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Abstract

Economic market-based instruments (MBIs) are widely adopted in environmental policy. However,
adoption in chemical management is minimal. Scientific knowledge lacks regarding the preconditions,
design, and (potential) outcomes. This study helps understanding when and how economic MBIs can
lead to a reduction of hazardous chemicals. Based on an interpretivist paradigm, this qualitative study
includes fourteen interviews, a case study on the Swedish Chemicals Tax, and document review. This
study shows that before economic MBIs can be implemented in chemical management, the following
preconditions should be met: 1) sufficient information base and administrative capacity; 2) strong legal
structure; 3) competitive markets; 4) political feasibility. Furthermore, economic MBIs could effectively
reduce hazardous chemicals once the following nine design characteristics are included: 1) knowledge;
2) linking costs to externality; 3) equal level playing field; 4) combining instruments; 5) flexibility; 6)
administration costs; 7) integral approach; 8 enforcement and control; 9) group approach. If these
preconditions and design characteristics are met, the instrument could 1) internalize externalities; 2)
increase policy reflexivity; 3) stimulate innovation; 4) decrease of administrative costs. However, if
they are not present, it could lead to 1) regrettable substitution; 2) not internalizing externalities; 3)
increase of administration costs; 4) leakage effects.
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Combined Nomenclature
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European Union

Free market environmentalists

Future Chemical Risk Assessment and Management Strategies
Globally Harmonized System

Intergovernmental organization

International Organization

Infrastructure and Water Management

Swedish Chemicals Agency

Large Chemicals Company

Market-based instrument

Middle Chemicals Company

Non-governmental organization

Organization for Economic Co-operation and Development
Policy Instrument for the Environment

Persistent Organic Pollutants

Research and Development

Registration, Evaluation, Authorization and Restriction on Chemicals
Rijksinstituut voor Volksgezondheid en Milieu

Restriction of Hazardous Substances Directive

Small Chemicals Company

Substances of Concern In articles or in Products
Sustainable Development Goals

Swedish Environment Protection Agency (Naturvardseket)
Substances of Very High Concern

United States

The Royal Association of the Dutch Chemical Industry
Waste Framework Directive
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1. Introduction

1.1 Market based instruments in chemicals policy

The chemical industry has made enormous contributions to the global economy in the last decades
(van Gils & Rutjes, 2017). However, scientists raise their concern about the proliferation of synthetic
chemicals. The persistence and irreversibility of certain chemical substances endangers human health
and the environment (McKenzie, 1994). The adverse effects of chemical substances on human
exposure are graphically illustrated by Gundimeda et al. (2019) in Figure 1. Figure 1 illustrates the
chemicals employment cycle and how this cycle is reflected in chemical prevention policies. Moreover,
recent studies indicate that chemical pollution has a more significant negative effect on human health
and the environment than previously documented by scientists (Landrigan et al, 2018; Grandjean &
Bellanger, 2017). Exposure to hazardous chemicals could lead to infertility, prostate and breast cancer,
congenital disabilities, diabetes, neurobehavioral, and immune dysfunctions among other health
issues (Trasande et al, 2015).

Naturally occurring
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Figure 1 Human exposure to chemicals throuahout their life-cvcle and selected proarammes relevant to their prevention.
Figure 1: Human exposure to chemicals throughout their cycle (Gundimeda et al, 2019, p.9):

In the last decades, the production of chemicals has grown significantly (Bernardt et al, 2017). Europe
is the second-biggest producer of chemicals, and chemical manufacturing is the fourth largest industry
in the EU (European Commission, 2020). This rise causes growing concern about the usage of
hazardous chemicals and their effects on health and ecosystems (Slunge & Alpizar, 2019). Against this
backdrop, both governmental and market forces focus on reducing the use of hazardous chemicals
(Tickner et al, 2018). To gain more knowledge and diminish hazardous chemicals, the European




Commission (EC) adopted regulations such as REACH! (EC 1907/2006) (Registration, Evaluation,
Authorization, and Restriction on Chemicals) in 2007 and implemented a new Chemicals Strategy for
Sustainability in 2020 (European Commission, 2020a; Oguzcan et al, 2019). These policies aim to
reduce environmental and health-related risks of chemical substances while simultaneously boosting
innovation and promoting competitiveness amongst European firms (Bocker & Finger, 2016;
Hoevenagel et al, 1999). Therefore, the challenge for policymakers is to ensure that regulations
stimulate environmental progress while achieving an optimal economic outcome (Dubois et al, 2015;
Tietenberg & Lewis, 2010, pp.3-10).

Economists are playing an increasingly important role in shaping chemicals policy (Hahn, 2000). An
ongoing debate between economists is taking place regarding which policy instruments should be used
to reduce hazardous chemicals (Bocker & Finger, 2016; Gomez-Baggethun & Muradian, 2015;
Macauley et al, 1992, pp.35-68; Nicholas, 1982). Environmental policy instruments “are the set of
techniques by which governmental authorities wield their power in attempting to affect society in such
a way as to improve, or to prevent, the deterioration of the quality of the natural environment”
(Mickwitz, 2003, p.419).

There are four different types of environmental policy instruments illustrated in Table 1: using markets,
creating markets, environmental regulations, and engaging the public. Traditionally, environmental
regulations, like bans and permits, were standard in chemicals policy. In recent years, however,
market-based instruments (MBIs) have become increasingly popular in environmental programs
(Magrini et al, 2020). Economic MBIs relate to the first two columns in Table 1, using markets or
creating marking to stimulate beneficial behavior for firms and environmental goals (Cerner & Coria,
2012, p.58). The most prominent examples of MBIs in environmental policy are emission trading
systems (ETS) and carbon taxes (Magrini et al, 2020).

Table 1: Classification of Instruments in the Policy Matrix (Cerner & Coria, 2012, p.58)

Using markets Creating markets Environmental Engaging the public
regulations

Subsidy reduction Property rights and Standards Public participation
decentralization

Environmental taxes | Tradable permits and | Bans Information disclosure

and charges rights

User charges International offset | Permits and quotas
systems

Deposit-refund Zoning

schemes

Targeted subsidies Liability

Although MBIs are increasingly adopted in other environmental policy areas, they are relatively new
and limited in chemical management. Policymakers remain reluctant to seriously consider MBIs as

1 See Appendix 2: European Chemical Legislation for an overview



policy options in chemical management (Slunge & Alpizar, 2019). The rare application of MBIs in
chemical management raises the question why policymakers do not follow the same trend of
increasingly adopting MBIs. The theoretical promise of MBIs to reduce externalities is compelling, but
limited attention has been paid to the preconditions, design, and outcomes of MBIs in different policy
contexts (Boisvert et al, 2013). Furthermore, scientific studies on economic MBIs have only focused on
general outcomes and have not been specified to particular environmental domains (Henderson,
2010). Economic theory however describes that MBIs are only effective when correctly targeted and
adapted to a specific domain. Thus, MBIs may be desirable in specific policy areas, but the advantages
may be small in others (Madarang, 2014; Newell & Stavins, 2003). Empirical evidence is therefore
crucial to extend the theory of MBIs to chemical management and investigate when and how MBIs can
lead to a reduction of hazardous chemicals (Pirard & Lapeyre, 2014).

MBIs can be divided into information instruments, like eco-labels and campaigns, and economic
steering instruments, like taxes and permits. Both information instruments and economic steering
instruments are used in chemical management. However, information instruments are already
substantially investigated in scientific research. In contrast, there only been minimal research has been
executed on economic MBIs in chemical management (Soderholm, 2009). Thus, this thesis tries to
narrow the gap between scientific literature and empirical evidence on economic MBIs in chemical
management. This thesis follows the suggestion by Slunge and Alpizar (2019) to expand empirical
research on the potential of MBIs in chemical management. The following research question is
examined: When and how can economic market-based instruments lead to a reduction of hazardous
chemicals?

To answer this research questions, three sub-questions are formulated:
1. Which preconditions are essential for implementing MBI, and to what extent are they present
in chemical management?
2. Which design characteristics are essential for implementing MBIs in chemical management?
3. What are the (potential) outcomes of economic MBIs in chemical management?

1.2 Methodology

This study uses a qualitative approach to detect the underlying mechanisms of MBIs to reduce
hazardous chemicals. Deriving from an interpretivist research paradigm, this study focuses on
understanding the social phenomenon rather than predicting a causal relation. Furthermore, this study
used method triangulation, including fourteen semi-structured interviews, a case study, and document
review. Using various methods to collect data on the same topic increases the credibility and
confirmability of research findings (Lee, 2005). Experts are asked about the relevant preconditions,
crucial design characteristics, and potential outcomes of economic MBIs in chemical management.
After that, these same elements are addressed for the case study: the Swedish Chemicals Tax.
Exploring the underlying mechanisms of this case study will help to understand the relationship
between particular preconditions, design characteristics, and (potential) outcomes.



1.3 Relevance

1.3.1 Scientific relevance

This study makes four scientific contributions. First, this study expands the theoretical debate on which
economic instruments policymakers should use to diminish externalities. Economic instruments are
“expected to increase economic efficiency relative to the status quo” (Hahn, 2000, p.376). As will be
elaborated later on, hazardous chemicals are negative externalities that create market failures and
sub-optimal economic efficiency levels. Economists however disagree which policy instruments should
be used to solve this problem (Bocker & Finger, 2016). Studying economic MBI is relatively unexplored
compared to other environmental policy instruments, like environmental regulations or engaging the
public, which are illustrated in the last two columns of Table 1 (Vatn, 2010; Miteva et al, 2012).
Collecting empirical data on the application of MBIs will therefore help investigate whether the
theoretical promise of MBIs applies to different environmental domains, like chemical management.
Thus, this study contributes to the bigger theoretical debate which economic instruments should be
used in which (environmental policy) area.

Second, scholars argue that the effectiveness of environmental instruments depends on specific
characteristics evolved from the institutional and political context (Newell & Stavins, 2003; Stavins,
2000, p.3). However, the effective relationship between MBIs and environmental benefits is often
asserted but not thoroughly analyzed (Gonzalez-Eguino, 2011; Gomez-Baggethun & Muradian, 2013).
This demands empirical studies that illustrate when the theory is applicable in practice (Del Rio &
Labandeira, 2009). More knowledge is particularly needed on which preconditions are critical during
before implementing economic MBIs (Slunge & Alpizar, 2019). Studying MBIs in a particular context
will therefore also help build theory. It helps to extend the theoretical framework, focusing on which
preconditions need to be included, before an economic MBI can be introduced in chemical
management.

Third, economists stress that economic policy is dependent on the design of the instrument (Del Rio &
Labandeira, 2009). However, economic MBI design characteristics are highly neglected in scientific
studies (Boisvert et al, 2013). Scientists therefore stress that scholars should focus more on how MBIs
should be designed to reduce externalities (Gustafsson, 1998; Gomez-Baggethun & Muradian, 2015;
Henderson, 2010). The particular design characteristics for economic MBIs in chemical management
are therefore studied. This also helps building theory, complementing how economic MBIs should be
designed to reduce hazardous substances.

Fourth, studying the application of economic MBIs specifically for chemical management fills a
substantial gap in the literature (Del Rio & Labandeira, 2009). The discrepancy between the alleged
benefits of MBIs and the lack of implementation in chemical management provides an interesting
contradiction between theory and empirics. Based on theoretically formulated advantages, one would
expect more frequent use of MBIs in chemical management (Del Rio & Labandeira, 2009). Moreover,
despite the growing importance of chemicals, hazardous chemicals have been substantially ignored
for a long time in scientific studies and policymaking (Bernardt et al, 2017). A couple of studies have
briefly commented on policy intervention in the chemical industry, but they deliver outdated
information due to changed policies and limited data (Bocker & Finger, 2016). The chemical industry
is very different from other environmental policy areas where more research is already conducted
(Selin, 2014). Executing a case study can therefore create a significant contribution to the



environmental politics literature (Selin, 2014). In particular, a case study on the taxation of chemicals
groups is currently missing in the literature (Slunge & Alpizar, 2019). This research therefore
contributes to the theoretical debate on which policy instruments should be used to reduce
externalities, helps build theory regarding preconditions and design, and executes a case study to
complement empirical data on chemical management.

1.3.2 Societal relevance

Extensive toxicological research shows that hazardous chemicals adversely affect organisms. Despite
this recognition, there is still relatively little attention for this problem (Bernardt et al, 2017).
Furthermore, environmental economist research shows that policymakers underestimate the
obstacles to implementing economic MBIs (Del Rio & Labandeira, 2009). These policy instruments are
crucial due to the substantial adverse effects on the environment and human health (Trasande et al,
2015). Moreover, the usage of markets for environmental goals has become substantial, and
discussions around the green economy and Sustainable Development Goals (SDGs) will be at the
forefront in the upcoming years (Gomez-Baggethun & Muradian, 2015). As the United Nations
Environment Programme (2019) states: “these major implementation gaps create opportunities for
enhanced knowledge sharing, capacity development and, innovative financing.”

Hence, addressing this gap will be interesting for the lack of scientific research, and will also help to
guide policymakers (Dubois et al, 2015). In particular, analyzing the preconditions and design
characteristics for a well-functioning MBI in chemical management will help policymakers implement
economic MBIs effectively (Del Rio & Labandeira, 2009).). Keeping in mind that the adverse effects are
so substantial, no instrument should be taken prior as superior (Gomez-Baggethun & Muradian, 2013).
Identifying the appropriate policy is therefore essential for human health and the environment (Newell
& Stavins, 2003). Concluding, this study is socially relevant as it contributes to a better understanding
of MBIs, which helps policymakers to improve policymaking in chemical management.

1.4 Structure of the thesis

This thesis is structured as follows. After this introduction, a literature review on economic MBIs in
chemical management is presented in chapter two. Chapter three consists of the theoretical
framework, which forms the basis of the rest of this study. In chapter four, the methodology of this
study will be outlined. In this chapter the research design will be outlined which consists of three
interrelated elements: research paradigm, strategy of inquiry, and research methods. After that, the
quality criteria of this research are addressed. The results of the empirical research are presented in
chapter five, starting with the results of the general interview and ending with the case study.
Furthermore, chapter six, discussion, includes the answers to sub-questions, reflecting on research,
academic contribution and, policy implications. Finally, chapter seven includes the conclusion where
the main research question is answered.
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2. Literature review

This literature review provides a brief overview of the use and theory of economic MBIs in the
environmental policy area and in particular in chemical management. First, this literature review
focuses on the definition and categorization regarding MBIs. Once this debate is outlined, a short
historical overview is presented. After that, this literature review is narrowed to economic MBIs in
chemical management.

2.1 Definition and categorization

2.1.1 Definition

The term MBI was initially adopted from the environmental economic literature, which focused on
policies that use economic incentives for environmental goals (Portney & Stavins, 1998, p.3). The most
frequently used definition in the literature follows the work of Portney and Stavins (1998, p.3) who
argue that MBIs: “are regulations that encourage behavior through market signals rather than through
explicit directives”. Moreover, MBIs are seen as policies that harness market forces to stimulate
behavior that is beneficial for firms and environmental policy goals (Rosenow et al, 2019).

Although the term MBI has already been used since the 1970s, scholars argue that the terminology
creates an inaccurate connotation (Gomez-Baggethun & Muradian, 2015; Rosenow et al, 2019). In
particular, they stress that the term ‘market-based’ suggests a false dichotomy between markets on
the one hand, and states on the other. This terminology suggests that MBIs are only the result of
markets without the intervention of laws and policymakers (Pirard, 2012). Although such a
conventional dichotomy could be helpful for policymakers discussing environmental instruments, the
difference between markets and states is in reality less clear-cut (Driessen, 1998).

Environmental public goods, like clean air, drinking water, and biodiversity, are not sold on traditional
markets. Many environmental goods are thus not commodities that can be easily priced
(Paragahawewa, 2006). Instead, access to public goods is restricted by mutually negotiated
agreements with multiple actors (Wunder & Vargas, 2005, p.2). Moreover, market creation and
management of environmental domains are not only the result of private affairs (Landell-Mills &
Porras, 2002, p.199). MBIs demand institutional arrangements that almost always include intervention
by policymakers (Boisvert et al, 2013). Not all instruments that are often categorized as MBIs coincide
with the economic definition of markets, nor do they always influence prices for economic agents
(Gomez-Baggethun & Muradian, 2015). Instead, the term MBI should rather be perceived as an
umbrella category, labeling existing environmental policy tools, which use market signals to encourage
environmental behavior (Boisvert et al, 2013).

2.1.2 Diversity in typology MBI

In order to discuss MBIs in the field of chemical policy, it is first necessary to discuss which types of
MBIs exist. There are numerous typologies for MBls based on different approaches and applications
(Pirard & Lapeyre, 2014). These typologies all share some similarities but differ in their classification
(Gao et al, 2020). In general, an instrument can be classified as “market-based” when it considers the
“intrinsic features of an economic incentive” (Boisvert et al, 2013, p.1132). However, there is a lack of
consensus about which categories exist within MBIs and how other terms like ‘economic instruments,
‘market-based mechanisms’, ‘incentive-based mechanisms’ and ‘environmental markets’ overlap and
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differentiate (Pirard & Lapeyre, 2014). In order to properly operationalize MBIs, the most used
typologies will be outlined.

For the first typology, the Organization for Economic Co-operation and Development (OECD) (2013),
as well as Ring and Schroter-Schlaack (2011), focus on the distinction between regulatory approached
economic instruments on the one hand, and information-based, on the other. This typology is shown
in Table 2. Economic instruments refer to incentives that make “explicit use of price signals to
producers and consumers”, while information-based instruments refer to instruments that focus on
“acquiring more knowledge for the producers and consumers” (Soderholm, 2009, p.16). This typology
is acknowledged by both scholars and international organizations (10), like the European Environment
Agency (EEA) (2005) and the OECD (Soderholm, 2009). They label economic instruments with 1)
tradable permits 2) environmental taxes; 3) environmental charges; 4) environmental subsidies and
incentives; and 5) liability and compensation schemes; 6) voluntary approaches, and information
instruments, with 1) eco-labeling and 2) campaigns (EEA, 2005; Policy Instrument for the Environment
(PINE), n.d.).

Table 2: First typology market-based instrument (based on EEA, 2005; OECD, 2013, PINE, n.d.)

Economic instruments
Tradeable MBI  that
permits permission to engage in an activity.

