle, artificial feeding for three to four decades played a key role
in preventing national or regional extinction.
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Sweden alone, from 1971 to 2018, the costs were estimated to be 380—480 million
euros. Corresponding EU figures amounted to 15-75 billion euros (NCM 2004).
Looking back, it is clear that the legally stipulated practical measures against
PCB in the 1970s in some Baltic Sea countries were taken years before there was
comprehensive conclusive evidence on causal links between PCB contamination
and the various adverse effects observed in the Baltic Sea environment. In spite of
some but much earlier evidence on certain negative health effects of PCB exposure
(EEA 2001), it can therefore still be said that these policies were precautionary.
Moreover, it is clear that HELCOM has been an important body for much of the
policy-making with regard to PCBs. However, forerunner countries (e.g. Sweden and
Germany?®) acted earlier and to some extent independently of HELCOM. But laggard
countries (e.g. Poland) did not act until they were applicants to or members of the
EU. The forerunners have foremost used HELCOM to push for measures in other
countries, by insisting on and making use of both recommendations and associated
monitoring and risk assessment activities. Conversely, HELCOM has hardly played a
decisive role for chemicals policy in laggard countries, for instance, in Poland, which
seemingly (although it is important to note that data gaps for Russia give rise to sig-
nificant uncertainty) stands for most of the PCB emissions (COHIBA 2012), and
where the societal debate on chemicals issues is largely absent (Eriksson et al. 2010a).
Compared with HELCOM, policy measures in the EU came later, but the impact
of EU measures on national policy was significant, including in laggard countries.
Much therefore speaks for the regulatory power of the EU to ultimately have been
of higher importance for the abatement in practise of PCB problems, than what the
power of HELCOM has been. However, HELCOM has been instrumental in acting
early and setting the agenda, in monitoring and assessing environmental quality and
in showing — at least initially — through its various recommendations the importance
of the regulatory way forwards. It is far from sure that the EU would have acted as
it did without this pioneering, catalytic and facilitating role of HELCOM. In addi-
tion, HELCOM in contrast to the EU includes Russia, where a number of the other-
wise restricted hazardous substances are still permitted (COHIBA 2012).
Moreover, HELCOM has taken a leading role in developing environment-
oriented approaches. This has been the case with the 1992 Helsinki Convention, the
zero concentration objective adopted in a Recommendation in 1998 and in the joint
HELCOM-OSPAR EAM-statement in 2003. Similarly, the precautionary principle
has definitely and for a longer time been playing a more central role in HELCOM
than in the EU. More recently, the EU has also institutionalised EAM, for example,
in MSFD. Considering the links and increasing coordination of implementation
between MSFD and BSAP, it seems plausible that both institutions will strive for a
broader use of EAM, even if the EU at the same time will keep its strongly polluter-
oriented REACH regulation.
All in all, it seems well motivated to conclude that in this PCB sub-case,
HELCOM and the EU have interplayed in a positive way, the former mainly initiat-

81In, e.g. Germany, Monsanto and Bayer stopped PCB production by 1977 and 1983, respectively,
which might have facilitated some of the regulation.
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ing measures and being an agenda-setter and conceptual pioneer and the latter as a
powerful and adaptive legislator. It must be underlined though that this relates to
policies for PCB, one of the most infamous pollutants in the world, and generalisa-
tions cannot be made to effect and effectiveness for chemicals policy at large. On
the contrary, it can be concluded that the regulatory response even in this notorious
case has been far from rapid.