Information instruments

label which

environmental

Eco- A identifies overall

labelling

provide allowance or

preference o fa
productor service within a specific
product/service category based on life
cycle considerations.

Environmental | Any compulsory, unrequited payment | Campaigns | A and

thematically, socially,

taxes to general government levied on tax temporally interconnected series of
bases deemed to be of particular interactions that are geared to a
relevance. specific environmental goal.

Environmental | Compulsory and requited payments to

charges/fees general government or to bodies

Environmental

outside general government.
Any measure that keeps prices below

subsidies market levels, or for producers above
market levels, or that reduces the costs
for consumers and producers.

Liability and | MBI consisting of a combination of a

compensation | product charge and a subsidy for

schemes recycling or proper disposal, generally,
with the objective to discourage illegal
or improper disposal.

Voluntary All voluntary instruments whereby

approaches firms or industries make commitments

their
performance beyond what the law

to improve environmental

demands.
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A second typology that is often followed, for example by the EC, is the typology by Gustafson (1998).
He bases his MBI categories on the dichotomy between price- and quantity (market) mechanisms. This
distinction is followed by Coggan et al. (2009) and Whitten et al. (2003), who add a third category,
market friction instruments, which focuses on removing obstacles for markets. This typology is shown
in Table 3.

Table 3: Second typology of market-based instruments (adapted from European Commission, Whitten et al (2003).

Price-based instruments Right (Quantity-) based Market friction instruments

instruments
Negative instrument (e.g., tax) = Tradeable permits Enhanced information
Positive  instrument (e.g., | Compliance offsets
subsidy)

These different formulated categories show that there is not a uniform set of MBIs. However, the most
used typology in chemical policy is the first distinction, which focuses on economic instruments on the
one hand, and information instruments on the other (OECD, 2013; Ring & Schroter-Schlaack, 2011).
This typology is both used by scholars (Slunge & Alpizar, 2019; Soderholm, 2009) and research
organizations (EEA, 2003) within the field and will therefore also be used in this research.

2.2 Historical background of economic MBIs in environmental policy

Prior to the 1970s, environmental regulations (see Table 1), like permits and bans, were largely
employed by governments to address environmental policy issues. These environmental regulations,
also known as command-and-control (CAC) policies, forced polluters to limit their pollution emissions
or mandated that specific pollution-control technologies were used in their production. If polluters did
not commit to these policies, they risked getting fines or losing their license (Bergquist et al, 2013;
Liao, 2018). During the 1970s, however, criticism arose regarding the appropriateness of these
instruments (Magrini et al, 2020). The lack of flexibility hindered efficient outcomes and the cost of
implementation was high (Austin & Dinan, 2005; Goulder et al, 1999; Newell & Stavins, 2003; Palmer
& Burtaw, 2005; Parry & Williams, 1999). There was also a lack of incentives to innovate or lower
emissions beyond set limits (Portney & Stavins, 1998, p.1). In sum, CAC policies were too rigid, did not
encourage innovation, and used uniform standards resulting in economically inefficient outcomes
(Ackerman & Stewart, 1985; Stewart, 1987).

The environmental policy regime became more complex, demanding environmental instruments
which were more flexible, cost-effective, and better at gaining resources from the private sector
(Stavins, 2003, p.4; Scott, 2001). MBIs were therefore introduced in the 1970s by United States (US)
environmental economists. These economists argued that MBIs are the most efficient way to conserve
nature (Boisvert et al, 2013; Heal, 2000, pp.43-61; Pagiola et al, 2002, pp.1-15; Nicholls, 2004)
Economists Wirth, Heinz, and Stavins (1988, p.1) faced the challenge of finding “the best, most-
effective, new approach to the mounting environmental hazards which face Americans and the world
at large.” The authors showed that MBIs could be used to solve environmental externalities flexibly
and cost-effectively (Wirth et al, 1988, p.1). In contrast to CAC policies, MBIs would lead to a higher
degree of flexibility and produce relatively more efficient outcomes (Eigenraam et al, 2007). These
MBIs were also not limited to uniform standards since they were adaptable to a firm’s relative size and
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pollution. Firms were therefore incentivized to reduce pollution beyond a standard set by a particular
law. Thus, MBIs had the potential to expose hidden costs and internalize externalities (European
Environment Agency, 2005). As a result, policymakers were increasingly attracted to the theoretical
promise of economic MBIs (Gomez-Baggethun & Muradian, 2015; Hahn & Stavins, 1991).

The first applications of economic MBIs showed that these theoretical promises did not always hold in
practice. In the US, the introduction of economic MBIs was accompanied by a lack of political will,
design mistakes, unrealistic expectations, and, the disability of private companies to adapt to these
MBIs (Hockenstein et al, 1997). From early on, these limitations showed that in order for MBIs to
succeed, it is essential that stakeholders embrace the instrument entirely. Companies are hesitant to
regulation and they fear that the rules will change over time (Hockenstein et al, 1997). While scholars
and policymakers were still figuring out how to deal with certain drawbacks, MBIs were still
increasingly implemented in other environmental fields in the upcoming decades (Baumol et al, 1979,
pp.9-15; Henderson, 2010; Pearce & Moran, 1994, p.165-170; Panayotou, 1991, p.2).

The more frequent adoption of MBIs was seen as a result of “a shared market mistrust of
administrative and regulatory approaches” (Boisvert et al, 2013, p.1124). The increase of economic
MBIs was heavily influenced by neoliberal ideas that focused on deregulation of governmental
agencies and countries during the 1980s (Bell & Quiggin, 2008; Stavins, 2007, p.16). Furthermore, the
successful applications of economic MBIs acted as a snowball. For example, the water pollution fees
in the Netherlands adopted in the 1970s, decreased pollution levels from the Netherlands’ major
polluting industries by 78% within ten years (Henderson, 2010). These successful examples made
economic MBIs more attractive for other environmental fields and increased familiarity amongst
policymakers (Henderson, 2010). As a result, MBIs are nowadays often preferred over prescriptive
regulations by companies in many environmental fields (Greiner, 2013).

2.3 MBIs in the field of chemical policy

2.3.1 Environmental policy in chemical management

Due to environmental, health, and safety considerations, the use of chemicals in Europe became a
subject of broad concern. As a result, the international community started introducing legally binding
agreements in the 1980s to reduce the usage, production, and export of hazardous chemicals (Selin &
van de Veer, 2015). In the European Union (EU), countries increasingly focused on the classification
and labeling of harmful chemicals, and implemented regulations to prevent hazardous chemicals’
exposure to human health and the environment (Hansen & Blainey, 2006). Although economic MBIs
were increasingly implemented in other environmental fields, the most common policy instruments in
chemical management were still CAC policies, like bans and permits, combined with information
disclosure requirements (Slunge & Alpizar, 2019).

Regulating hazardous substances proved to be very difficult. From the beginning, there have been
uncertainties in terms of damage costs from chemical pollution, and there is still relatively little known
about the effects of alternative substances (Slunge & Alpizar, 2019). The potentially negative
environmental and health effects, combined with limited knowledge on substitution behavior, made
it risky to experiment with alternative policy instruments (Sadler, 2000). For this reason, policymakers
in chemical management were more hesitant to implement MBIs, in comparison to policymakers in
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other environmental fields where the environmental and health effects were less high. Hence, scholars
debate whether economic MBIs can effectively reduce hazardous chemicals (Soderholm, 2009).

2.3.2 Benefits of market-based instruments in chemicals policy

Scholars stress that there are three potential benefits of introducing economic MBIs for chemical
management. First, the most prominent argument in the literature is that MBIs can achieve
environmental objectives at a lower cost (Hahn, 2000). Pirard and Lapeyre (2014, p.110) found in their
literature study that 55 percent of the reviewed environmental articles mention “the provision of
economic incentives as a driving force in the development of MBIs.” These scholars argue that MBIs are
less rigid than CAC policies, when correctly designed and implemented (Slunge & Alpizar, 2019). MBIs
are particularly useful when marginal abatement costs are heterogeneous, meaning that some firms
can easier reduce externalities than other firms (Sterner & Coria, 2012, p.143). As a result, MBlIs
incentivize firms with the lowest marginal abatement costs to reduce the most, while firms with high
abatement cost proportionally reduce less (Layzer, 2012, p.177; Portney & Stavins, 1998, p.3). In
addition, minimum costs for firms are achieved when the price of an externality is equal to the marginal
compliance cost. MBIs can therefore reduce marginal compliance costs while decreasing externalities
(Tapurica, 2011). Any desired level of reduction can thus be realized with the lowest overall cost to
society (Jung et al, 1994; Portney & Stavins, 1998, p.3).

Second, firms are incentivized to improve the quality of environmental standards for every level. MBls
make externalities more expensive, leading to changes in output composition and reducing emission
damages for the whole production (Sterner & Coria, 2012, p.181). Firms are continuously incentivized
to reduce the production and use alternative chemicals to save money (Layzer, 2012, p.177). Decisions
are not imposed, but MBIs make it attractive for firms to reduce their pollution coinciding with their
profit-making strategies (Pirard & Lapeyre, 2014). Therefore, the effect of MBIs still applies when a
certain level of reduction is achieved (Gomez-Baggethun & Muradian, 2015).

Third, MBIs help policymakers better assess the quality of information held by different players
(Eigenraam et al, 2007). As denoted before, there is an asymmetric information problem in chemical
management where the producer often has more knowledge on the externalities produced than the
policymaker. With CAC policies, this formed a substantial problem since it is very costly for
policymakers to obtain this information and check whether firms obey environmental laws. In contrast,
with MBIs, producers themselves are incentivized to improve their technology and create fewer
externalities to reduce firms’ costs (Carlin, 1992, p.22; Turner et al, 1993, p.2; Tietenberg & Lewis,
2010, pp.397-420). In addition, MBIs do not require the same amount of information for policymakers
and could lower societal costs (Dubois et al, 2015; Stavins, 2003, p.2).

2.3.3 Challenges of market-based instruments in chemicals policy

In the literature, scholars also three potential drawbacks of introducing economic MBIs to reduce
hazardous chemicals. First, for MBIs to properly function, a clear definition and measurement of
targeted environmental externalities is needed (Eigenraam et al, 2007). However, in chemical
management there are uncertainties regarding specifications of products and their external effects.
Moreover, for less than five percent of the industrial chemicals the environmental and health effects
are examined (Coria, 2018). This shortage of data makes it challenging to target environmental
externalities of chemical substances.
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Second, there is also relatively limited research executed on the outcomes of MBIs in the chemical
industry. As denoted before, this is particularly worrisome in chemical management since hazardous
chemicals heavily influence human health and the environment (Slunge & Alpizar, 2019). Additionally,
there is also limited knowledge on substitution effects. An effective policy instrument does not only
need to reduce the potential on production, usage and export of a hazardous chemical, it also needs
to make sure that producers do not use substitution chemicals with worse environmental and health
impacts (Sadler, 2000).

Last, the choice for a particular instrument is heavily affected by the characteristics of the pollutant.
There are over 150.000 chemical substances that differ significantly in character from each other.
Consequently, MBIs might be beneficial for reducing some of these chemicals but not suitable for
others. Furthermore, the heterogeneity of substances makes it very hard to predict when economic
MBIs reached the desired effect (Soderholm, 2009).

2.4Summary chapter

This chapter started with a brief overview of the theoretical debate on the definition and
categorization of MBIs. It showed that there is no consensus on a particular set of typologies. However,
the most used typology for chemical management is the distinction between economic instruments
and information instruments. This distinction will therefore also be followed in this research.
Thereafter, this chapter showed that MBIs were first adopted during the 1960s with the promise of
stimulating innovation, being more cost-effective, and less rigid than CAC policies. However, the
implementation was inadequate, and these results were not always reached. In the third part of this
chapter, the benefits and challenges of MBIs for chemical management were discussed. The benefits
are that MBIs can be more cost-effective, stimulate innovation and partly solve the asymmetric
information problem. However, the effectiveness of MBIs for reducing hazardous chemicals is
challenged due to a lack of measurement, relatively limited knowledge on the outcomes of MBIs, and
heterogeneity between substances.
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3 Theoretical framework

In this chapter, the theoretical framework will be presented. The theory behind economic MBIs is
founded by Free Market Environmentalists (FME). FME is a particular community of scholars within
environmental economics. FME aim to solve the problem of externalities with the use of economic
MBIs. To understand their ideas, this chapter first presents the problem of externalities, focusing on
the ideas of Pigou (1920) and Coase (1960), which form the foundation of environmental economics.
Once this basis is outlined, the ideas of FME are presented. Last, four preconditions are theorized that
need to be present for the success of economic MBIs.

3.1 Theory of externalities

MBIs are founded in welfare economics. Welfare economics “is the part of economic analysis that sets
the standards by which economists make public policy prescription” (Cordato, 1997, p.378). Market
activities are successful when the optimal price and outcome are generated. However, due to market
failures, the free market does not produce optimal social welfare outcome and utility is not maximized
(Sterner & Coria, 2012, p.2). Welfare economists therefore seek to solve these market failures with
policy interventions, to maximize society welfare (Sterner & Coria, 2012, p.534).

One of the main market failures is the problem of externalities (Henderson & Norris, 2008). The
problem of externalities has generated massive literature, including hundreds of books and papers
(Cropper & Oates, 1992). Although it is not possible to describe the whole field, the most essential
parts of this theory will be addressed. This theory stems from the idea that environmental problems
are externalities that are primarily the result of market distortion. Externalities are “a cost or benefit
that occurs when the activity of one entity directly affects the welfare of another in a way that is outside
the market mechanism” (Rosen, 2004, p.73). The price of the product does thus not reflect the true
societal cost of production. Markets are not able to internalize these externalities (Dahlman, 1979).
Consequently, buyers and sellers pursuing their self-interest will reduce the social welfare of other
agents not involved in the transaction. Externalities are thus a form of market failure that create a loss
of social welfare. The problem of externalities therefore shows that negative externalities, like
environmental pollution, leads to a distortion of the economic market (Sterner & Coria, 2012, p.2).

3.1.1 Pigovian taxes

The first economist who formalized the effect of externalities was the British economist Pigou (1920).
Pigou (1920) proposed a reconceptualization of economics as a science to achieve social improvement.
In this theory, Pigou proposed a distinction between private costs of production and consumption, and
the entire societal costs of these activities. Pigou argued that the true total production costs are the
sum of private costs plus the costs resulting from externalities (Turner et al, 1993, p.8). These
externalities are not sold on markets, and the majority of environmental goods are non-exclusion
public goods with collaborative consumption (Turner et al, 1993, p.25). The main problem that arises
is that when these externalities are not incorporated in the total price, firms will overproduce goods
negative externalities (Helbling, 2010). The market equilibrium that will be reached will therefore not
maximize social welfare (Perloff, 2018, p.640; Turvey, 1963). Hence, the theory of Pigou illustrates that
pollution problems should be seen as market externalities that lead to suboptimal welfare outcomes.
Externalities and their effects on markets are shown in Figure 2. MC. represents the amount of
emission at a certain point. This picture shows that the initial market equilibrium is reached at the

17



intersection of demand and supply (Qm, Pm). However, this picture shows that if the true costs of
production were taken into account, including emissions (e), the social optimum is reached at the
intersection of (Q*, P*), internalizing the social marginal cost of production (MC).

MC, = MC, + MC,

Cost
o
3

Demand

MC,

Q* Qn

Production

Figure 2: Externalities and their Effects on Markets (Sterner & Coria, 2012, p.29).

Note: P=price; Q=quantity;, MC=marginal cost. Subscripts m, p, s, and e, represent market, private, social,
and emissions.

Pigou’s theory of externalities shows that there is a necessity for policy intervention to achieve optimal
social welfare. Pigou (1920) proposed that these negative externalities should be compensated by a
tax on each unit of an externality equal to the marginal damage at the efficient output level. These
taxes are now known as Pigovian taxes and form the basis of environmental policy (Rosen, 2004, p.84).
Ideally, such a Pigovian tax would precisely reflect the costs of pollution of the margin. A Pigovian tax
would thus reflect the deviation between marginal private costs and marginal social costs (Turner et
al, 1993, p.166). As a result, the externality problem would be internalized in the price of the social
cost (Cropper & Oates, 1992). The effect of a Pigovian Externality Tax (MCp+T) is shown in Figure 3.
This picture shows that a Pigovian tax increases the marginal cost of dirty (MCys> MCgy+T). This leads to
the optimal product price in the absence of a clean production technology (P*). An equilibrium is in
this case reached at the intersection of (P*, MCy4+T). Firms are however also incentivized to use a
completely clean mode of production (MC.). In this case, the social optimum is reached at the
intersection of (P**, MCc). Although economists agree that governmental interference can solve
market distortion, there is no consensus on which policy instruments should be used.
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Figure 3: Pigovian Externality Taxes and Abatement (Sterner & Coria, 2012, p.63)

Notes: P* = optimal product price in the absence of a clean production technology; P** = optimal product
price with clean production technology; Pm = market product price in the absence of policy; T =
environmental tax level; MC = marginal cost of clean (C) or dirty (D) production; MCD + T = social cost
of dirty production; MCe = marginal environmental damage caused by dirty production; Q* = optimal
quantity in the absence of a clean production technology; Q** = optimal quantity with clean production
technology; Qm = market determined quantity in the absence of any policy.

3.1.2 The Coasian Theorem

The second most influential economist in the theory of externalities was Ronald Coase (1960). Coase
(1960) criticized the Pigovian approach. He argued that besides government intervention, externalities
could also be solved via the sufferer paying the polluter not to pollute (Pearce, 2002). In his theorem,
he stressed that in the absence of transaction costs and strategic behavior, external costs would be
dealt with via voluntary bargaining between the interested parties instead of via government
interference (Cropper & Oates, 1992). The optimal allocation of resources would therefore be achieved
when property rights are clearly defined and parties can bargain voluntarily (Perloff, 2018, p.642).
Property rights are referred “to a bundle of entitlements defining the owner’s rights, privileges, and
limitations for the use of the resource” (Tietenberg, 1992, p.62). Coase argued that assigning those
property rights would create a more efficient solution to the externality problem than Pigovian taxes
(Regan, 1972). This paper by Coase shows that negative environmental externalities can also be solved
directly with actors involved in the market (Pearce, 2002).