5.4 The Second Generation, Brominated Organic
Substances: PBDEs

A second group of industrial organohalogens is the brominated, and within this
group, not least flame retardants and particularly polybrominated diphenyl ethers
(PBDESs) have been much discussed since at least the 1980s. Brominated flame
retardants (BFRs) have been frequently used since the 1950s as additives in plastic
polymers in, for example, textiles and electric and electronic products. Since PBDEs
generally are persistent and bioaccumulative, they have increasingly been detected
in wildlife, humans and the wider global environment since the 1980s (Birnbaum
and Staskal 2004; Law et al. 2006; Nyberg et al. 2013a; de Wit 2002). There are still
knowledge gaps when it comes to the specific properties and risks of most BFRs.
However, so-called lower brominated® PBDEs have since long been shown wide-
spread in ecosystems, including in the Baltic Sea environment (Airaksinen et al.
2014; Szlinder-Richert et al. 2010), and are known to negatively affect hormone,
reproductive and neurological systems in mammals (Birnbaum and Staskal 2004;
Darnerud et al. 2001; Eriksson et al. 2001, 2002; Ilonka et al. 2000). More recent
studies have shown great concerns regarding human health effects as well (Eskenazi
et al. 2013; Herbstman et al. 2010; Ward et al. 2014). Higher brominated PBDE:s,
such as decaBDE, were initially not considered as problematic, and many industry
stakeholders in fact claimed that decaBDE did not bioaccumulate due to the mole-
cule’s comparatively large size (ECB 2002). But this was falsified when Lindberg
et al. (2004) showed the presence of decaBDE in eggs of the peregrine falcon. Other
studies have pointed out that decaBDE can degrade in the environment to lower
brominated PBDEs (Gerecke et al. 2005; Stapleton et al. 2004).

5.4.1 EU Policy

Scientific findings from the 1980s and onwards did not lead to any potential risk
mitigating measures in the EU until the mid-1990s when some BFRs were placed
on so-called priority lists for risk assessment of existing substances (EEC 1993).

°PBDEs with not more than five bromine atoms, such as pentaBDE.
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Among these were pentaBDE and octaBDE. The initial risk assessment for
pentaBDE recognised the need for risk reduction measures (ECB 2000); additional
studies highlighted further problems, as exemplified above. Based on the risk
assessment, the EU in 2004 eventually prohibited use of not only pentaBDE but
also octaBDE (EC 2003a). The additional regulation of decaBDE was intensively
debated, but the outcome of the European Parliament and Council co-decision pro-
cedure, despite that the former body wanted a ban, was that the substance was not
banned.!® In spite of that, political and legal processes concerning implementation
of the ROHS directive on electric and electronic products (EC 2003b), which
banned pentaBDE and octaBDE from 2006, led to a 2008 ban of decaBDE as well
(ECJ 2008; Eriksson et al. 2010a, 2010b)."

In parallel, the 2003 WEEE directive (regulating waste from electrical and elec-
tronic equipment) set recycling and reuse targets which were relevant in conjunc-
tion to some plastics with brominated flame retardants (EC 2002).

More recently, decaBDE has been registered under the REACH regulation (in
September 2010, based on the data from the previous EU risk assessment) and in
2012 it was placed on the so-called Candidate List, as a Substance of Very High
Concern (SVHC). It thereby became a substance in need of potential authorisation
and restriction,'? which in 2013 led the European Chemicals Agency to start prepar-
ing a restriction proposal (ECHA 2014).

Turning to environmental quality and the Water Framework Directive, the linked
Priority Substance Directive originally set various environmental quality standards
for surface water for 33 substances or groups of substances, which Member States
were obliged to comply with as a main rule by 2015 (EC 2008b) and partly through
means specified in the WFD. Among these substances, pentaBDE belonged to a
subgroup of particular concern referred to as ‘priority hazardous substances’,
whereas octaBDE and decaBDE were considered ‘priority substances’. In the recent
amendment of the directive, standards for PBDEs were both amended and widened
to include biota, for which the requirements must be met by 2021 at the latest (EU
2013).

Just as for PCBs, the Marine Strategy Framework Directive (EC 2008a) includes
descriptors that cover PBDEs, and based on monitoring programmes and a pro-
gramme of measures to be implemented by 2015-2016, the overall target of ‘good
environmental status’ is supposed to be reached by 2020. In the context of the Baltic
Sea, this work is coordinated by HELCOM and linked to the implementation of
BSAP.