The Coasian Theorem is also frequently criticized. Scholars claim that Coasian bargaining is a
precondition for the Theorem to be successful. The major problem however is that Coasian bargaining
only occurs in relatively few situations for three reasons. First, the Theorem assumes that transaction
costs are low and that voluntary bargaining is more effective. In reality, however, there are a lot of
situations where a large number of polluting agents or victims are affected by the externalities of a
company (Cropper & Oates, 1992). For example, bargaining with thousands of people would increase
the transaction costs tremendously, which makes it less effective and more costly. Second, the
Theorem also neglects strategic thinking. Firms may adopt a strategic strategy and not cooperate via
effective market rules. This would create an inefficient economic outcome. Last, there is also a high
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probability that there exists an asymmetric information problem, where one party has more
information about the external costs than the other party. This creates an asymmetric bargaining
relationship where freeriding is very likely. Hence, the outcome will not be effective (Perloff, 2018,
p.642). Private negotiation is thus not always suitable to fully internalize environmental externalities
(Stavins, 2007, pp.4-6).

3.1.3 Environmental economists

The work of Pigou (1920) and Coase (1960) showed the importance of externalities in economic theory
(Pearce, 2002). The overall goal is to alter people’s behavior and create market social optimum
(Galbraith et al, 1975). The Pigovian Tax and Coasian bargaining are just “two archetypes” of policy
instruments that make use of the market (Sterner & Coria, 2011, p.553). These scholars show that
there are multiple instruments that policymakers can use to restructure markets to internalize external
effects (Gomez-Baggethun & Muradian, 2013). This discussion eventually led to a new school of
thought within economics: environmental economics (Cordato, 1997). Environmental economists
focus on economic instruments that do not “undermine the capacity of the earth and all its parts to
provide both nurture and the basic resource needs for all living matter, including human beings”
(O’Riordan, 1991, p.7).

Environmental economists argue that the economy and the natural environment are two interrelated
systems. Figure 4 illustrates how these two systems are interrelated: the economy is influenced by
environmental amenities and factors of production. Additionally, the factors of production and
environmental amenities are influenced by the natural environment. The natural environment,
however, is influenced by wastes derived from the economy. More waste will eventually thus harm
the economy (Hussen, 2005, p.26). This picture shows that the economy is an open system bounded
by the capacities of environmental amenities and factors of production. Policy instruments should
therefore incentivize the reduction of waste to improve the natural environment, which has eventually
a positive effect on the economy (Turner et al, 1993, p.2). As a result, environmental economists
believe that economic MBIs, which make use of this open system, should be implemented to
internalize environmental externalities (Cordato, 1997).

- Factors of
production

The natural

Environmental
amenities

Y

Figure 4: Interrelationship between the environment and the economy (Hussen, 2005)
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3.2 Theory: Free market environmentalism

Within environmental economics, a particular “community of scholars and policymakers” can be
distinguished that initiated the idea of MBIs: free market environmentalists (FME)” (Gomez-Baggethun
& Muradian, 2015, p.218). FME argue that environmental externalities, information failures, and the
absence of property rights, should be compensated with economic incentives rather than direct
government intervention (Gomez-Baggethun, 2015). They therefore promote environmental
stewardship with the use of market incentives. In particular, they share the approach that
environmental governance should be driven by a combination of economic growth, efficient allocation
of resources and environmental conservation (Boisvert et al, 2013; Anderson & Leal, 1991, p.4). This
community considers people as self-interested, motivated by the potential gains from economic
activity (Anderson & Leal, 1991, p.4). According to FME, the main principle for policy design is the
efficient use of environmental, economic resources. The government should harness human activity
through market incentives to create the optimal potential gains from economic activity. Consequently,
FME are trying to internalize environmental externalities while creating the most efficient outcome
(Gomez-Baggethun & Muradian, 2015).

FME argue that the best way to protect the environment is to establish a system of well-specified
property rights to environmental resources (Anderson & Leal, 1991, p.4). Once these property rights
are well established, private owners can sell the rights to use these resources to third parties via free
markets. Although the core elements in market environmentalists are the economic valuation of
environmental externalities, private ownership, and decentralization, FME also acknowledge that
markets in themselves are not perfect and that governmental intervention via market-based solutions
is needed. In particular, governments have the task to create market prices where externalities are
seen as “real” costs (Birkenfeld et al, 2005, p.6). The inclusion of these costs will decrease
environmental externalities and achieve an optimal social outcome Policymakers therefore need to
define and protect property rights, while minimizing policy costs and creating a design that will deliver
behavioral changes (Cordato, 1997). These behavioral changes should lead to less pollution, which
eventually restore market failures and create an optimum that increases agent’s social welfare
(Anderson & Leal, 1991, p.4; ten Brink et al, 2012, p.9).

3.3 Preconditions MBIs

FME stress that economic MBIs should be introduced when particular preconditions are met
(Birkenfeld et al, 2005, p.6). Moreover, the success of economic MBIs depends on the availability of
preconditions in the market (Hanley et al, 2016). King et al. (1993) highlight four preconditions that
need to be present before economic MBIs can be effectively used in environmental policy: 1) adequate
information base and administrative capacity; 2) a strong legal structure; 3) competitive markets; and
4) political feasibility. These four preconditions are shortly discussed.

Condition 1: Information base and administrative capacity

The first condition for the effective use of economic incentives refers to the information basis of the
policymaker. The policymaker should have information on the (environmental and health) costs and
benefits of the product. The regulator wants to choose an instrument with the highest net benefits
and the lowest costs (Hanley et al, 2016, p.95). The regulator must therefore collect, store and
broadcast the benefits and costs of such an instrument. When the policymaker does not know this
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information, the policy instrument can be ineffective. In addition, policymakers also dependent on the
administrative capacity to implement new economic instruments. Sufficient administrative capacity is
therefore needed to collect this information, seek funding for implementation and eventually adopt
and monitor the new instruments (Hanley et al, 2016, p.95).

Condition 2: Strong legal structure

As stressed by Coase and FME, markets only work efficiently when property rights are established
(Hanley et al, 2016, p.96). A clear definition and assigning property rights can help the regulator
transform the public environmental good into a private good. As a result, the externality is included in
the price, and the market will behave optimally (Siebert, 2008). In contrast, when property rights are
not well-defined, these products cannot be transferred on the market, and MBIs will therefore not
produce efficient outcomes. A MBI is thus only desirable when property rights are clearly defined and
transferable so that the rights holder alone receives the benefits and costs of the environmental good.
Well established and protected property rights require the existence of a legal and regulatory
framework. Hence, this legal framework needs to be established by the legal authorities to ensure that
property rights are protected (Hanley et al, 2016, p.96).

Condition 3: Market structure

The choice for a policy instrument is highly influenced by the structure of the market and the number
of polluters (Sterner & Coria, 2012, p.543). MBIs rely on the incentive effect on the ability of firms to
respond to price signals (Hanley et al, 2016, p.97). Moreover, they will be more effective in competitive
markets numerous producers compete with each other, and not one single producer can dictate the
market. In such competitive markets, all firms are price takers. MBls will therefore stimulate firms to
choose a less-polluting good, service, or activity or produce less when there is no substitution
substance. As a result of the price increase, firms are incentivized to optimize their production
processes (ten Brink et al, 2009, p.7). Furthermore, with competitive markets, credit, liability and
insurance also play a significant role in the effect of MBIs. All firms, either big or small, need to have
access to these resources so that competitive advantages are diminished (Hanley et al, 2016, p.97)

Condition 4: Political feasibility

The last precondition for the use of MBIs is political feasibility. Political feasibility examines whether a
policy instrument will be accepted by different stakeholders. Adopting a new instrument will likely
encounter fierce political opposition by firms and other stakeholders that have to increase their costs
as a result of the instrument (Rosen, 2004, p.131). Thus, for the instrument to work, the poliycmaker
must convince his opponents that MBls lead to more efficient outcomes. This will eventually determine
whether an MBI is effective in practice (Hanley et al, 2016, p.97).

3.4 Conceptual framework following theory

To investigate the theory, a framework for economic MBIs to reduce externalities should be designed.
The adoption of MBIs is subject to several critical components which influence the success of the
adoption of MBI (Gao et al, 2020). Based on the theoretical framework, the conceptual model in Figure

5is formed. The conceptual model presents the focus of this study.
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Preconditions
economic MBI

Negative externality =
market distortion

Design economic MBI Outcome economic MBI

Figure 5: Conceptual model policy intervention environmental externalities

The main goal of economists is to create an optimal market outcome. Thus, negative externalities are
at the start of the conceptual model. In this study, negative environmental externalities refer to
chemical externalities like pollution, gas emission, waste, and pollution of the soil and underground
water. These negative externalities lead to market distortion, as is described in the theory of
externalities in 3.1. Section 3.2 showed that market distortion demands a specific policy design
focusing on a market-based approach. The design characteristics are theoretically not defined, and will
therefore be deductively collected in the result section. Before an economic MBI can be designed,
however, four preconditions need to be met, illustrated in 3.3: 1) information base and administrative
capacity; 2) legal structure; 3) competitive markets; 4) political feasibility. Once these preconditions
and the design characteristics are met, economic MBIs can be implemented. The third element that is
therefore studied is the outcome.

3.5Summary chapter

This chapter outlined the theoretical framework that will be used for the analysis of this thesis. This
thesis follows the theoretical framework of externalities. Negative externalities are a cost of an activity
that directly affects the welfare of third parties. Pigou (1920) was the first economist who formalized
the effect of negative externalities. He argued that the market should be interfered with Pigovian taxes
However, other economists like Coase (1960) proved that there are also alternative solutions to the
problem of externalities. Within this group, there is a particular community of scientists, free market
environmentalists, who promote environmental stewardship using market incentives instead of direct
control via the government. This particular theory will be followed for the rest of this research. The
conceptual model is formed based on this theory, showing three crucial components: 1) four
preconditions, 2) policy design and, 3) outcomes. These three components will be outlined in the next
section.
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4 Methodology

In this chapter, the specific research design will be discussed including a description of the used
philosophical worldview, selected strategies of inquiry, and research methods. Finally, quality criteria
are discussed.

4.1. Research design

A research design “connects the empirical data to a study’s initial research questions and, ultimately,
to its conclusions” (Yin, 2009, p.60). The research design therefore acts as a blueprint for the rest of
the study, which guides the researcher to relevant questions, data and helps to analyze the results
(Philiber et al, 1980, p.58). This thesis aims to answer the research question: When and how can
economic market-based instruments lead to a reduction of hazardous chemicals?

Based on the theoretical framework, economic MBIs consist of three parts: preconditions, design, and
(potential) outcomes. The following sub-questions are therefore central in this research:
1) Which preconditions are essential for implementing MBIs, and to what extent are they present
in chemical management?
2) Which design characteristics are essential for implementing MBIs in chemical management?
3) What are the (potential) outcomes of economic MBIs in chemical management?

The research design consists of three elements namely, philosophic worldview, strategies of inquiry,
and methods of data collection, analysis, and interpretation (Creswell & Poth, 2017, p.5). First, the
philosophical worldview, focusing on ontological, epistemological, and methodological assumptions,
is outlined. Then, based on this worldview, a strategy of inquiry is selected. Following these two
components, research methods are selected (Creswell & Poth, 2016, pp.15 — 35). As is illustrated in
Figure 6, these three elements are interconnected and interrelated. The three components combined
form the research design and therefore work “as a cohesive whole rather than as fragmented, isolated
parts” (Creswell & Poth, 2016, p. 42). Thus, the researcher should include “congruent ways of
thinking,” meaning that the researcher must work from a particular research design, where these three
components are aligned (Richards & Morse, 2002, p.34).

Selected strategy
of inquiry

Research
design

‘ Research method

Figure 6: Framework for design; the interconnection of worldviews, strategies of inquiry and research
methods (Creswell & Creswell, 2017, p.5).
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4.2. Research paradigm

Each research is influenced by the philosophical worldview that is used (Creswell & Creswell, 2017,
p.5). A philosophical worldview is “a basic set of beliefs that guide action” (Guba, 1990, p.17). Other
scholars also describe these worldviews as “paradigms” and distinguish between ontology,
epistemology, and methodology (Lincoln & Guba, 2000, p.108; Neuman, 2000, pp.93-97). Although
these philosophical worldviews are usually not at the forefront of research, they determine how
research is executed and interpreted (Slife & Williams, 1995, p.201). A research paradigm determines
how a researcher identifies the truth, reality, and knowledge. Researchers, therefore, need to describe
the philosophical assumptions that form the basis of their research (Creswell & Poth, 2016, p.15). The
most commonly used philosophical research paradigms are positivism, interpretivism, and critical
theory (Ryan, 2018).

In this study, an interpretive research paradigm is adopted. An interpretive researcher sees the world
as a complex social phenomenon from the perspective of the social beings that live in it. Since the
understanding of social actors is dependent on the particular place and time they are in, interpretive
researchers believe that researchers should “interpret” the world given the “lived reality and situation-
specific meanings” (Schwandt, 1998, p.221). Therefore, they assume that reality is a social construct
by which the researcher is influenced (Cavana et al, 2001, p.380). The intellectual foundation of this
research paradigm can be found in the German intellectual tradition of hermeneutics. These scholars
criticized the paradigm of scientism and positivism in social sciences (Schwandt, 1998, p.223). In
contrast to positivist researchers who argue that knowledge should be objective and free from any
bias connected to the researchers’ values and beliefs, interpretivist researchers do not believe that
facts can be determined objectively and that reality is the same for every person. Instead, interpretivist
researchers are opposed to positivism, and they believe that the truth and knowledge are subjective.
Since social experiences impact the researcher’s beliefs and values, these experiences will influence
the collection, interpretation, and data analyses. Interpretivist researchers, therefore, try to
understand socially constructed phenomena instead of making strong predictions (Flick et al, 2004,
pp.53-58).

Following a world paradigm, every researcher makes ontological, epistemological, and methodological
assumptions (Creswell & Poth, 2016, p.15). First, ontology refers to the “form and nature of reality,
and therefore, what is there that can be known about it” (Lincoln & Guba, 2000, p.108). Interpretivists
researchers share a relativist ontology. According to this approach, reality is intersubjective and can
only be captured via meanings and understandings of social phenomena (Andrade, 2009). Second,
epistemology “captures the belief about how we may come to know the world” (Andrade, 2009, p.44)
Interpretivist researchers share a transactional or subjectivist epistemology. Subjectivism refers to that
reality is created by each person’s experiences, feelings, and perceptions. They argue that the world is
not objective but substantially “bounded by a particular time and specific context” (Andrade, 2009,
p.44). Therefore, research findings are subjective and can change over time or in a specific region
(Orlikowski & Baroudi, 1991). Third, methodology refers to “a general approach to the study of
research topics” (Ahrens & Chapman, 2007, p.299). This study follows a qualitative methodology,
focusing on a subjective social reality, where the researcher is part of the studied interactions and
collects data in the “field” (Wagensveld, 2013, p.46). Following these assumptions, the social reality
and subjectivity of the researcher should be considered in scientific studies (Ahrens & Chapman, 2007).
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4.3. Strategies of inquiry

The second element in the research design is the strategies of inquiry which “are types of qualitative,
quantitative, and mixed methods designs or models that provide specific direction for procedures in a
research design” (Creswell & Creswell, 2017, p.11). This study adopts a qualitative interpretivist
strategy. A qualitative study is chosen since it provides the best fit for answering the research question
as there are too many methodological problems for a quantitative or mixed-method study (Mandal,
2018). Only a few MBIs have been adopted to reduce hazardous chemicals, and no data was available
for these cases. See Appendix 3: Problems with quantitative data MBI in chemical management for an
extended explanation for the exclusion of a quantitative approach.

Economic researchers increasingly use qualitative research to grasp the complexity of social
phenomena. Qualitative research is particularly suited for an understudied or new field (Bansal et al,
2018). As argued in 1.3.1, the use of economic MBIs for the reduction of chemicals is a new,
understudied research field (Vatn, 2010; Miteva et al, 2012). Although scholars stress that
preconditions and design characteristics play a significant role in economic MBIs, they are largely
neglected in chemical management studies (Boisvert et al, 2013). A qualitative interpretive strategy of
inquiry will therefore help to find relevant variables regarding the preconditions and design
characteristic (Morse, 1994, p.222; Starr, 2014). Hence, qualitative interpretive research is helpful to
understand the complex relationship of economic MBIs in chemical management.

Qualitative approaches are usually associated with inductive reasoning and quantitative approaches
with deductive reasoning. Deductive reasoning means that the researcher uses the theory at the
beginning of the research and operationalizes themes out of these theories. These themes can be later
tested in the data section (Creswell & Poth, 2016, p. 66). In contrast to inductive reasoning, the
researcher investigates data and develops themes through data analysis. These themes are eventually
used for a generalized model or a theory. In this case, theory or a broader explanation becomes the
endpoint (Creswell & Poth, 2016, p.60). The strict separation between inductive and deductive
reasoning is however relatively abstract. In reality, deductive and inductive reasoning are often hybrid
forms. After the inductive phase, deduction occurs to verify the findings of inductive reasoning (van
Staa & Evers, 2010).

Instead of exclusively focusing on deductive and inductive reasoning, this research combines both
approaches. This combination helps “developing innovative scientific insights and responsible
recommendations” (de Boer, 2016, p. 13). This approach is chosen since this research does not aim to
test a particular existing theory with primarily deductive reasoning but rather to understand the
relation between MBIs and the reduction of hazardous chemicals. Deductive reasoning is helpful since
it provides a common analysis framework for the preconditions that can be used to understand the
relationship (van Lanen, 2010). Therefore, the theoretical framework is used to deductively identify
preconditions complemented by inductive reasoning regarding the design. The advantage of
combining inductive and deductive reasoning is that both approaches complement each other’s
weaknesses. The strength of inductive reasoning is that the researcher can interpret the data with an
open mind (Maso & Smaling, 2004, p.68). Inductive reasoning is in this research particularly useful
since there is no theoretical framework for design characteristics established. Therefore, inductive
reasoning helps the researcher identify all important observations and categories that could be
excluded with exclusively deductive reasoning. However, the main disadvantage is that the validity of
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these observations and categories is less robust than with deductive reasoning (Maso & Smaling, 2004,
p.68). In contrast, deductive reasoning makes use of pre-formulated categories based on the
theoretical framework. This guides the researcher in finding a solid and recognizable basis of analysis
(van Lanen, 2010). Deductive reasoning is therefore used to identify the most important preconditions
for economic MBIs to reduce hazardous chemicals.

4.4. Research methods

The third central element in the research design is the specific research methods (Creswell & Creswell,
2017, p.5). Methods should not be confused with methodology. Methods refer to “a specific research
technique” and can therefore be used for different methodologies (Ahrens & Chapman, 2007, p.301).
This section therefore outlines the used methods, including the data collection and analysis (Creswell
& Poth, 2016, p.15). The concept of method triangulation will first be explained, followed by the used
methods, data collection and analysis.

There are many different methods to acquire data in qualitative research (Bansal et al, 2018). In
interpretive qualitative research, data is collected using a variety of techniques. Each of these methods
has its own advantages and disadvantages, which could potentially bias research results (Starr, 2014).
As a result, Webb et al. (1966) introduced the concept of method triangulation. They argued that these
biases could be overcome by combining different methods (Blaikie, 1991). Each method can capture a
particular part of the empirical reality, also known as method triangulation (Flick et al, 2004, p.141).
The combination of methods increases the persuasiveness of evidence (Downward & Mearman, 2007).
It also helps create an understanding based on different data sources over time (Lee, 2005). In this
study, the idea of triangulation is adopted. The choice for triangulation is based on the complexity to
understand the relation between MBIs and hazardous chemicals.

Semi-structured interviews

The most frequently used technique in interpretive research is interviews (Starr, 2014). In depth-
interviews help the researcher to extend the discussion beyond formal documentation. This method
helps to gather data about what people believe and what their motivations are. There are three types
of interviews: structured, semi-structured and unstructured (Qu & Dumay, 2011). This thesis follows
the semi-structured approach, mostly commonly used in qualitative research (Alvesson & Deetz, 2000,
p.194). Semi-structured interviews use a preplanned interview template, which enables the researcher
to compare the interview’s outcome and gives room for the interviewees to speak freely. This helps
the researcher to conduct knowledge beyond the preplanned questions (Starr, 2014). Following the
interpretive research paradigm, this is particularly useful both interviewees and the researcher are
subjective to “the social world under study” (Qu & Dumay, 2011, p.246). These interviews aim to gain
more knowledge on the preconditions, design, and (potential) outcomes of economic MBIs in chemical
management.

Following Kvale (1996, p.88), the interview guide was designed focusing on “obtaining the intended
knowledge.” This knowledge relates to the four preconditions, design characteristics, and (potential)
outcomes of economic MBIs to reduce hazardous substances. Therefore, the interview questions were
divided into three parts. The pre-formulated interview questions can be found in Appendix 4: Interview
guide. Each question was thematically related and openly formulated (Kvale, 1996, p.129). Since four
preconditions were deductively derived from the theoretical work of King et al (1993), Q1-Q4 were
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focused on: information base and administrative capacity (Q1); strong legal basis (Q2); competitive
markets (Q3); and, political feasibility (Q4). These questions were asked separately since there is no
(hierarchical) direct relationship between these preconditions. However, no theoretical framework
was already established for design characteristics and (potential) outcomes, obliging the researcher to
inductively build up theorization from the data itself (Ritchie et al, 2003, pp.153-155). Hence, questions
Q5-Q8 and Q9-Q12 were intuitively formulated. Questions relating to design characteristics focused
on the design experience (Q5), design features (Q6), barriers (Q7), and advice (Q8). During the last
part, the interviewees were asked about the (potential) positive outcomes (Q9), (potential) negative
outcomes (Q10), (potential) economic and environmental achievements (Q11), and the future
adoption (Q12). These questions all asked about the most important design characteristics and
(potential) outcomes in a slightly different manner. This technique is used to elicit more information
on the same topic to achieve “breadth and depth” in the data (Ritchie et al, 2003, p.148).

Following Kvale’s (1996) suggestions, all interviewees were shortly briefed via email, explaining the
purpose of the interview and asking whether the interviewees had any questions beforehand. All
interviews were conducted via Zoom. Initially, the researcher wanted to conduct face-to-face
interviews to increase depth, nuance, and, interactivity (Ritchie et al, 2003, pp.141-142).
Unfortunately, this was not possible due to the COVID-pandemic. Following the suggestions by Qu &
Dumay (2011), the interviewer introduced herself, briefly talked about the interview set-up, and asked
permission for the recording. Next, the interviewer asked the experts some questions about their
work. These questions are used to “kick start” the interview and make the interviewee more at ease
(Qu & Dumay, 2011, p.250).

Essential stakeholders for the interviews were formulated (Starr, 2014). Vincenten et al. (2020) identify
four stakeholders’ groups in chemical management 1) government, 2) industry, 3) non-profit, and 4)
academia and research. As is illustrated in Figure 7, non-profit stakeholders are divided between non-
governmental organizations (NGOs) and intergovernmental organizations (IGOs), companies’
stakeholders are divided between small chemicals company (SCC), middle chemicals company (MCC),

large chemicals company (LCcc), and the industry organization.
NGO
Indlustry IGO (ECHA)
organization
Big chemical National
supplier Chemical government

management

Middle

chemical Academia

supplier

Small

chemical Researchers
supplier

Figure 7: Relevant actors’ interviews (based on Vincenten et al, 2020)
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Table 4 provides an overview of the interviewed experts. For this part, 13 general experts were
interviewed from 10 identified stakeholders. Stakeholders 1 and 2, the policymaker and agency,
represent the government. In addition, stakeholders 3-6, small, middle, and large chemical firms, and
the VNCI, represent the industry. Non-profit (NGO and IGO) is represented by stakeholders 7-8. Last,
academia and research are represented by Organizations 9-10.

Table 4: Overview interviewed general experts

Interview Stakeholder Position Time

1. Dutch Ministry of Dutch national Team leader market- 01:06:42
Infrastructure & Water = government based instruments
management (I&W)

2. National Institute for Independent Project manager Dutch 52:04
Public Health and the Agency of the policy on substances
Environment (RIVM) Dutch government + Senior advisor socio-

economic analysis

3. Small Chemicals Small Chemicals Senior advisor 42:01
company Company (SCC)

4. Middle Chemicals Middle Chemicals Director 53:21
Company Company (MCC)

5. Large chemical Large Chemicals Regulatory affairs leader = 56:44
company Company (LCC) +

Environmental
improvement specialist

Industry Head of unit climate & 51:27
Organization energy
+

Junior policy advisor
environment

Non-profit President 28:18
Organization (NGO)
Intergovernmental Senior economist 51:47

Organization (IGO)

Academia Researcher and policy 55:59
engagement director

Research Senior export policy 01:05:33
instruments

After obtaining permission from the interviewees, all interviews were recorded. These interviews were
transcribed and analyzed via ATLAS.ti. ATLAS.ti is a software program that helps to formulate a
qualitative data analysis (Bitsch, 2005). Corbin and Strauss (1990) formulated three steps of coding:
open coding, axial coding, and selective coding. First, open coding was used to identify and articulate
categories in the first stage (Strauss & Corbin, 1990, p.96). Short textual passages were therefore
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highlighted and coded. Second, axial coding was used to identify the relationships between these
categories formulating connections, conditions, and interactions (Strauss & Corbin, 1990, p.96). During
the last step, selective coding, all categories were transferred to core categories. A core category can
either define a new category or modify an existing category. An example of an encoded text fragment
is included in Appendix 5: Example atlas.ti.

Following the interpretive research paradigm, core codes were interpretatively established based on
the first two steps. The researcher looked at the number of times a code was mentioned, but this was
not only decisive for establishing the code groups. Some codes were only mentioned a couple of times,
but the interview context showed the importance of the argument. Core categories were therefore
based on the interpretation of codes. In addition, the number of interviewees that made a particular
argument was also taken into consideration. If different experts make an argument, the confirmability
of the results increases. The results are therefore structured around the number of interviewees that
highlight a particular argument. Since these characteristics are not directly dependent on each other,
the network analysis is centered around the core category.

Case study

The second method that is used is a case study. “A case study is an empirical inquiry that investigates
a contemporary phenomenon within its real-life context, especially when the boundaries between
phenomenon and context are not evident” (Yin, 2009, p.45). Conducting a case study will help the
researcher to perform an in-depth analysis (Starr, 2014). The first ten semi-structured interviews are
used to create a broader understanding of the relationship between economic MBIs and the reduction
of hazardous chemicals. Complementing these interviews, the case study will particularly help to
develop a deeper understanding of this relationship, focusing on one specific case. Case studies are
particularly useful when questions like how and why are being posed (Yin, 2009, p.32). The case study
therefore especially helps to understand how preconditions influence this relationship and how design
characteristics influence the (potential) outcome. This more profound understanding of different parts
of the relationship misses in other research (Slunge & Alpizar, 2019). There are significant variations in
how case studies are understood. However, this case study follows the interpretive research paradigm,
which focuses on understanding the interpretive case and interpreting the results. The objective of
such a case study is therefore to understand a social phenomenon, rather than generate hypothesis
and theories, or test them (Denzin & Lincoln, 2011, pp.602-607).

The case study central in this study is the Swedish tax on flame retardants in electronic products, also
known as the Chemicals Tax. This particular case is chosen for three reasons. First of all, there are
relatively few cases where economic MBIs are adopted to reduce hazardous chemicals. Slunge and
Alpizar (2019) show in their literature review that the most used economic MBIs are taxes, and fees
and the majority of them are implemented in Scandinavia. It was therefore easily decided that the case
study should focus on a tax in chemical management in Scandinavia. Second, Slunge and Alpizar (2019)
stress that particularly, the Danish tax on phthalates and PVC, and the Swedish Chemicals tax, are
understudied. Both cases include taxation of chemicals in groups which “may provide important
lessons for future policy instrument design and should be studied further” (Slunge & Alpizar, 2019,
p.15). Since the EU expanded its policies, the Danish tax on phthalates was no longer necessary and
removed. However, the Swedish Chemicals Tax is still in place and is therefore chosen. Third, when
making this choice, the researcher also needs to consider that the data for the case study needs to be
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accessible and that it will most likely answer all the research questions (Yin, 2009, p.146). The
Chemicals tax case was just recently evaluated in 2020, increasing the amount of data useful for this
research.

Interpretive case studies usually make use of methods like “document review, participant observation
and in-depth interviews to understand the experiences, perspectives, and worldviews of people in a
particular set of circumstances” (Denzin & Lincoln, 2011, p.608). However, participant observations
were not helpful for this case study since this study focuses on the relationship between economic
MBIs and the reduction of hazardous chemicals which evolve over time. This case study is therefore
conducted using document reviews and semi-structured interviews. Furthermore, since stakeholders
8-9 also had experience with the Chemicals Tax, these experts were asked both general questions
relating the first part and questions related to the Chemicals Tax. These interviews were
complemented with interviews 10-14 which focused on the Chemicals Tax. To increase the
transferability and dependability of the research findings, the interview questions from Appendix 4:
Interview guide were also used for this case study, specified to Swedish Chemicals tax. Furthermore,
the analysis of the case study interviews was also done exactly similar to the general interviews to
increase transferability.

Table 5: Overview interviewed stakeholders Swedish case

Interview Stakeholder Position

Intergovernmental Senior Economist 51:47

organization (IGO)

Academia Researcher and 55:59
policy Engagement

Director

Research Senior export policy | 01:05:33
instruments
Senior Technical 01:05:44
Officer

Environmental and 50:55
Sustainability Affairs
Manager Nordics

and Benelux

Environmental and 45:07
Quality manager

Vice-president 58:12
Environmental and
EU Affairs

Document analysis

The third method that is used in this study is a document analysis. As economists are interested in
developing explanations of economic events, their possible data sources include all existing written,
recorded, and physical material (Lee, 2005). Therefore, both academic and non-academic sources will
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be used. Non-academic sources include policy documents, rapports, websites, statements, and other
documents discussed by the experts. During the time of writing, the researcher also did an internship
at the Dutch Ministry of Water Management and Infrastructure, at the Environmental Safety and Risks
Directorate. This enabled the research to acquire more background information, and gave her access
to policy documents and ‘grey literature’. These documents were interpretatively analyzed and used
to complement and validate information provided by the interviews and case studies. An overview of
the reviewed documents is included in Appendix 6: Overview used sources document review.

4.5. Quality criteria

One of the most crucial challenges within qualitative research is to ensure the quality and
trustworthiness of the research. Explicit quality criteria help the researcher focus on the research’s
strengths and limitations (Finley, 2006). Quantitative research traditionally uses reliability, validity, and
generalizability as their critical criteria. Interpretive research however is based on different ontological
and epistemological assumptions and therefore does not follow the positivist criteria (Baxter, 2009).
Consequently, in qualitative interpretivist research there is not a particular set of criteria that is used
for all researchers. Criteria will therefore be formulated based on the particular assumptions used in
the research (Mandal, 2018). Lincoln and Guba (1985, p.219) made an overview of the most used
criteria in qualitative research and combined them into four main categories: credibility,
transferability, dependability, and conformability. This alternative set of criteria can be used to judge
the quality of interpretive research.

The first criterium that is mostly used is credibility. Credibility refers to the “believability or the truth
in research findings” and is often seen as the most crucial evaluation criterium in qualitative research
(Mandal, 2018, p. 592). The believability or the truth of research findings can be reached in multiple
ways. The most common ways are either triangulation or member checking (Lincoln & Guba, 1985,
p.314). Therefore, this research uses method triangulation, focusing on interviews, a case study, and
document analysis, to increase the credibility of the findings. Furthermore, the researcher also made
use of member checking. Transcripts were afterwards sent to the interviewees to check whether it
coincided with what they said during the interviews (Qu & Dumay, 2011). Although their confirmation
was asked, the content of the transcripts was never changed.

The second criterium for the evaluation of qualitative research is transferability. Transferability refers
to the degree to which the results of this research can be applied to other settings and contexts. This
is closely related to the concept of external validity and generalizability for quantitative research
(Bitsch, 2005). In order to achieve transferability, a detailed description of the research context and
the research assumptions are therefore outlined (Lincoln & Guba, 1985, p.297). For example, the case
study starts with a detailed description of the case and extra information on policymaking is included
in Appendix 8: Extend explanation tax choice. Furthermore, many quotes are included to increase the
context description.

The third criterium formulated by Lincoln and Cuba (1985, p.219) is dependability. Dependability is
reasonably similar to the concept of reliability in quantitative research. However, dependability in
qualitative research refers to the consistency of the documentation of research findings, analyzes, and
conclusions. It therefore captures the stability of findings over time. Dependability therefore refers to
the trustworthiness of the research (Bitsch, 2005). Dependability is increased, using a consistent
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approach for collecting the data, interpreting the findings. A pre-formulated interview guide is used
for all interviews and they are analyzed with ATLAS.ti.

The last criterion, confirmability, refers to the degree to which another research could also reach the
same findings (Bitsch, 2005). It tries to capture whether the researcher acted ‘in good faith’ and did
not allow ‘personal values or theoretical inclinations’ in their findings (Bryman, 2008). It therefore tries
to capture whether the results of the researcher are biased. Using method triangulation in this
research, also increases confirmability (Bitsch, 2005). Furthermore, the ontological and
epistemological assumptions are explicitly outlined in this chapter and taken into consideration in this
research. Following these assumptions, interpretations are integrated into a “coherent research
narrative” (Bitsch, 2005, p.87).

4.6. Summary chapter

In this chapter, the research paradigm was outlined. The research paradigm consists of three
interrelated components: research paradigm, strategies of inquiry, and research method. This study
derives from an interpretive research paradigm, seeing the world as a social construct which should
be interpreted. It uses a relativist ontology, subjectivist epistemology and qualitative methodology. In
addition, a qualitative strategy of inquiry is chosen, combining deductive and inductive reasoning.
Furthermore, data-triangulation is adopted for the research method, combining interviews, a case
study and document reviews. Finally, the four quality criteria are discussed: credibility, transferability,
dependability, and confirmability.
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5. Results

In this chapter, the results of this research will be outlined. First, the results derived from expert
interviews on the preconditions in chemical management are presented in 5.1. Second, the results
regarding the most essential design characteristics are presented in 5.2. Third, the (potential)
outcomes of economic MBIs in chemical management are presented in 5.3. Last, the results of the
Chemicals Tax case study are presented in Case study: Tax on flame retardants in electronic
products5.4.

5.1. Presence preconditions for chemical management
1. Information base and administrative capacity
Table 6 presents the outcome of the first precondition: information base and administrative capacity.

Table 6: Results precondition 1/4: Information base and administrative capacity

Precondition Complexity, Danger of Asymmetric Increased focus Limitation
1: insufficient chemical information other administrative
information and a mixtures and problem externalities capacity
lack of data substitution
behavior

First, eight experts (see Table 6) stress that the information base and administrative capacity in
chemical management is characterized by a combination of complexity, insufficient information, and
a lack of data. Thousands of chemicals are present in the environment, which each have a complex
nature. Moreover, new complex substances are added on a daily basis (Interview I&W, 2021). For most
of these chemical substances, the health and environmental effects are still uncertain: “Generally
speaking, very little is known about the actual externalities of substances and the associated harms.”
(Interview RIVM, 2021). Not only is data hard to acquire, but there is also a lack of investment in
scientific methods to measure chemical substances (Interview RIVM, 2021). Furthermore, collecting
information on chemical substances is also relatively new (Interview ECHA, 2021). In the past, there
was relatively little guiding policy on chemical substances (Interview VNCI, 2021). Furthermore,
toxicologists and chemists dominated chemicals policy. Environmental economists have only been
recently paying attention to the issue (Interview ECHA, 2021) RIVM (Interview, 2021) summarizes:
“In the past, the policy for dealing with Substances of High Very High Concern (SvHC) was mostly
driven by knowledge about hazards. Thus, it was not driven by a real economic trade-off framework
of benefits and costs. In other key moments, there was little interest and little ability to establish
that burden of proof that data could be provided to the applicant”.