0Not restricting decaBDE was based on the recommendation of the EU 2002 risk assessment
report, written by France and the UK, which stated environmental risks to be acceptable, partly
based on the view that decaBDE did not bioaccumulate, even though the report recommended
monitoring and further health-related studies. In addition, industry committed to reduce emissions.
When the report was updated with the same general conclusion in 2004, it was criticised by the
Commission’s advisory Scientific Committee on Health and Environmental Risks (see further in
SCHER 2005; Eriksson et al. 2010b).

1Since then, the ROHS directive has been further amended.
12UK submitted an Annex XV Dossier to ECHA proposing decaBDE as a SVHC.



110 M. Karlsson and M. Gilek
5.4.2 HELCOM Policy

By the time brominated flame retardants started to be targeted by policymakers, the
Helsinki Convention had been amended, requiring the Parties ‘to prevent and elimi-
nate pollution of the marine environment of the Baltic Sea Area caused by harmful
substances from all sources’. Compared to the 1974 convention, the 1992 version is
more stringent and comprehensive. One example is that the 1974 Annex II list of
‘noxious substances and materials’ has been broadened to a 1992 Annex I list of
‘Priority groups of harmful substances', where, for example, (all) ‘organohalogen
compounds’ are included, as opposed to only ‘persistent halogenated hydrocarbons’
in 1974, meaning that now all PBDEs are definitely covered at least indirectly.

In the mentioned 1998 Recommendation (19/5) on the 2020 target, brominated
flame retardants were included in the list of 280 substances of potential concern, but
neither the BFR-group as a whole nor organohalogens and PBDEs were among the
42 substances prioritised for immediate action. However, explicit reference to
PBDEs was repeatedly made in the 2007 Baltic Sea Action Plan (HELCOM 2007),
which updated the Recommendation. PentaBDE and octaBDE were targeted for
use, production and marketing bans by 2010, whereas decaBDE could be a target
from 2009 for less stringent measures, in some sectors, if further assessments
showed a need for taking such action. All three PBDEs were included in a group of
11 substances of ‘specific concern’ to the Baltic Sea.

Moreover, 3 years later, when the 1990 Recommendation (19/5) was updated, all
three — penta, octa and decaPBDE — were included in the list of priority hazardous
substances, against which measures should be focused (HELCOM 2010c).

5.4.3 Analysis of Measures Taken and Approaches Applied

According to HELCOM, the PBDE levels in, for example, fish and guillemots are
generally higher in almost all monitored areas in the Baltic Sea than what is defined
to be a Good Environmental Status (Nyberg et al. 2013a). At the same time, the
concentrations of some individual PBDEs are decreasing, which has been claimed
to be a result of the EU restrictions in place since 2004, even though data is missing
for some marine areas (Nyberg et al. 2013a). It thus seems plausible that the legal
measures against pentaBDE and octaBDE have given results. However, since many
products with PBDEs remain in use and since the restrictions have not targeted
decaBDE, which as such is a problematic substance and in addition can be degraded
in the environment into, for example, pentaBDE, the environment is still affected by
this group of brominated flame retardants. It is moreover evident that it took a long
time for measures to be implemented, in particular those for decaBDE. Even if the
time between substance introduction and policy-making is far from as long in total
as for PCBs, the general awareness of chemical risks — and the science-policy arse-
nal available — was much stronger after the 1980s than in the 1960s, so it could well
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be argued that society responded comparatively slower on PBDEs than on PCBs.
When measures were agreed though, the regulatory strength of the EU was much
greater than in the 1960s, even though the complex science-policy interface in EU
legislation, placing a very strong burden of proof for measures, led to significant
policy delays."