The second result regarding this precondition, discussed by five experts (see Table 6), is the danger of
chemical mixtures and substitution behavior. Chemical mixtures are any set of chemicals to which an
organism may be jointly exposed and which may potentially cause an adverse combination effect,
regardless of sources and exposure routes (Ruden, 2020). Many chemical substances are individually
below the risk threshold level and do not contain high externalities, however, combining these
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substances could create different effects (Ruden, 2020). Mixture effects thus create an even bigger
knowledge gap (BB 2021). Furthermore, the danger of regrettable substitution also
diminishes the information base (_ 2021). Regrettable substitution refers to a situation
where one chemical is banned, to be replaced by another chemical that is just as harmful or potentially
worse (Interview RIVM, 2021). The availability of data on alternative substances can facilitate the safe
use of substitution activities. However, this data is currently often lacking (Interview 1&W, 2021). The
impact of alternative substances is especially unclear in the long term (Interview VNCI, 2021).

The third issue that was referred to by four experts (see Table 6) was the asymmetric information
problem. Firms often have more knowledge than policymakers regarding the chemical composition of
their substances, especially with newer substances or in the case of substitution (Interview RIVM,
2021). Since certain chemical substances could negatively affect the price of a firm’s product, firms are
incentivized not to exchange this information with the authorities { NI 2021). This type of
market failure prevents policymakers from achieving a decent information basis for economic MBIs
(Interview I&W, 2021). However, VNCI (Interview, 2021) stresses that the asymmetric information
problem is becoming less severe. They argue that it has become in the own interests of companies to
gain more information about the environmental and health effects of chemical substances:

“I do see a turnaround. We, as chemists, are becoming more transparent. In the past, the chemical

industry was both physically as figuratively speaking far away from society [..]. But now, we are

trying to communicate more and more proactively.” (Interview VNCI, 2021)

Fourth, five experts (see Table 6) stress that there is an increased focus on other externalities than
chemicals. The environmental and climate movement led to a better understanding of externalities
like CO,, SO2, NOx (Interview MCC, 2021). Consequently, economic MBIs, like the CO; Pricing System
and Emissions Trading System (ETS), were implemented (Interview VNCI, 2021). However, the effects
of hazardous substances were often neglected in these measurements, and MBIs were not
implemented in chemical management (Interview LCC, 2021). The difference between environmental
externalities, like CO,, SO,, NOy, in comparison to chemical substances, is that there is much more
demand for information on CO,, SO,, NO,, and they are easier to measure than chemical substances
(Interview VNCI, 2021). However, SCC, MCC, and LCC (Interviews, 2021) argue that this demand for
information is also being increased for chemical substances. Efforts, like REACH, mandating firms to
identify and manage risks linked to the manufactured substance, increase the need for information
(Interview LCC, 2021). Despite these efforts, I&W, RIVM, and ECHA (Interviews, 2021) still stress that
the information basis is too limited: “I guess a more honest answer would be: we still only know very
few of them very well. (Interview ECHA, 2021).

The last issue regarding this precondition, discussed by four experts (see Table 6), was the limitation
of administrative capacity. New environmental policies, led to an increase in measuring and reporting,
making enforcement easier for the government (Interview VNCI, 2021). However, the increase in
environmental policies also demands more administrative capacity (Interview 1&W, 2021). Although in
theory economic MBIs require less administration for policymakers than CAC policies, they still need
to increase their administrative capacity to administer and monitor new economic MBIs (Interview
SEPA, 2021). The LCC (Interview, 2021) expressed his doubts whether governments have the capacity
to administer and monitor economic MBIs to reduce hazardous chemicals.
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2. Legal structure
Table 7: Results precondition 2/4: Legal structure

Precondition 2: Strong legal foundation High compliance Varying compliance

Relating to the second precondition, eight experts (see Table 7) argued that a strong legal foundation
is established with clear property rights in chemical management. Via this legal structure, the
institutional framework is created, in which an assessment of the risk of exposure is made (Interview
RIVM, 2021). The majority of environmental obligations are anchored in European directives and
regulations (Interview 1&W, 2021). In particular, REACH and the Chemical Strategy for sustainability,
have helped define property rights and create a well-established legal structure (Interview MCC, 2021).
Especially firms (Interviews LCC, MCC, HCC, 2021) and the VNCI (Interview, 2021) argued that this
foundation is very well established. Although these experts agree that there is a general strong legal
foundation,_(lnterviews, 2021) stress that the degree of chemical legislation
can differ per situation.

“Chemicals are established in different types of legal frameworks [..] In Europe there are different

legislation areas where chemicals are included, for example: biocides, pesticides, cosmetics, and

industrial chemicals. The legal foundation can differ between these areas.” (Interview RIVM, 2021).

Furthermore, the degree of compliance was also discussed by the experts. Four experts (see Table 7),
representing the industry stakeholders, argued that there is strong legal compliance due to high safety
concerns in chemical management. Safety concerns result in strong political and societal demand for
enforcement (Interview MCC, 2021). Therefore, LCC (Interview, 2021) argues that the public image for
compliance within the chemical sector is undeserved very negative. He argues that only poor chemical
incidents, like the Tata Steel incident, are giving the industry an undeserved negative image. Instead,
he argues, that these events should be seen as incidents which are not representative for the degree
of compliance in chemical management. He stresses that there is naturally a very strong relationship
between firms using chemicals and supervision. Enforcement is therefore easy to organize which
increases the degree of compliance (Interview LCC, 2021). VNCI (Interview, 2021) adds:
“Compliance is going very well. Chemistry is actually, by definition, a sector where enforcement is
very high. [...] Reactive substances are in themselves very nice because with little energy you can
make many beautiful things from them. So, the more reactive, the better. Nevertheless, this also
immediately leads to safety, health, and environmental hazards. So, traditionally standards are
excessively high, but they are also tightly controlled” (Interview VNCI, 2021).

However, four experts (see Table 7), stress that the degree of compliance varies highly between firms.
Legal property rights are especially well-defined in Europe _ 2021). However, most
products containing chemicals are sold on international markets that are not limited to European
borders_ 2021). These international competitors outside the EU, especially from Asian
countries like China and Korea, do not have to obey the same legal rules for chemical substances as
European firms (Interview SCC, 2021). Therefore, the legal foundation for non-European countries is
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often less strict, and property rights are not as well established (Interview I&W, 2021;_
2021).

3. Competitive markets

Table 8: Results precondition 3:4 Competitive markets

Precondition 3: Heterogeneity World market Competitive

Regarding the third precondition, eight experts (see Table 8) stress that it is hard to capture whether
this precondition is present in chemical management due to heterogeneity in the market. Although
chemical substances are mainly produced in the chemical industry, they are eventually transferred to
almost every industry. Chemical substances are thus not bound to a particular market (Interview VNCI,
2021). Chemical substances are used in raw materials, semi-finished products, and complete products
(Interview I&W, 2021). Some firms are high-tech companies, while other firms only sell the complete
products and are less technological (Interview SEPA, 2021). RIVM (Interview, 2021) stresses: “Those
production chains naturally start somewhere with a company that produces raw materials. Then you
get a huge range of downstream chains that are also connected”. Firms can therefore operate with
either full or partial price competition, depending on the product (| | | E2021). Due to this
heterogeneity, no one total market can be defined for chemical management (Interview LCC, 2021).
Hence, the industry is too big and heterogeneous to develop a universal answer (Interview EFD, 2021).

Furthermore, seven experts (see Table 8) stress that chemical substances are usually transferred on
world markets. Although it is hard to establish an answer for all products, the majority of chemicals, in
particular bulk chemical, are transferred on world market (Interview VNCI, 2021). World prices are
therefore established by the biggest players (Interview RIVM, 2021). Four experts (see Table 8) also
stress that the majority of these markets are highly competitive markets. MCC (Interview, 2021)
argues: “most chemical industries, especially most significant products, they are terrible competitive
worldwide” (Interview MCC, 2021). Therefore, introducing an economic MBIs will only work when it
covers (the majority) of this market (Interview I&W, 2021). For each chemical substance, a scientific
study should be conducted whether the substance is transferred on a national, European, or global

4. Political feasibility
Table 9: Results precondition 4/4: Political feasibility

Precondition High political Lobby groups Societal pressure Unfamiliarity of
4 influence the stakeholders
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Regarding the fourth precondition, all experts stress (see Table 9) that political influence plays a

significant role in chemical management. Political feasibility differs per country and policy area, and is

determined by different stakeholders (Interview RIVM, 2021). Hence, I&W (Interview, 2021) states:
“Everything we do is a political choice. There is a lot of political and social resistance against
environmental requlations. Large chemical companies are very well represented in political parties
and industry organizations. They are also very well equipped with a political lobby. In comparison,
the environmental lobby groups are just splinters in a haystack” (Interview I&W, 2021).

All experts (see Table 9) also stress that lobby groups play a crucial role in chemical management.
Economically and environmentally, the stakes are very high for lobby groups. LCC (Interview, 2021)
states: “Everyone plays their part. Of course, the industry tries to put the brakes on environmental
regulation based on economic interests”. In addition, I&W (Interview, 2021) stresses that stock value
primarily drives most chemicals companies and chemical companies drive lobby groups. He argues that
only a limited group of companies is primarily focused on innovation and ensuring continuity. As a
result, it is difficult for the authorities to implement “huge changes” that are not directly beneficial for
firms (Interview 1&W, 2021).

Furthermore, nine experts (see Table 9) argue that societal pressure also influences political feasibility.
Not only politicians, but businesses are also sensitive to societal pressure: “If companies have a terrible
reputation, people will stop buying their shares.” (Interview I&W, 2021). Therefore, political attention
for the side effects of chemical substances is increasing (Interview VNCI, 2021):

“Since 2007, we implemented REACH, then it started. Now we are going to the next phase with the
chemical strategy for sustainability. In this strategy, they combine circularity, the prevention of
SVHC, producer responsibility, and sustainable design of products” (Interview VNCI, 2021).

This political attention is further expanded by societal pressure and NGOs (Interview MCC, 2021). The
power of these stakeholders has substantially increased_ 2021). As a result, firms feel
pressure to make their products more environmentally friendly (Interview VNCI, 2021). Although,
these firms might be opposed to the idea of additional environmental regulations, a market approach
to regulation might be politically more feasible for all stakeholders (Interview ECHA, 2021).

A last issue addressed by three experts (see Table 9) was that the unfamiliarity of stakeholders

regarding MBIs hinders political feasibility. Stakeholders do not have sufficient experience and

knowledge with these instruments _ 2021). In particular, ECHA (Interview, 2021)

stresses that chemicals policy is influenced by “the green people,” who have strong feelings that some

substances are nasty. They want to get rid of the substance without considering economic incentives:
“Mostly, these are people that have some background in chemistry or toxicology. They have a
particular mindset. They are not necessarily friends with the idea of doing a benefit-cost analysis
and comparing the impact of regulation to the costs of society. [..] They do not necessarily see the
need to have certain data. They say, well, why do we need that? We know that this is hazardous.
So, we want to get rid of the substance anyhow” (Interview ECHA, 2021).

5.2. Design

The second part of the result section relates to the interview’s findings on the most important design
characteristics. Since there is no theoretical framework already established regarding this element, the
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results of this section were inductively established. The most frequently mentioned themes are
derived from ATLAS.ti and are included in Figure 8.

Knowledge
9 Direct linkage price
Enforcement and control
Equal level playing field
Mixtures :
Design characteristics [i-............ Combination of instruments

Integral design |
Administration costs Flexibility

Figure 8: Most frequently mentioned themes design

Nine design elements were formulated: 1) knowledge; 2) linking costs to externality; 3) equal level
playing field; 4) combining instruments; 5) flexibility; 6) administration costs; 7) integral approach; 8
enforcement and control; 9) group approach. Table 10 illustrates which design element was discussed
by which interviewee.

Table 10: Results design per theme

Knowledge Linking Equal Combination Flexibility =~ Administra Integral Enforce  Mixtures
costs to level with other tion costs  approach ment
externality playing instruments

field

1. Knowledge

The first crucial design element mentioned by eight experts (see Table 10) is knowledge. In order to
properly set up an economic MBI, it is first essential to outline the externality at stake ||| | ||| |
2021). The first step is therefore to collect sufficient information about the externality:
“What are the chemical and biological effects? Do we have natural scientists who can test the
environmental and health effects? Once the market failure is clearly defined, the policymaker needs
to provide an overview of the players that produce these externalities. This relates to questions like,
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why are they producing this externality? Why are households consuming this product? It is
important to keep in mind that firms have chosen to use these chemicals for a reason, and it is

therefore crucial to understand why” - 2021).

During the designing phase, policymakers need to know how the current systems works. They have to
be able to modulate effects as a result of the economic MBIs (Interview RIVM, 2021). Furthermore,
information on substitution behavior is crucial (Interview LCC, 2021). The policymaker therefore needs
to execute a scientific study to gather this information very precisely (Interview KEMI, 2021). Once the
problem and the players are outlined, the next step is to gather more knowledge about the market
where the externality is produced ||| | | | . 2021)

“Questions relating to the competitivity need to be answered. For example, what kind of companies

operate on the market? Are there price competitions? Is the market locally or globally? Is pollution

locally or globally? This knowledge is crucial for the policymaker.” | N N N RN 2021).

SEPA (Interview, 2021) emphasizes that economic MBIs are often implemented when there is not
sufficient information available for CAC policies. He however stresses that this is a crucial design
mistake and negatively affects the instrument’s outcome. Although economic MBIs require less
information than CAC policies, there still needs to be sufficient scientific knowledge on the externality,

producers, consumers, and the market_ 2021).

2. Directly linking costs to the externality

The second element, mentioned by eight experts (see Table 10) and closely linked to the first condition,
is the direct linkage between the external costs and the price instrument. An externality can only be
internalized when the price directly reflects the externality _2021). Therefore, MBls
should directly target the producer so that marginal production costs are influenced (Interview RIVM,
2021). Putting a price on the externality will then reflect the “true societal costs” of the product:

“The directors of a large company are jointly liable for all the social consequences of a product. Not

only the costs in the waste phase but also other (health) effects. [...] The system needs to cost them

money, and the adjustment costs need to be visible.” (Interview I&W, 2021)

Moreover, economic MBIs, like environmental taxes, haven proved to be ineffective to reduce
externalities when prices were not directly linked or not high enough | | | | NN 2021).
Therefore, LCC (Interview, 2021) stresses: “It is only effective when pricing starts to reach price levels
that they feel. Then it is an effective means of influencing priorities”. Other environmental economic
MBISs, like CO; pricing system and ETS, only started working when price levels were directly linked and
high enough to make innovation more profitable (Interview VNCI, 2021). Thus, RIVM (Interview, 2021)
stresses the need for: “integrated assessment models, that couple chemical toxicity information with
economic tools. These models can really predict how an intervention manifests on a societal level”.

3. Equal level playing field
The third crucial design feature mentioned by six experts (see Table 10) is that the design should
include equal opportunity for all players in the market. If economic MBIs are only partially applied to
the market, there is a risk of leakage effects and an unequal playing field (Interview VNCI, 2021).
Leakage effects refer to a situation where the activity (with the same externality) is relocated outside
the country, while pollution is not diminished (Interview ECHA, 2021). Furthermore, if economic MBIs
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are only applied to a small part of the market, this creates an unequal playing field where firms only
have to pay higher prices in that particular country (Interview RIVM, 2021). This creates an incentive
for firms to relocate their production to another country where this price instrument is not
implemented (Interview VNCI, 2021). Hence, a MBI design should target the whole market to prevent
leakage effects (Interview RIVM, 2021). I&W (Interview, 2021) explains:

“Unequal rules incentive to pollute. [..] Europe is a relatively open economy. Within Europe, there
are all kinds of tax exemptions for emissions and larger consumers. If policymakers only tax firms in
the Netherlands, firms will go to Germany, Denmark, the United Kingdom, or France. However, this
also creates hand-holding. Only together can they make firms pay.” (Interview 1&W, 2021).

Therefore, the design of an economic MBI depends on where the substance is used _
2021). The market composition determines whether the economic MBI should be introduced on a
local, national, or European leve! |||} BB 2021). However, SCC (Interview, 2021) argues that
even introducing a European MBI will lead to leakage effects: “Europe is a global market. If prices
become too high, consumers import their products from countries like China”. Although

(Interview, 2021) recognizes this argument, she also stresses that this kind of argumentation should
not paralyze governments in designing economic MBIs. She emphasizes that the “equal level playing
field argumentation” is often used as a “drug-dealer argument.” With the drug-dealer argument, she
refers to a situation where companies use it against any form of legislation: “companies argue, if we
do not create these externalities, another company will do it, we therefore still need to do it without

obligation” _ 2021).

4. Combination with other instruments

Six experts stress (see Table 10) that economic MBIs have to be combined with other instruments like
information instruments or CAC policies. An economic MBI will only be effective when there is enough
information about the substance and when consumers are informed _ 2021). However,
consumers can often not assess certain chemicals’ environmental and health effects in products
- 2021). Information instruments should therefore be used to facilitate this knowledge

2021). These information instruments should also be used to make consumers more
aware of the hazardous substance’s effects (Interview RIVM, 2021). Furthermore, the most effective
design for chemical substances is a combination of regulation and pricing (Interview 1&W, 2021). In the

most optimal scenario, the most hazardous substances are prohibited on an EU level, and the less
hazardous substances are targeted with economic MBIs. This will reduce externalities while

maintaining a social, economic optimum_ 2021).

5. Flexibility

The fifth design element, mentioned by six experts (see Table 10), is that the economic MBIs need to
be flexible. Chemical substances are continuously changing (Interview 1&W, 2021). The instrument
therefore needs to be flexible in order to cope with changing chemicals (Interview VNCI, 2021).
Simultaneously, the instrument also needs to be stable over time so that companies can make long-
term strategies and can invest in newer technology and innovation (Interview MCC, 2021). This
requires governments to be proactive, announcing and developing policy in time. “If you announce this
in time and increase it step by step, then companies can prepare themselves for that. They can adjust
their Research and Development (R&D) accordingly”—2021).
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6. Administration costs

Low administration costs were mentioned by five experts (see Table 10) as an essential design element.
Firms are responsible for providing information (Interview KEMI, 2021). The design should therefore
not produce “unnecessary red tape and high additional costs” (Interview ECHA, 2021). Each instrument
has some degree of administration costs, and these costs are significantly higher in the beginning when
firms have to adapt to a new system (Interview EFD, 2021). An economic MBI should therefore focus
on the information that is already obtained by other regulations like REACH. This diminishes the
administration costs for new economic MBIs _2021). Hence, the design needs to be
simple and straightforward to prevent tremendous extra work. This will also create less administration
for policymakers (Interview MCC, 2021; Interview VNCI, 2021).

7. Integral approach

Four experts (see Table 10) mentioned that the design should include an integral approach. Especially
firms stress that an economic MBI must complement other environmental regulations (Interview LCC,
2021; Interview VNCI, 2021). Instruments are integrated within sectors in which different parties
participate. This demands policymakers to focus on a collective approach, transcending ministries
_ 2021). An economic MBIs should therefore not steer multiple goals simultaneously,
but should rather focus on an integral approach (Interview MCC, 2021). If an integral approach is
excluded, the accomplishment of one goal can lead to negative substitution behavior for another goal:
“Take the example of electrification. You gain some nitrogen space, that gives you freedom. But if
you invest that again in Co2? Then you have less nitrogen space, because it involves more energy

costs and that goes back into the air.” (Interview VNCI, 2021).

8. Enforcement and control

Three experts (see Table 10) also stressed the importance of enforcement and control. For economic
MBIs to succeed, it needs to be guaranteed that the players in the system obey the rules (Interview
ECHA, 2021). However, testing of chemical substances is very time-consuming, expensive, and limited
to the administrative capacity of policymakers. The administrative capacity therefore needs to be
increased and testing needs to be possible (Interview LCC, 2021). Furthermore, the authorities need
to ensure high sanctions for firms disobeying the rules. High sanctioning costs will incentive firms to
behave according rules and decrease the asymmetric information problem_2021).

9. Group approach
Last, three experts (see Table 10) stress that the design should include a group approach. As denoted
in 5.1, mixtures are playing an increasing role in chemicals policy. The design of an economic MBI
should therefore incorporate groups of chemicals rather than focus on individual chemicals | R EEEEE
e 2021). Grouping of chemicals will contribute to efficiency of policy and reduce mixture risks.
Without such requirements, adequate protection against mixture effects will not occur _
2021). Information on group effects can be found in REACH, and the Substances of Concern In articles

or in Products (SCIP) database _ 2021).

5.3. Potential outcome

The last part of the interviews with the experts was spent on the potential outcomes of economic MBI
to reduce hazardous chemicals. The most frequently discussed outcomes are presented in Figure 9.
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During the interviews, four positive and four challenging outcomes were discussed by different
experts. These outcomes are presented in Table 11.

Leakage effects I Internalizing external effects |

Policy reflexivity

I Increase administration costs |

(Potential) outcomes economic ‘

MBIs
Weak linkage between I Stimulating innovation
externality and price
I Regrettable substitution | I Less administration costs
Figure 9: Most frequently mentioned outcomes
Table 11: Results outcome per theme
Positive Internalizing Policy reflexivity Stimulating Decrease
potential external effects innovation administrative
outcome costs

Negative Regrettable No internalization | Increase Leakage effects
potential substitution due to weak linkage  administration costs
outcome

Positive potential outcomes
1. Internalizing external effects

Seven experts (see Table 11) stress that economic MBIs have the potential to internalize external
effects of hazardous substances. If the externality is directly linked to the price, external effects are
included in the total price_ 2021). The increase in price will stimulate substitution
behavior and innovation (B 2021). LCC, VNCI, and RIVM (Interviews, 2021) refer to other
environmental MBIs, like the CO; Pricing System and Emissions Trading System. These economic MBIs
have proven to internalize externalities effectively as long as the design characteristics are met (Bollen
et al, 2019; Bruyn et al, 2018). The price increase will also create more awareness of chemicals
substances’ health and environmental effects (Interview 1&W, 2021). Furthermore, when production
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becomes more expensive, it affects other companies involved. Hence, an impulse could be created,
leading to more efficient production with less harmful substances (Interview RIVM, 2021).

2. Policy reflexivity
The second potential advantage, mentioned by seven experts (see Table 11), is that economic MBIs
increase policy reflexivity. Chemical policies need to be able to respond to the increasing consumer
demand for sustainability and accountability (Interview LCC, 2021). Economic MBIs on a national level
can be implemented more quickly than other policies (Interview ECHA, 2021). The majority of
legislation regarding hazardous substances is currently based on CAC policies at the EU level. For these
policies, it takes a very long time from the moment that an issue is addressed until the legislation is
implemented (Interview EFD, 2021). This process is thus very time-consuming. In contrast, economic
MBIs can be implemented quicker on a national Ievel_ 2021). Consequently, the political
and bureaucratic project is much shorter:

“If you want to go faster with a certain development, then an additional instrument has the

intention to accelerate the development. That fits perfectly with other policies, it does not

necessarily intersect. It gives an additional incentive, and that is protruding” (Interview VNCI, 2021).

3. Stimulating innovation

The third positive potential outcome of economic MBIs that six experts (see Table 11) mentioned is
that an economic MBI stimulates innovation in chemical management. Higher prices for producers and
consumers incentives firms to focus on alternative substances that are not included in the economic
MBI (Interview MCC, 2021). Thus, the price increase “can stimulate, and probably quite effectively
stimulate, developing innovations with new techniques” (Interview RIVM, 2021). Since economic MBIs
provide an incentive, but do not prescribe how firms should behave, it stimulates innovation in a
flexible way (Interview SCC, 2021). The flexibility of economic MBIs reduces the rigidity of chemical
policy (Interview SCC, 2021). Furthermore, it could also motivate firms to make innovation more visible
since they now have the data (Interview MCC, 2021). RIVM (Interview, 2021) stresses: “it creates a
business opportunity for other companies to jump into that gap and design alternative technology.”

4. Decrease administrative costs

Last, three experts (see Table 11) argue that the implementation of economic MBIs in chemical
management could provide lower administration costs in comparison to other regulations. Although
economic MBIs also demand a good scientific information base, the authorities are not required to
collect all individual emissions and then combine them for their administration _2021)
Instead, they only have to focus on the marginal externality and set the right price for this externality
I 2021). Furthermore, if the economic MBI is properly linked to an information
instrument, like REACH or RHoS, the administration costs are already incorporated in these
information instruments (Interview RIVM, 2021).

Negative potential outcomes

1. Regrettable substitution
Six experts stress (see Table 11) that the positive potential outcome, stimulating innovation, is also a
potential drawback. The goal of economic MBIs is to incentivize firms to use alternative substances
which have different chemical compositions_ 2021). The presence of environmentally
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friendly alternatives determines the outcome of substitution behavior (Interview ECHA, 2021). This
however also increases the danger of regrettable substitution:
“It could also happen that a harmful substance is replaced by a substance that is harmful in another
way. That makes it quite complex. You also need information on how much less or more harmful a
substitute could be. That is also a big debate at the moment, because even the comparability of
damage is a sensitive issue.” (Interview RIVM, 2021).
Firms thus might be incentivized to use alternative substances which contain the same or even more
adverse environmental and health effects_ 2021). Moreover, possible effects of new
substances are only discovered after five to ten years. Economic MBIs could therefore fuel the urge to
create new substances, which in turn could lead to unknown externalities in the future (Interview
RIVM, 2021).

2. No internalization of externalities due to weak linkage

The second negative outcome of economic MBIs in chemical management expressed by six experts
(see Table 11) is that due to a weak linkage between externality and price, externalities are not
internalized. Since knowledge of chemicals’ effects is so limited, it makes it very difficult to directly link
the price to an externality (Interview ECHA, 2021). If this linkage is only vaguely connected, the
externality will not be internalized, and companies will not be incentivized to innovate (Interview SEPA,
2021). Multiple studies have been conducted where they tried to calculate the external costs of
chemical substances. This calculation, however, proved to be very difficult due to insufficient
knowledge I 2021). MCC (Interview, 2021) does not believe that it is practically feasible
to define a market and put a price on an externality. The danger that therefore arises is that the
authorities will only earn some extra money with the economic MBI, but the eventual goal of reducing
hazardous substances will not be reached (Interview MCC, 2021). VNCI (Interview, 2021) stresses: “If
the purpose of that instrument is just to raise money, then it misses the mark.”

3. Increase in administration costs
The third negative outcome expressed by five experts (see Table 11) is an increase in compliance and
administration costs. Policymaking for chemical substances is very complicated and an economic MBI
could therefore potentially add extra administration costs, and complexity (Interview SCC, 2021;
Interview MCC, 2021). Furthermore, compared to other environmental externalities like CO, or NOy,
chemical substances are relatively hard to measure and less information is already available.
2021).
Furthermore, not all firms have the resources to invest in new technology or alternative substances.

Therefore, administration is more complicated and costs will be higher

Hence, for these firms administration costs will only be increased while externalities are not
diminished (Interview VNCI, 2021).

4. Leakage effects
Last, five experts (see Table 11) stress that introducing economic MBIs will lead to more leakage
effects. As argued in 5.2, an equal level playing field needs to be created to prevent leakage effects.
The economic MBIs should therefore be targeted either on a local, national, or European level,
depending on where the chemical substance is used _2021). However, the majority of
chemical substances are used on European markets (Interview SCC, 2021). Introducing an economic
MBI on a European level is politically challenging (Interview ECHA, 2021). It is thus more likely that an
economic MBIs will be implemented on a national level, which in many cases does not capture the
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whole market (Interview LCC, 2021). This increases the danger of leakage effects, where production is
located elsewhere, without decreasing environmental externalities (Interview I&W, 2021).

5.4. Case study: Tax on flame retardants in electronic products
Before focusing on the preconditions, design, and outcome of the Swedish Chemicals tax. To give the
reader some background information, the case? is first briefly  presented.

Swedish Chemicals Tax on Flame Retardants in Electronic Products

The Swedish government mandated KEMI (2007) to investigate the potential of MBIs in chemical
policy. KEMI’s task was to study how financial instruments could contribute to a non-toxic
environment. In their study, KEMI (2007) found that if a substance produces limited negative
externalities, implementing an economic MBI would be more effective than CAC policies (KEMI,
2007). However, if the negative externalities are incredibly high, the substances should be banned
on a European level (see Appendix 7: Graphical illustration of the effect of financial instruments in
chemical management ) Therefore, KEMI argued that it is justified to use a ban “when the marginal
cost of damages is very high” or “when the transaction costs for all alternative instruments excepts
bans are very high.” (KEMI, 2007, p.22). Their study also showed that introducing an economic MBI
could have the same effects as CAC policies. For CAC policy instruments, there are often many
exemptions put in place. CAC policies would therefore create the same, or a lower, effect as
introducing an economic MBI (KEMI, 2007).

KEMI (2015) eventually proposed introducing a tax on flame retardants in electronic products
manufactured in Sweden, also known as the Chemicals Tax (Skatteverket, n.d.b). In particular, this
tax focused on “the occurrence or the risk for exposure to hazardous substances from different
groups, which negatively affects human health and the environment” (KEMI, 2015, p.19). The
Chemicals Tax came into force on 1 July 2017. The implementation was also a political decision to
increase government revenue derived from green taxes (KEMI, 2021). It was in particular targeted
at the presence of hazardous chemical substances in people’s home environments, especially those
used as flame retardants, and to encourage the use of more environmentally and health-friendly
alternatives (KEMI, 2015). Furthermore, the tax was linked to the weight of flame retardants which
consist of halogenated (brominated, chlorinated), or phosphorus-based substances. Moreover, the
final design was targeted at groups of substances that were used in flame retardants. REACH and
RoHS formed the legislative basis (KEMI, 2019b; 2019c).

5.4.1. Preconditions Chemicals Tax
1. Information base and administrative capacity

The first precondition, information base and administrative capacity, was addressed by KEMI (2007).
KEMI (2007) executed a preliminary scientific study which strengthened the information base. Their
study also included the role of information costs, which actors have to pay seeking information,
negotiating, and being compliant with regulation. KEMI (2007) found that most information and
knowledge on these chemicals is not easily accessible. The connection between information and
externalities is mainly established “ex-post”, and is therefore not available “ex-ante” (KEMI, 2007,
p.16). All seven Swedish stakeholders also expressed in their interviews that the information base was
insufficient in this case. EFD (Interview, 2021) stresses that this data is “seldom or probably never

2 Note: KEMI is the Swedish abbreviation for Swedish Chemicals Agency, see Abbrevations p.2
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available.” As a result, suspici mental or health effects already raises the demand

for regulation (Interview EFD, s are often introduced based on the precautionary

principle. According to this principle, policymakers have reason to assume that human health or the
environment is in danger, although clear data is missing_2021).

Furthermore, Swedish companies and the authorities did not have the expertise or technology to know
exactly which substances were present in their flame retardants _ 2021) This
particular data and technology was previously not necessary for firms, and most of this data was
collected locally or nationally: “It is not realistic, no one really knows to be honest, what all these
chemicals are, given how this Swedish law has been constructed” _, 2021). Moreover,
collecting this data and developing technology takes several years || [GcTcG
Swedish government did also not have sufficient information on the substitution effects (Interview

2021). The effect of alternative substances in flame retardants were unknown (Interview
[ 2021), and technology to test these substances was also lacking (Interview KEMI, 2021). In
addition, | -1 ohasized
the information asymmetry between the regulator and firms. Since the policymaker cannot test the
flame retardants themselves, they have to base their knowledge on the information they receive from
firms. However, firms have more knowledge of the chemicals in their products, and they are mainly
willing to share this information when it suits them. The regulators, therefore, have a disadvantage
that destabilizes the information base | N 2021).

The last issue addressed during the interviews was the limited administrative capacity. KEMI (2015,
p.127) included in their preliminary report an “impact assessment” where they focused on the
administrative capacity of Swedish public officials. KEMI estimated that 1080 firms would be covered
by this tax. The initial design costs were SEK 9.4 million (€924,028.-) and the ongoing administration
costs are estimated at SEK 11.7 million (€1.150,120.-) per year, hiring 15 inspectors and executing
2,000 external laboratory analyzes per year (KEMI, 2015, p.129). Although KEMI recognized that these
administrative costs were high, they stressed that any other instrument would also create these high
administration costs (KEMI, 2015). Despite the increase, the administrative capacity still proved to be
insufficient and there was no technical capacity to test the majority of products (Interview- 2021;
Interview_ 2021; Interview - 2021; Interview - 2021). As a result, taxpayers
demanded better and more accessible information about the tax, and they wanted the administrative
procedure to be improved. The Swedish Tax Agency, Skatteverket started a projectin 2019 to “improve
and simplify” the administrative procedure for both the Swedish Tax Agency’s staff and the taxpayers
involved (KEMI, 20214, pp.33).

2. Legal structure
Swedish policymakers also paid attention to the second precondition, the legal structure. KEMI (2007,
p.20) argued that “economic governance cannot exist in an institutional vacuum.” Therefore, a legal
framework needed to be established before the Chemicals Tax could be introduced (Interview SEPA,
2021). The basis of this legislation was laid down in REACH (KEMI, 2007). This legislation already pushes
companies to register what is in their products (Interview KEMI, 2021). Property rights with a solid
legal foundation were therefore already established in the Swedish case and companies should be
legally informed (Interview KEMI, 2021). However, ||l (\nterview, 2021) argues that not all
substances were already included in REACH: “In REACH mainly the SvHC and other substances of
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concern are included. In contrast, with the Swedish tax all brominated, chlorinated, phosphor and
alternative substances were included”. Furthermore, non-Swedish producers were initially excluded
from this law making the legal basis less strong (Interview -, 2021).

3. Competitive markets
The third precondition, competitive market, was also taken into account by KEMI (2007). In their
assessment, they focused on the price elasticity of chemical groups in flame retardants. Price elasticity
measures how sensitive the change in price is relative to changes in demand or production. If a group
of substances is really elastic, the demand or supply for this group of substances is heavily affected by
price. Hence, knowing whether a group of substances is elastic or inelastic will help to predict whether
an economic steering instrument can incentivize companies to choose alternative substances. For
example, when a group of substances is very elastic, an increase in price due to a tax will heavily affect
the quantity of that group (KEMI, 2007). The elasticity of a substance or a group of substances could
be determined using historical data on prices and how it affected quantity. However, KEMI (2007) was
unable to define these elasticities due to a lack of historical data. Elasticities depend on the ceteribus
paribus assumption, meaning that everything else should have been the same. The problem is that
substances are easily adapted and exchanged, and the ceteribus paribus assumption is often violated.
Therefore, calculating the elasticity of the targeted substances was “very difficult” (KEMI, 2007, p.34).

The market for electronic products was perceived as a heterogeneous market _ 2021).
High-tech companies invent electronic products, and low-tech companies sell them (Interview SEPA,
2021). Despite this heterogeneity, the market is characterized by high competitiveness: “price is the
number one focus” (B 2021). Eventually, 729 companies were covered under the
Chemicals Tax (KEMI, 2021a). Many of these companies were small and medium sized Swedish firms
(Interview KEMI, 2021). However, there were also multinational firms included that operate in
Sweden, but have their headquarters elsewhere (Interview -, 2021). The main problem that
arose is that a big part of this market has relocated its production facilities outside Europe, mainly to
Asia [IIIINDD . These firms operate on global markets and seek the
production location with the best suitable and cheapest production facilities. Countries like China offer
cheaper production and have less environmental regulation (Interview - 2021). As long as the tax
is only applied to Sweden, only a small part of the competitive market is targeted (Interview-
2021).

4. Political feasibility

All seven Swedish experts emphasize that the fourth precondition, political feasibility, was to a high
degree present in Sweden. Chemical policy is a harmonized policy area where some countries want to
be more ambitious and move forward _2021). On a European level there is no mandate
to impose environmental taxes. Instead, European directives are formed which guide EU member
countries to a non-toxic environment (Interview SEPA, 2021). If countries want to include more
environmental regulations, they could introduce economic MBis (| | | | 2021). The difference
in the chemical legislation is therefore mainly political: “As experts or scientists, we deliver analysis for
decision basis. However, it is up to politicians to make the ultimate decision, not only based on what
we expect but also based on ethical and moral dimensions” _202 1). It is thus a political
environment where the knowledge base is rather thin. For example, even the decision why some
substances appear on the candidate list for REACH is politically influenced (||| | | | | I 2021).
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In the case of the Chemicals Tax, the political field was influenced by both industry and environmental
lobbyists (EEEE——— 2021; I 2021). -(Interview, 2021) stresses that
especially the Green party has played significant big role:
“The Green Party has had a huge influence on the Swedish environmental agenda. The
environmental movement came at the end of the 1980s. During this movement, a strong
community of environmental economists called for the need to use environmental policy
instruments. They launched a big rapport “setting the price on the environment,” where
environmental steering instruments were discussed. Consequently, environmental taxes were
already introduced in the early 1990s. These taxes, like the sulfur dioxide tax and the NOy charge
in the 90s, were considered to be very successful. The combination of this success and having a
minority government, where the Social Democrats are dependent on the support of the Green
party, made it politically much more feasible” (Interview ||} 2021).
The chemicals tax was thus “part of a much larger political compromise” (| E5GEGEGEGNEGz@zN 2021).
However, there was also strong political opposition by interest and lobby groups to this tax (Interview

I 002 1). A group of firms were highly concerned about

the set-up of the tax and they did not expect any positive effects (Interview KEMI, 2021).