When it comes to the policy approach, the PBDE group has been regulated
mainly on the basis of the chemicals and polluter-oriented policy, not based on an
environmental approach, and even less so on a precautionary approach. The latter is
particularly true for decaBDE, where action was stalled during lengthy and politi-
cised decision-making and legal processes (Eriksson et al. 2010a, 2010b). The
environment-oriented approaches in the case of MSFD, for example, have so far not
led to significant phase-out measures in themselves, and there are obvious imple-
mentation problems. In the case of WFD, in its third implementation report, the
European Commission was unable to even establish a baseline for the chemical
status of surface waters due to data gaps and insufficient monitoring (more than 40
% of surface water bodies in the EU were reported as having ‘unknown chemical
status’) making it very difficult to estimate the EU-wide or Baltic Sea situation
(European Commission 2012). Similarly, while BSAP is based on EAM (in theory
linking hazardous substances, negatively, to biodiversity objectives on the one hand
and to eutrophication on the other, where goal achievement may lead to higher con-
centrations of pollutants in biota), the practical responses to these insights still have
to be implemented broadly. Nevertheless, BSAP sets out to link the work of
HELCOM-identified substances to the national implementation plans under WFD,
thereby helping policy efficiency in practice. More generally, the implementation of
BSAP may help to broaden the implementation of WFD in EU Member States, and
conversely, some environment-oriented EU policies may then be implemented in
the HELCOM context. As for PCBs, there is thus a positive interplay between EU
and HELCOM policies, when it comes to BFRs.

5.5 The Third Generation, Perfluorinated Organic
Substances: PFOS and PFOA

Man-made fluorinated organic chemicals are since long widely used in industrial
processes and commercial products and are commonly detected in organisms and
various environmental compartments, the most well-known case being the infa-
mous chlorofluorocarbons that have depleted the ozone layer (e.g. EEA 2001). One
complex group of fluorinated organohalogens consists of perfluorinated substances,
which, due to not least their stability and surface-active properties, are commonly
used since the 1950s in, for instance, firefighting foam, non-stick coatings, food
packaging and electronics, as well as for water and stain proofing in textiles and

13 Comprehensive policies for destruction and decontamination of products containing PBDEs, as
exist for PCBs, are still largely missing for PBDEs (see, e.g. Bergman 2012).
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shoes, used both as sprays and as components in garments and leather (Giesy and
Kannan 2002; Lindstrom et al. 2011). While not all perfluorinated substances are
necessarily problematic, some are indeed so. For instance, PFOS (perfluorooctane
sulphonate) and PFOA (perfluorooctanoic acid) have at least since 2000s been tar-
gets of public policy (Renner 2001).

Several perfluorinated substances belonging to the group of perfluoroalkylated
substances (PFAS) are persistent, bioaccumulative and toxic (Scheringer et al.
2014). PFOS and PFOA belong to the PFAS group, are both substances in use in
themselves and common degradation products of hundreds of other perfluorinated
substances and are extremely persistent and therefore detected around the globe,
including in the Arctic environment, in Europe and the Baltic Sea (Butt et al. 2010;
Holmstrom et al. 2005; Lau et al. 2007; Letcher et al. 2010; Nyberg et al. 2013b;
Pistocchi and Loos 2009).

PFOS meets the criteria in the EU REACH regulation of being very persistent
and at least bioaccumulative (RPA 2004). It also biomagnifies and is commonly
found in, for instance, polar bears in the Arctic (Greaves and Letcher 2013) as well
as in fish and seals in the Baltic Sea (Kratzer et al. 2011; Schuetze et al. 2010).
PFOA is also very persistent and bioaccumulates in at least air-breathing mammals,
including humans (ECHA 2013),'* the first findings of such bioaccumulation being
reported as early as the 1970s (Lindstrom et al. 2011). Even if there is vast uncer-
tainty regarding the properties and effects of most substances in the PFAS group,
PFOS has been classified as toxic, and animal experiments have shown negative
effects of it on, for example, reproduction, endocrine systems, the liver, the immune
system and the nervous system (Austin et al. 2003; Johansson et al. 2008; Lau et al.
2007). For birds of prey, observed concentrations may be close to those where
effects in the environment might be seen (Nyberg et al. 2013b). Humans are exposed
via water and food, such as fish (Borg and Hakansson 2012), and various hormonal
and reproductive effects and risks on humans have been shown (Lopez-Espinosa
et al. 2011; Lopez-Espinosa et al. 2012). PFOA has also been classified as toxic
from different points of view, among these as a suspected carcinogen and toxic for
reproduction (UNEP 2006; ECHA 2013). Recent studies show even more worrying
signs regarding cancer (Barry et al. 2013).