In sum, all four preconditions were discussed by KEMI (2005; 2007) before the Chemicals Tax was
implemented. First, to increase the information base, a scientific study was executed and the
administrative capacity was increased. However, the information base and administrative capacity still
proved to be insufficient, due to limited knowledge, technology and asymmetric information. Second,
despite that the Chemicals Tax had a strong legal foundation in REACH, foreign firms were excluded
and not all substances already had a register obligation in REACH. Third, the Swedish Chemicals Tax
was implemented within a competitive market with many players. However, the Chemicals Tax initially
excluded foreign sellers and only captured a part of this market. Fourth, political feasibility was highly
present in the Swedish case. The Chemicals Tax was part of a bigger political deal.

5.4.2. Design Chemicals tax

During the designing phase, KEMI (2007) considered several economic MBIs: taxes, fees, subsidies,
pledge systems, producer responsibility, trading systems, EU prohibitions, bans, and information
instruments. Their decision to choose a tax will be briefly outlined. After that, the overarching design
elements are presented. To increase continuity, the same elements are addressed as in 5.2.
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Instrument choice

Taxes are primarily used to change the buying behavior of consumers (KEMI, 2015). An advantage
of a tax is that a whole group of substances can easily be targeted without knowing the exact
environmental and health externalities per firm. Moreover, firms and the authorities have to pay
some administration costs, but it is relatively limited compared to other instruments (KEMI, 2007).
Although, a fee is closely related to a tax, the revenue of the fee is specified to a particular goal.
Because the goal of the Chemicals Tax was rather to increase general government revenue and
decrease chemical substances, a tax was more appropriate (KEMI, 2015). Subsidies were also not
considered since they stimulate the use of substances. Furthermore, pledge systems and producer
responsibility were also not suitable since they focus on the end-of-life of these substances but not
on the use of substances. In addition, trading schemes demand a “large administrative
superstructure” and thousands of actors with “business that do not change from day to day” (KEMI,
2015, p.203). Since an administrative superstructure was not available and chemical policy involves
so many actors that change daily, this policy instrument was also excluded. Furthermore, an EU-
ban was politically not realistic and requires extensive documentation on all targeted substances
(KEMI, 2015). Even if these challenges could be overcome, introducing an EU ban would take eight
to ten years, which would take too much time for the Swedish political agreement. Moreover, EU
agreements prevent individual countries from introducing a national ban (KEMI, 2015). Finally,
information instruments were also considered. Although these types of instruments can be very
effective, sufficient information lacked to include an information instrument (KEMI, 2015). In sum,
a tax was chosen since environmental taxes are relatively easy to implement nationally and can
target a group of substances (KEMI, 2015).

Swedish policymakers considered four types of tax constructions: 1) tax on products; 2) tax on
goods that contain chemicals; 3) tax on defined groups lower-taxed on lower hazard; 4) and fiscal
tax with lower tax at lower risk. The first construction was excluded since electronics are not
chemical products. The second construction was also excluded since chemical data on flame
retardants is often not clear. There are hundreds of flame retardants all with their own chemical
composition, is often not clear which electronic products contain which flame retardant.
Furthermore, the last construction was also not appropriate since this was considered outside the
political mandate. Therefore, the third construction, tax on defined groups lower-taxed on lower
hazard, was chosen (KEMI, 2015). In this construction, electronic goods “are always covered by tax
liability and anyone who wants to claim a tax deduction himself must be able to prove the right to
deduction”. This gives a clear incentive to increase documentation and stimulates firms to use flame
retardants which contain less environmental and health externalities (KEMI, 2015). See Appendix
8: Extend explanation tax choice for an extended explanation.

1. Knowledge
As denoted in 5.4.1, twelve years before the Chemicals Tax was adopted KEMI (2007) executed a
scientific study focusing on financial instruments to contribute to a non-toxic environment. A tax on
flame retardants in electronic products was the most feasible and effective option (KEMI, 2007).
Consequently, KEMI (2015) executed another study acquiring more information on flame retardant’s
externalities and the market structure. For this study they also talked to various stakeholders, including

firms and NGOs _ 2021). However, it became clear that information was still
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missing, policymakers did not have sufficient knowledge on substitution behavior, mixture effects, and
physical testing (Interview- 2021). Although this information was still missing, the Chemicals Tax
had to be implemented quickly for political reasons: “The research background might therefore not
have been up to standard” (Interview ||} 2021).

2. Directly linking costs to the externality
The second design characteristic, linking costs to the externality, was also considered in the design
phase of the Chemicals Tax. Electronic products were covered by the tax based on their custom’s
Combined Nomenclature (CN) code (KEMI, 2015). The CN is an EU tool for classifying goods, giving
each product an 8-digit sub-heading (European Commission, n.d.b) These 8-digit codes were used to
classify products in the Chemicals Tax, including products like freezers, washing machines, computers,
vacuum cleaners, and ovens (KEMI, 2015). Theoretically, a tax behaves optimally when the height of
the tax is linked to the environmental and health externality (Interview SEPA, 2021). More than 100
substances were targeted with this tax: “it is very tough to precisely link them to the right level of
hazard” (Interview KEMI, 2015). The tax was therefore levied per kilo of goods. The rationale behind
this linkage is that the heavier an electric good, the more hazardous flame retardants it contains (KEMI,
2015). A different tax was applied for white goods, since they contain relatively fewer flame retardants
(KEMI, 2015). The tax made a distinction between three groups of flame retardants, set at 8 SEK (€0.85)
per kilo for white goods and SEK 120 (€12.69) per kilo for electronics, with a maximum amount of 320
SEK (€33.85) per item for the most hazardous group (KEMI, 2015). Furthermore, for the less dangerous
group of flame retardants, a 50% reduction was applied. Finally, for the safest group of flame
retardants a 90% reduction was applied. The tax rates are illustrated in Table 12 Table 12(KEMI, 2015).

Table 12: Tax rates on electronic products (KEMI, 2021a).

The risk class of the Appliances Other electronics Maximum tax amount
product

Tax 8 SEK/ kg 120 SEK/ kg SEK 320/ item

Tax with 50% deduction | 4 SEK/ kg 60 SEK/ kg SEK 160/ item

Tax with 90% deduction | 2 SEK/ kg 30 SEK/ kg SEK 80/ item

The substance weight was thus not directly linked to the external effects of flame retardants (Interview
KEMI, 2021). The incentive was rather to reduce the product’s weight than to lower chemicals in flame
retardants: “the design was hardly related to the use of chemicals” (Interview,-).

3. Equal level playing field
The third design element discussed during the interviews and mentioned in KEMI’s reports (2007;
2013; 2015; 2021) was the importance of creating an equal level playing field. The Chemicals Tax is
levied on the professional who first deals with the taxable electronic good in Sweden (KEMI, 2015).
Initially, foreign sellers were excluded from the tax because: “foreign sellers who sell goods remotely
to Sweden should not need to familiarize themselves with the details of the national Swedish tax
regulations and be responsible for reporting and paying the tax in Sweden” (KEMI, 2015, p.70). Besides,
KEMI (2015) argued that including foreign sellers would also create practical problems for
Skatteverket. Skatteverket should be able to check whether the right level of taxation is administered.
Since these electronic products are produced abroad, the Tax Agency would depend on “extensive
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foreign assistance” to check whether the correct tax is administered (KEMI, 2015, p.71). They therefore
initially chose to exclude foreign sellers. However, excluding foreign sellers was perceived as a major

_ (Interviews, 2021) argue that even with the inclusion of these

foreign sellers, an unequal playing field was created. The industry group Almega (2016) stressed that
the Swedish electronic market only represents 0.5% of the global market. Hence, the design is only
applied to a very small part of the market: “Sweden is probably too small to influence the chemical
industry” (Interview, -._complements: “It remains still a problem. If you
look at the borders around us, Denmark and Finland for example, they are quite nearby. For private
consumers it is easy to buy a product from for example Demark, without the tax. Instead, the design
should thus capture the (the majority of) the whole market (Interview- 2021).

4. Combining different instruments

The combination of different instruments was only addressed during the interview with KEMI. KEMI
(Interview, 2021) argued that the Chemicals Tax was implemented as an extension to REACH. REACH
and the Chemicals Tax both increase data on chemical substances in products, and therefore amplify
each other (Interview KEMI, 2021). However, KEMI (Interview, 2021) stress that a stronger design
should also be combined with an information instrument to better inform consumers: “Firms increase
consumer prices without providing information about that. However, you know that consumers can
implement or view the increased price equal to higher quality.” (Interview KEMI, 2021).

5. Flexibility
In contrast to the other general interviews, in this case study flexibility was not discussed in any of the
interviews or in the reports by KEMI (2007; 2013; 2015; 2021).

6. Administration costs

Administration costs were also considered during the designing phase of the Chemicals Tax (KEMI,
2015). Initially, to decrease administration cost, the design was kept as simple as possible (Interview
[ 2021). Furthermore, to diminish the administrative burden for firms, the Chemicals Tax was
designed as an extension of REACH: “The tax is very closely related to the REACH regulation, so firms
should already have information for this tax. That could help to improve their work and make sure that
substitution is not unintentional or negative” (Interview KEMI, 2021). However, the evaluation by KEMI
(2021a) showed that firms perceived the administrative burden as very high.

“Although you only have three tax levels and three chemical groups, and a distinction between

additive and reactive, that does not sound complicated. [..] Our company introduced a web-

based system that our suppliers have to use to provide information. This system has a Boolean

matrix behind it. [..] We had about two hundred different permutations of Boolean possibilities

that have to be verified, only to conclude if the claimed three tax levels could be correct logically.

[..] It is just a huge mess. | mean, the amount of time and frustration spent on the administration

for a tax that, to a large extent, cannot be verified through testing” (Intervie_ZOZl ).

7. Integral approach
In contrast to the other interviews, in this case study the integral approach was not discussed in any
of the interviews or the reports by KEMI (2007; 2013; 2015; 2021).
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8. Enforcement and control
The design element, enforcement and control, was discussed by all Swedish interviewees and KEMI’s
reports (2015, 2021). All taxes should be checked by Skatteverket (KEMI, 2015). Although Skatteverket
increased its administrative basis, it was still unable to check all the paperwork provided by hundreds
of firms (Interview- 2021). Furthermore, Skatteverket also did not have the technology to
precisely test which kind of flame retardants were present in products (Interview KEMI, 2021).
-Interview, 2021) explains why enforcement and control was perceived as weak:
“There are three tax reduction levels: 0%, 50%, and 90%. [...] Testing can see if a product is
entirely free from particular substances. Thus, testing can only verify the following:
1) A 50% tax reduction is certainly correct if no bromine or chlorine at all is detected;
2) A 90% tax reduction is certainly correct if no bromine, chlorine, or phosphor is detected;
3) A 90% tax reduction is certainly not correct if any bromine or chlorine is detected.

However, testing cannot verify the following:

4) If bromine or chlorine is detected, the correct tax reduction is either 0% or 50%. This depends
if the bromine/chlorine is additive or reactive (which cannot be verified by testing);

5) If no bromine or chlorine is detected, but phosphor is detected, the tax reduction could be 50%
or 90%. This depends if the phosphor is additive or reactive (which cannot be verified by

testing)” (Interview_ 2021).

Testing can only verify cases 1-3 and the tax authority needs to have the capacity and knowledge to
test it. However, in reality, most of the products have the chemical composition of number 4, which
thus cannot be verified with testing (Interview - 2021). Weak enforcement and control
increase the incentive to cheat: “For the authorities, such a legislation demands that no one is trying
to cheat, and that correct documentation is provided from suppliers.” _ 2021). The
main problem is that if they do not test, the paperwork cannot be fully verified. Instead, Skatteverket
should include “very high sanctioning fees” _ 2021). In this case you, the agency does
not have to monitor that often since the risks of getting a fine are really high || || | | | | I 2022).

9. Group approach

A crucial design element in the Chemicals Tax is the group approach. Instead of focusing on the danger
of each flame retardant individually, the chemicals in flame retardants were categorized into groups
(Interview Electrolux, 2021). The first group consists of flame retardants containing phosphorus,
chlorine, or bromine compounds which are additive. The second group consists of brominated or
chlorinated flames with reactive additives. This group does “not spread as easily to the surrounding
environment” but “is very difficult to degrade” (KEMI, 2015, p.67). The third group includes other flame
retardants, which have lower health and environmental externalities than the other two groups (KEMI,
2015). Thus, in total, 140 different substances were covered in the group approach (Interview KEMI,
2021).

10. Earmarking
Another design element, which was not discussed by the general interviews in 5.2, was earmarking.
Earmarking refers to the situation where particular money is reserved for a specific purpose (KEMI,
2017). For example, the money received from the tax could be used to invest in new technology for
chemical substances. However, earmarking was not included in the design:
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“Tax revenue earmarked for certain areas may mean that too many resources are allocated to some
purpose at the expense of others. [...] Increased earmarking may make it more difficult for people
to demand responsibility while elected politicians have trouble representing their constituents”
(KEMI (2017, p.32).

_ (Interview, 2021) disagreed with this statement and argued

that the government revenue of the tax should be used for research and innovation, or even
enforcement control._ZOZl) stresses that there are both advantages and disadvantages
to earmarking. On the one hand, it could create “too many rigidities in the tax system.” On the other
hand, it could also increase the acceptance of a tax that is “often decentralized decision-making.”

_ 2021). Earmarking was therefore perceived by some as important, while others argued
that this should not be included in an economic MBI in chemical management.

Summary design Swedish Chemicals Tax

In sum, the nine design elements, formulated in 5.2 are discussed. Although, 1) knowledge; 2) linkage
between externalities and the tax were considered in this case, they still encountered many
shortcomings. Design element 3) equal level playing field, was not included in the design. Initially,
foreign sellers were excluded, and the tax only captured a small part of the market. Furthermore,
element 4) combination with other instruments, was only discussed by KEMI who argued that the
Swedish Chemicals Tax acted as an extension of REACH. However, design elements 5) flexibility; and
7) integral approach were not included in the Chemicals Tax. Additionally, design element 6)
administration cost and 8) enforcement and control, were included in the designing phase. Although
these elements were considered, they encountered many shortcomings. In contrast, design element
9) group approach was totally present. Finally, 10) earmarking was also addressed as an additional
important design element. However, the interviewees disagreed on what role this plays.

5.4.3. Outcomes Chemicals Tax

This case study is particularly interesting to understand how a Chemicals Tax can influence the use of
hazardous chemicals. In this section the potential outcomes in 5.3, are compared to the outcomes of
the Chemicals Tax. Although the Chemicals tax has only been implemented since 2017, the most
important findings in the evaluation report by KEMI (2021a) and the interviews (see 4.4 ) are outlined.

Positive outcomes
1. Internalizing externalities

The first positive potential outcome identified by the general interviewees in 5.3 was that economic
MBIs could potentially internalize externalities. The overall goal of the Chemicals Tax was to increase
the price of flame retardants, containing substances with high negative externalities (KEMI, 2015). The
Swedish government therefore focused on increasing the prices the most for electronic products which
contain the most hazardous flame retardants. They implemented different tax rates, giving a tax
reduction when electronic products contain less hazardous flame retardants. Thus, the goal of the tax
was to internalize externalities (KEMI, 2021a). However, the evaluation by KEMI (2021a) showed that
that consumer prices for electronic products remained largely unchanged. The evaluation also
revealed that the chemical composition in electronic products remained largely untouched (KEMI,
2021a). Health and environmental externalities were thus not internalized in this case study (Interview
SEPA, 2021).
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KEMI (Interview, 2021) stressed that for this outcome the time frame should be considered. The tax
has been only introduced since 2017, which is relatively new. On average it takes a couple of years
before firms raise their price or develop new substances with alternative technologies (Interview KEMI,
2021). Moreover, the Chemicals Tax is currently under revision. Re-designing some elements of the
tax could perhaps lead to the internalization of externalities in the long term (KEMI, 2021a). However,
this is still uncertain and _(Interview,
2021) expressed their doubts whether these design changes will eventually lead to internalization of
externalities in the long term.

2. Policy reflexivity
The second positive potential outcome of economic MBIs in chemical management, policy reflexivity,
was present in the Chemicals Tax. In Sweden there was increase of consumer demand for more
accountability and sustainability of chemical substances (Interview - 2021). The Swedish
Parliament set 16 environmental goals, one of them targeting a non-toxic environment (KEMI, 2021a).
The Chemicals Tax was part of a political agreement in Sweden aiming to achieve this goal (Interview
_ Consequently, the Chemicals Tax was implemented quickly and enabled the Swedish

government to respond to the societal and political pressure to implement more environmental
regulations

3. Stimulating innovation

The third positive potential outcome, stimulating innovation, was also discussed in the evaluation by
KEMI (2019a; 2021a) and during multiple interviews. The theory behind environmental taxes is that, if
they are properly designed, they can drive innovation (KEMI, 2013). Moreover, they provide a
“continuous incentive” for technical development (KEMI, 2007, p.38). In this case, producers were
incentivized to achieve lower tax levels and therefore innovate their flame retardants (KEMI, 2015).
However, the evaluation by KEMI (2021a) showed that firms did not substantially change their
behavior. Most firms paid the highest tax level and did not change the chemical composition of their
flame retardants (Interview SHARP, 2021). Electrolux (Interviews, 2021) argues that this is because
Sweden accounts for less than 1% of the electronic world market. Therefore, innovation would only
take place if a bigger market was targeted _2021). However, KEMI (Interview,
2021) again emphasis that the time frame of four years should be considered. She argues that product
development for companies on average takes about 18-24 months. Most companies are “still on the
first steps of the substitution ladder” (Interview KEMI, 2021).