5.5.1 EU Policy

In the EU, a process to restrict PFOS was started in 2005 by the European
Commission, based on an OECD hazard assessment as well as the EU risk assess-
ment report under the previous existing substance programme (European
Commission 2005). In the following co-decision procedure, the European Parliament
proposed, agreeing across party lines, to extend the Commission’s proposal to

14 Strangely, in spite of this judgment from ECHA, the researchers reporting on HELCOM core
indicators did not consider PFOA to be bioaccumulative (Nyberg et al. 2013b).



5 Governance of Chemicals in the Baltic Sea Region: A Study of Three Generations... 113

restrict PFOS to include PFOA as well. This proposal was motivated with a refer-
ence saying that the US EPA had found the risks of the latter substance to be of
‘similar concern’ (European Parliament 2006). After an unusually rapid legislative
process, the Parliament and Council then agreed on a directive that was more restric-
tive than the Commission’s proposal on general limit values for PFOS in products
and against firefighting foams, but did not regulate PFOA, as the Parliament had
proposed (EC 2006c). The restriction was eventually moved over to the REACH
regulation when it entered into force and then to EU’s so-called POPs regulation
(EU 2010Db).'

PFOA, as mentioned above, was not restricted in the EU co-decision procedure,
but it was said that the European Commission shall keep substitutes and ongoing
risk assessment activities under review and propose risk-reducing measures when
needed (EC 2006c¢). Presently, PFOA is on the REACH Candidate List as a
Substance of Very High Concern, which means that it eventually might be a target
for an authorisation process (ECHA 2013).

Turning to environmental quality, PFOS was included in WFD and the Priority
Substance Directive after it was revised recently. The Priority Substance Directive
required Member States to implement stated quality standards by 2018 and attain a
good surface water chemical status by 2027 at the latest (EU 2013). The quality
standard is based on the most sensitive parameter for PFOS, namely, secondary
poisoning (KEMI 2013b). In MSFD, one of the descriptors (number 8) covers
PFOS, and on that basis, Member States shall define precise targets for a ‘good
environmental status’ to reach by 2020 at the latest, through programmes to be
implemented in 2015-2016 at the latest (EC 2008a). No similar environmental
quality stipulations exist for PFOA.

5.5.2 HELCOM Policy

PFOS was included in the work of HELCOM in particular after BSAP was adopted
in 2007. In the plan, the Parties agreed to ‘start by 2008 to work for strict restrictions
on the use in the whole Baltic Sea catchment area of the Contracting States of...
perfluorooctane sulfonate (PFOS)’. PFOA was also included in BSAP in the same
manner as decaBDE, namely, that by 2009, ‘if relevant assessments show the need’
to initiate adequate measures in some sectors, for instance, use restrictions
(HELCOM 2007). PFOS and PFOA were both listed among the 11 substances of
‘specific concern’ in BSAP and in the most recent Recommendation (31E/1) listing
‘priority hazardous substances’ (HELCOM 2010c), but only PFOS later became a
HELCOM Core indicator (HELCOM 2013b).

5PentaBDE was included at the same time. In simultaneous amendment of Annex IV and V of the
same regulation (http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2010:223:0020:0
028:EN:PDF), new provisions regarding waste management also came.
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5.5.3 Analysis of Measures Taken and Approaches Applied

When it comes to PFOS, the concentrations in the Baltic Sea have increased since
the 1960s, in some case exponentially (Holmstrom et al. 2005). Even if there are a
few recent signs of decline, PFOS levels exceed the thresholds in many monitoring
sites, ‘indicating moderate or even bad environmental status’, with the highest
PFOS levels in biota found in top consumers such as grey, harbour and ringed seals
(Nyberg et al. 2013b). Much data on temporal trends is missing, and to what extent
PFOS levels really have started to decline in, for example, the Baltic Sea is there-
fore far from certain. Decreased levels in human blood have, however, been reported
in the USA in the 2000s, allegedly following the dominating producer 3
M-Corporations voluntary measure started in 2000 to phase out PFOS and related
chemicals (Renner 2008). Less is known about temporal development of PFOA in
the Baltic Sea, and trends can of course point in different directions depending on if
emissions, water concentrations or levels in biota are studied, with variations
between regions and species. Nevertheless, despite a downturn in emissions, also
due to a voluntary phase-out by large producers (‘the PFOA Stewardship pro-
gramme’), levels of PFOA in the Arctic sea water have been predicted to continue
to increase until around 2030, whereas the situation has been predicted to improve
in the Northern Temperate zone in the 2010s (Butt et al. 2010).

From a regulatory point of view, the legislative process to restrict PFOS in the
EU was comparatively rapid, even if it — as so often otherwise — was initiated long
after science indicated problems existed. Here, the EU has been the dominating
phase-out force, whereas HELCOM has focused more on principal policy advice
and assessment, seemingly in the aftermath of the EU legislative process (whereas
HELCOM policy and assessments were ahead of legislation when it comes to
PCBs). Moreover, regulatory action took place in particular in the sphere of chemi-
cals policy and was not based on environment-oriented legislation. Partly, the rapid
regulatory process can of course be attributed to the fact that many industries had
beforehand already promised a voluntary phase-out. Given that production-related
emissions for these reasons will cease or at least continue to decline, it is difficult to
predict which roles MSFD and PSD will play in this particular case in the future.
Perhaps, MSFD’s focus on environmental quality might speed up the upstream
work so that increased focus on disposal and sanitation might follow, in order to try
to cope with still existing products in use.

Public policy has not focused on PFOA as it has on PFOS, and despite science-
based identification of problems with PFOA, restrictions are still not in place. Here,
HELCOM has taken a more pioneering role in terms of policy direction, but it
remains to be seen what that will lead to; HELCOM parties are not taking country-
based measures to the same extent after EU enlargement and the REACH regulation
as they (at least some of them) did before.!® In many ways, PFOA seems to have

*Some EU Member States’ initiatives regarding BPA and decaBDE show that national measures
are not completely impossible in an EU harmonised policy arena.
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been considered in a similar way to decaBDE in the case of PBDEs, i.e. showing
potentially less worrying properties and therefore being given, at most, secondary
attention in the policy process. From a broader point of view, it also remains to be
seen to what extent the use of other perfluorinated substances with similar hazard-
ous properties will increase, following the phase-out of PFOS and, potentially,
PFOA. Science-based concerns are not necessarily smaller in those cases (Scheringer
et al. 2014).

5.6 Discussion

This study has focused on how public risk governance of three generations (chlori-
nated, brominated, fluorinated) of hazardous chemicals and specific examples
linked to these (PCBs, PBDEs, PFOS/PFOA) has developed in BSR over time, with
a special focus on the EU and HELCOM.

Indeed, both the EU and HELCOM have responded with various types of legis-
lation, recommendations and policies in order to manage the problems and risks
caused by these substances. In general, the response has been more reactive than
proactive, but when the stricter types of measures pointed out in the article once
have been taken, both problems and risks have decreased over time, even though
not to the extent needed in order to reach the overall objectives of a non-toxic
environment.

If we look at the question of time, the regulatory response to societal debate
might generally be seen as more rapid (or less slow) in recent years, than in the past,
both in the EU and under the Helsinki Convention. Even if the fluorinated substances
(third generation) have been in use for a long time, the EU and HELCOM have
reacted more firmly in the PFOS case than in the PCB case. That is what could be
expected given the more solid knowledge base and the higher environmental aware-
ness today.

Still, given this improved state of knowledge and awareness on chemical risks,
and given decades of recurring experiences of regulatory bottlenecks, one must ask
if the decision-making processes in the EU are not unreasonably slow today. The
question must even be raised if these processes might actually be comparatively
slower than in the past. For example, the management of decaBDE (second genera-
tion) has been characterised by significantly stronger requirements than in the PCB
case (first generation), to produce an overwhelming body of evidence, based on
quite traditional risk assessment processes, despite the fact that history has shown
this to be problematic and despite the fact that precaution nowadays is a part of the
EU treaty as well as secondary law.!” Further scholarly studies on these and other
substance cases are needed though, to be able to draw firm conclusions on the topic,

" The Treaty on the Functioning of the EU (TFEU 2007) and REACH (e.g. authorisation can be
demanded for hazardous substances even without necessarily proving them to be toxic) include
precautionary elements.
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including on whether the precautionary dimension that after all exists in REACH is
counteracted by complex and slow implementation procedures so that the regula-
tory speed is even slower today than under the previous EU risk assessment pro-
gramme for existing substances. A corresponding question needs to be asked also
concerning HELCOM, which — despite more commonly than EU referring to the
precautionary principle — has been quite reluctant to act on decaBDE and PFOA,
albeit not to the same extent as the EU.

All in all, this regulatory reluctance signals a weak tradition and capacity in both
institutions to cope with uncertainty, which may fuel sociopolitical controversy. For
example, in the case of decaBDE assessment and regulation in the EU, divergent
opinions on how to interpret available knowledge and remaining uncertainty opened
the way for politicisation of the issue and consequently controversial regulatory and
court processes. Without policy and regulatory reforms, which most importantly
need to move towards a more fully reversed burden of proof,'8 substantial difficul-
ties will remain even in the future when managing hazardous chemicals and their
environmental and health risks, thereby jeopardising the agreed objectives in e.g.
BSAP.Y”

Turning from the dominating risk-based and polluter-oriented chemical regula-
tions to the more environment-oriented directives and plans, such as MSFD and
BSAP, they clearly stand for a more holistic perspective, being in line with EAM,
often expressing precaution as important. From the aquatic starting point, these
tools aim at addressing a number of substances based on environmental monitoring
and stated limit values. Here as well, however, decaBDE and PFOA have been
included at quite a late stage. Moreover, even if identified as being of concern,
MSFD and BSAP as such do not lead to phasing out or restrictions on substances
that are targeted. In addition, country-based implementation is far from effective.
Despite observed regulatory hurdles such as the high burden of proof in EU chemi-
cals policy, it is therefore still not certain that environment-oriented policies such as
MSFD and BSAP are more efficient in promoting the agreed objectives of, for
example, good environmental status.

Based on the reasoning above, it seems obvious that both policy orientations and
approaches are needed and that they need to be better linked than today. Our case
studies indicate that this coordination is required both in science (e.g. in terms of
information and knowledge exchange between REACH and MSFD/BSAP) and
management (e.g. by allowing fast-tracking in REACH of hazardous substances
that show up in the marine environment or by triggering upstream sanitation mea-
sures if prohibited hazardous substances continue to show up in the environment as
result of leakage from already introduced products in society). In addition, starting
from EAM, both MSFD and BSAP should reasonably be developed to include
mechanisms for addressing groups of similar hazardous substances and other types

18 For example, the reversed burden of proof in REACH concerns substance registration but not, for
example, restrictions (see further in Karlsson 2010).

See, e.g. Karlsson et al. (2011) and Karlsson (2010) for more detailed ideas on governance
reforms.
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of problematic mixtures. In particular, when evidence of continuing problems with
regard to halogenated substances is as strong as it is, illustrated in this study with a
few examples, the EU and HELCOM need to implement chemical group perspec-
tives, if the objective of a non-toxic environment is to be reached. Science gives
stronger support to the default assumption that similar types of substances within a
group — let it be chlorinated, brominated or fluorinated, as well as organohalogens —
show significantly similar properties than to the default assumption that these sub-
stances would have substantially different properties. A broader group-based
perspective in chemicals and environmental policy would also allow for much more
rapid regulatory processes, promoting the overall objectives in place.

Finally, looking ahead, it is clear that the EU over time has emerged as the stron-
gest policy-making body in the governance of hazardous chemicals in BSR. However,
HELCOM still plays an important role for monitoring and environmentally based
assessments, as well as for the conceptual framing of measures and appropriate
strategies. The EU and HELCOM should be seen to be complementary, more or less
well coordinated in different parts of the region, rather than as competing institu-
tions.” Europeanisation and regionalisation can be synergetic trends, given the right
set-up.
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