4. Decrease administration costs

The fourth positive potential outcome discussed in 5.3 is that the implementation of economic MBIs
in chemical management could provide lower administration costs in comparison to other regulations.
In this case, the administration costs were not lowered, which will be discussed by the negative
outcomes on the next page. However, the advantage in this case was that the administration costs
were covered by the tax revenue (KEMI, 2021a). Moreover, the first evaluation by KEMI (2020) showed
that the Swedish government gained many resources from the tax. In 2019, the administrative costs
were SEK 0.17 (€0.0167) per SEK 100 (€9.81) revenue for Skatteverket and SEK 2.7 (€0,28) per SEK 100
(€9.81), for the Swedish Customs. These administrative costs combined, accounted for SEK 0.22
(€0.02), per SEK 100 (€9.81) tax revenue. In total, the tax revenue was SEK 3.3 (€323,543.00) million,
so the administration costs were relatively small.
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I terview, 2021) therefore felt that

the tax’s primary goal was to increase the state budget, and not to decrease environmental
externalities. KEMI (2021) underlines that both goals were targeted in the Chemicals Tax. However,
SEPA (Interview, 2021) stresses that the Swedish government should be careful that tax revenue does
not become the primary goal. “If the primary goal becomes to increase the revenue on the government,
that will not have a positive effect on the credibility of environmental pol/cies”_ 2021).

Negative outcomes
1. Regrettable substitution

The first negative potential outcome discussed in 5.3, regrettable substitution, was also addressed in
the Swedish Chemicals Tax. In a preliminary study KEMI (2003) feared that a Chemicals Tax could result
in regrettable substitution. The design of the Chemicals Tax, including three different tax levels,
incentivized firms to use alternative flame retardants which did not contain these identified chemicals
(KEMI, 2015). However, the danger arose that firms would alternate to newer substances from which
externalities were not defined yet: “because well and independently investigated alternatives are
taxed, while known undesirable substances quality for a minimum tax rate” (Almega, 2016). The tax
deduction level was the driving force (KEMI, 2021a). However, these tax deduction levels are very
heterogeneous. For example, all phosphorus-based flame retardants receive the same tax deduction,
even though they have very different hazard properties (KEMI, 2021a). Firms might therefore be
incentivized to achieve a 90% reduction, while still containing reactive phosphor or alternative
substances from which the environmental and health effects are still unknown (Interview Electrolux,
2021). In the evaluation by KEMI (2021a) it however became clear that the most firms paid the tax and
did not change their chemical composition., Moreover, Almega (2016) stresses that other chemical
regulations like REACH and RoHs link their legislation to intrinsic health and environmental properties,
where the Chemicals Tax focuses on physical-chemical properties. Therefore, firms are incentivized to
substitute to new physical-chemical properties, like the weight of the product but not the chemical
composition (Almega, 2016). Regrettable substitution therefore was not an evident outcome, nor was
substitution in general.

2. No internalization of externalities due to weak linkage
The second negative outcome of economic MBIs addressed by the interviews was the danger of not
internalizing externalities due to a weak linkage between the externality and the price. All Swedish
interviewees and the evaluation report by KEMI (2021a) stressed that this negative outcome was
visible in the Swedish case. As argued in 0, the Swedish Chemicals tax was related to net weight of the
electronic product (KEMI, 2015). However, all interviewees stressed that the relationship between the
weight and externalities was not well established. The Chemicals Tax therefore did not directly target
the externality, and these externalities were not internalized. -(Interview, 2021) stresses: “if
emission information from the product is poor, or the indicators have a poor relation to environmental
impact, as it was for the Chemicals tax, then the environmental effect will also be poor.” (Interview,
I Th e Chemicals Tax is therefore more perceived as “symbolic” _ 2021). Although
symbolic taxes could create an incentive shortly, there must be more of a direct connection in the long
run to have an effective result: “The problem with symbolic taxes is that if they are not effective in
reaching the environmental goals, their legitimacy will be questioned. If we have too many ineffective

taxes and policies, it might affect the legitimacy of environmental policies in general” _
2021).
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Another issue addressed by _Interview, 2021) is that when

firms eliminate all hazardous chemical substances, they still have to pay 10% of the tax. The idea is
that any type of flame retardants has negative environmental and health externalities, even if they do
not contain any of the identified negative substances (Interview KEMI, 2021). However, Electrolux
(Interviews, 2021) argues that a firm is therefore not stimulated to completely eliminate hazardous
substances in flame retardants. This destabilizes the linkage and therefore hinders the internalization

of externalities_2021).

3. Increase in administration costs
The third negative potential outcome of economic MBIS, discussed in 5.3, is that when economic MBIs
are not properly designed, they could lead to an increase in administration costs. The evaluation by
KEMI (2021a) showed although the administration costs for the Tax Agency were perceived as small,
the administration costs for firms were substantial. Moreover, the administration costs for taxpayers
were perceived as “burdensome” and “problematic” (KEMI, 2021a, p.29). Firms had to increase their
administration costs “to establish, store or transmit information” (KEMI, 2021a, p.26). Lenovo
(Interview, 2021) stresses:

“We generally do not have that information in our specifications. We have to investigate that for

each product that we put on the market individually. We have to find out the correct weight.

However, one PC model can be configurated in thousand configurations. That could affect the

weight of the product’ | - 021)

In particular, testing and acquiring this information is very time consuming and expensive (Interview
EFD, 2021). _(Interview, 2021): “We need to verify the information we receive from
our suppliers. We also need to test it physically”. The system is thus too complicated and demand too
much work_ 2021). KEMI (Interview, 2021) acknowledges that these administration
costs for firms have been too high, but she stresses that these administration costs will be lower in the
future: “You had to learn about the tax, how to apply it and what forms to fill out and how it should be
submitted and so on. Of course, that takes some time to get the knowledge and routine” (Interview
KEMI, 2021). To decrease this administrative burden, Skatteverket implemented a project to improve
and simplify the Chemicals Tax both for “firms and the Swedish Tax Agency Staff’ (KEMI, 2021a, p.33).
This should decrease the administration costs in the future (Interview KEMI, 2021).

4. Leakage effects

The last negative potential outcome, leakage effects, was also present in the Swedish Chemicals Tax.
As denoted earlier, the Swedish market mainly consists of small and medium sized firms (Interview
KEMI, 2021a). Companies in this market are therefore “dependent and very competitive, and they have
a lot of tough competition outside Sweden or in the world market” _2021). Foreign
sellers did not have to impose these higher costs or invest in new technologies (Interview SLEC, 2021).
An unequal playing field was therefore created (Interview Lenovo, 2021). The Chemicals Tax thus led
to leakage effects to neighboring countries — 2021). SEPA (Interview, 2021) stresses:
“If someone else is making the same product elsewhere and still using the same substances, it means
that we won nothing environmentally. It only costs more for Swedish companies, without having an
environmental effect”. Hence, Swedish sellers are disadvantaged vis-a-vis foreign sellers, which leads
to a lack of legitimacy (Skatteverket, 2015).
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This drawback was eventually also recognized by KEMI (Interview, 2021), who proposed redesigning
the tax and included foreign sellers in 2020. This could potentially diminish leakage effects in the future
(Skatteverket, n.d.a). However, even with the inclusion of foreign sellers, still only a small part of the
market is captured (Interview SEPA, 2021). Hence, in the optimal scenario, a European tax would be
implemented which include the majority of the actors and create an equal level playing field, providing
similar conditions for all European players. However, it is currently “politically not realistic” to adopt a
European tax in chemical management (KEMI, 2013, p.23).

Summary outcomes Swedish Chemicals Tax

In sum, the four positive effects formulated in 5.3 were discussed for the Swedish Chemicals Tax. First,
the goal of the Swedish Tax was to internalize externalities with the use of three different tax levels.
However, prices were eventually not affected and the chemical composition of flame retardants
remained largely unchanged. Second, the Swedish Chemicals Tax was implemented as a response to
the increasing consumer demand for more sustainability and accountability of producers. Moreover,
the Tax was implemented relatively quickly and increases policy reflexivity. Third, although the goal of
the tax was to stimulate innovation, products remained relatively unchanged and innovation
happened rarely. Fourth, administration costs were not diminished.

The four negative effects formulated in 5.3 were also discussed for the Swedish Chemicals Tax. First,
the composition of the majority of electronic products remained unchanged. However, for the flame
retardants that were replaced, externalities are still unknown, increasing the danger of regrettable
substitution. Second, the Chemicals Tax linked the weight of the product to the price. Consequently,
no internalization of externalities took place due to weak linkage. Third, administration costs
substantially have increased, particularly for firms. Fourth, leakage effects took place as a consequence
of the unequal playing field created by the Chemicals Tax.
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6 Discussion

6.1. Interpreting the results

6.1.1. Sub question 1: Preconditions

The first sub-question is: which preconditions are essential for implementing MBI, and to what extent
are they present in chemical management? This sub-question consists of two elements, defining
preconditions and understanding whether they are present in chemical management. The first
guestion was mainly answered deductively. Based on the theoretical framework by Hanley et al. (2016)
four preconditions were formulated: 1) adequate information base; 2) a strong legal structure; 3)
competitive markets; and 4) political feasibility. There is no hierarchical relationship between these
four preconditions, they all to have to be present before economic MBIs can be implemented to reduce
hazardous chemicals. To what extent they are present for chemical management will be individually
discussed per precondition.

1. Information basis and administration capacity

The first precondition relates to the information basis of the policymaker. The policymaker needs to
possess adequate information and a sufficient administration capacity to properly set up an economic
MBI (Hanley et al, 2016, p.96). During the general interviews, it became clear that chemical
management is characterized by high complexity. There are thousands of chemicals present with
unique chemical compositions, making it very difficult for policymakers to acquire a solid information
basis. Furthermore, the importance of data for chemical substances is only recently acknowledged by
policymakers and the industry, resulting in insufficient information and a lack of data. The experts
argue that in other policy areas like climate policy, the information basis for introducing economic
MBIs is much clearer. Moreover, chemical mixtures, regrettable substitution behavior, and asymmetric
information, make the information basis even weaker. In the case study, it became clear that the
information basis of chemical substances in electronic products was not clear and hard to measure.
Consequently, Swedish policymakers implemented a tax which was related to physical properties
rather than to externalities. This weak linkage is perceived as the major design flaw. Therefore, the
insufficient information base of chemical substances proves to be a major hurdle for the
implementation of economic MBIs in chemical management.

The second aspect related to this precondition is the administration capacity. During the general
interviews, it became clear that the administration capacity for chemical policy has generally
increased. For the Swedish Chemicals Tax, the administration capacity was expanded. However, this
case study also made clear that monitoring and testing products for chemical substances is very
difficult. Even though Skatteverket expanded their administration capacity, they were still unable to
properly test electronic products and confirm which chemical substances were present in flame
retardants. This shows that the administrative capacity is only partially present in chemical
management. Although administrative capacity can be increased, policymakers still have insufficient
knowledge and technology to test chemicals.

2. Legal structure
The second precondition discussed is the legal foundation of chemical policy. There needs to be an
established, well-defined property system where legal rights are clearly defined and transferable.
These rights define the benefits and costs of property ownership (Hanley et al, 2016, p.96). The results
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for this precondition are somewhat mixed. All experts recognized the importance of a sufficient legal
foundation and well-defined property rights. The basis of chemical legislation is laid down in EU
regulations, like REACH and RoHS. These regulations help establish a strong legal framework. However,
the experts disagreed to what extent chemical companies comply with these rules. Especially firms

- o < that compliance was going very well. In contrast, experts more
concerned with policymaking ||| ] 2rsued that compliance varies significantly amongst
different firms. The Swedish case showed that the legal structure of economic MBIs should

complement European regulations. However, if the regulation is applied in a small area, such as
Sweden, it is relatively easy to go around chemical legislation. Therefore, generally a strong legal
structure is established. The degree of compliance and the design of an economic MBI determine
whether this precondition is met.

3. Competitive markets

The third precondition is that tax subjects operate in a competitive market where the players are
pricetakers, and an increase in price has an influence on their market share (Hanley et al, 2016, p.96).
Experts argue that this precondition depends on the particular market where the economic MBI is
applied. Chemical substances are used in every part of the chain and almost in every sector. Markets,
where chemical substances are transferred, are therefore very heterogeneous. In line, it is not possible
to argue whether this precondition is present or not. However, the experts stress that most chemical
substances are transferred to worldwide markets, which are highly competitive. In the Swedish case,
the application of economic MBIs is limited to electronic products which contain flame retardants.
Although companies that sell electronics are very heterogeneous, the market for electronic products
is generally extremely competitive worldwide. In this case, the precondition of competitive markets is
therefore partially met. However, the Swedish tax only targets electronic products in Sweden, which
is just a small part of the competitive global market. Hence, this precondition is only fully present when
the economic MBIs targets the whole market and not just a part of it, because chemical substances
are often transferred on competitive markets.

4. Political feasibility
The fourth precondition relates to political feasibility. A solid political foundation is needed to properly
implement an economic MBI (Hanley et al, 2016, p.96). During the general interviews, it became clear
that political and societal pressure determines whether an economic MBI in chemical management
can be implemented. Policymakers’ decisions are heavily influenced by different political stakeholders
in a country, such as chemical lobby groups, NGOs, and societal groups. The unfamiliarity of these
stakeholders with environmental economic MBIs hinders political feasibility. All interviewees were
positive about implementing economic MBIs in chemical management if it properly designed,
excluding the MCC. The Swedish case underlines the importance of political feasibility. In this case, the
Green party was determined to implement an environmental tax in chemical management, which in
turn increased political feasibility. The Chemicals Tax eventually became part of a political agreement.
Swedish policymakers were already very familiar with environmental economic MBIs, as Sweden
already adopted many other environmental economic MBIs which proved to be very effective.
Therefore, political feasibility in Sweden might have been higher than for other European countries
that have not adopted many environmental economic MBIs yet. Thus, political feasibility can be
present, depending on the preferences of political and societal stakeholders. Although the familiarity

60


Rectangle

Rectangle


with economic environmental MBIs increases political feasibility, this study shows that stakeholders
unfamiliar with economic MBIs are also optimistic about economic MBIs.

Answer sub-question 1: preconditions chemical management

In sum, four preconditions need to be present before an economic MBI can be implemented in
chemical management: 1) adequate information base; 2) solid legal structure; 3) competitive markets,
and 4) political feasibility. The first condition forms the biggest hurdle for the implementation of
economic MBIs. There is insufficient knowledge about the effects of chemical substances, mixtures,
substitution behavior, and asymmetric information. Although this information is increased, the first
condition is currently not met. With regards to the second precondition, there is generally a strong
legal structure established in chemical management. However, the degree of compliance and the
design of an economic MBI for a particular case determines whether this precondition is fully met. For
the third precondition an answer cannot be universally formulated. Most markets that use chemical
substances are highly competitive, however this precondition is only met when the economic MBI
targets the whole market. Lastly, the fourth precondition is determined by societal and political
stakeholders in a particular country, like chemical lobby groups and NGOs. Familiarity with
environmental economic MBIs increases political feasibility.

6.1.2. Sub question 2: design

The second sub-question central within this research is: how should the design of an economic MBI
look like in chemical management? Since there was no theoretical framework established for the
design of an economic MBI in chemical management, this study extended the theoretical framework
by deductively formulating nine crucial design elements: 1) knowledge; 2) linking costs to externalities;
3) equal level playing field; 4) combining instruments; 5) flexibility; 6) administration costs; 7) integral
approach; 8 enforcement and control; 9) group approach. The order of these elements is based on the
number of interviewees that mentioned these characteristics.

1. Knowledge

First of all, the design element that is most referred to by different interviewees is knowledge.
Policymakers need to conduct a scientific study about the targeted externality. However, the Swedish
case illustrated that a scientific study in itself is not sufficient. Policymakers also need to have sufficient
knowledge on substitution behavior, mixture effects, and physical testing. In the Swedish case,
substantial political pressure to rapidly implement the Chemicals Tax was prioritized, but there was
insufficient knowledge on these components. Hence, this case study illustrated that not having a
proper knowledge base negatively affects the outcome of an economic MBI. A sufficient scientific
knowledge, including information on substances, substitution behavior, and mixture effects is the
most important design feature.

2. Directly linking costs to the externality
The second design element is a direct link between the externality and the costs. An economic MBI is
only able to internalize externalities as long as the costs are directly linked to the externality. A shift in
price will otherwise not have the desired outcome. However, the Swedish Chemicals Tax proved the
difficulty of this design element. They were unable to directly test the chemical substances as they
linked their price to the weight of the product. Although the idea of Swedish policymakers was that
the weight gives a slight indication of the number of chemicals in the product, this linkage was only
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minimal. Hence, the case illustrates the importance of this design element and the negative outcomes
if this element is not incorporated well. Furthermore, it also illustrates that this design element is
difficult to include when there is lack of a sufficient information base.

3. Equal level playing field

The third crucial design element is that an economic MBI should create an equal level playing field.
Chemical management is a harmonized policy area. Therefore, the design needs to capture the whole
market so that the introduction of an economic MBI does not lead to leakage effects and an unequal
playing field. This design element was missing in the Swedish case and was seen as a major drawback.
The Swedish Chemicals Tax was initially only applied to Swedish companies. This created an unequal
playing field for foreign firms that did not have to pay this tax. After heavy criticism the design was
adapted and now also includes foreign companies. Even now, the Chemicals Tax only captures a very
small percentage of the total market. Hence, the case study illustrates that an equal level playing field
can only be achieved when an economic MBI targets multiple countries, preferably the EU. However,
implementing economic MBIs at an EU level is politically very challenging.

4. Combining different instruments

The fourth important design element is that an economic MBI in chemical management should be
combined with different instruments, including regulation and an information instrument. Moreover,
the most hazardous chemical substances from which the externalities are extremely high, should be
targeted with CAC policies. Additionally, less harmful substances should be included in economic MBIs
to achieve a social, economic optimum. Furthermore, information instruments should also be
implemented to make consumers more aware of environmental and health externalities and nudge
them into a more sustainable consumption pattern. The Swedish case illustrates that economic MBIs
can be implemented as an extension to regulation making the design stronger.

5. Flexibility
Flexibility was mentioned as the fifth most important design element. Although flexibility was
presented as a potential positive outcome in the literature review, five experts stressed that flexibility
is also a crucial design element. The design of an economic MBI should be flexible enough to capture
the continuously changing chemical substances. Interestingly, this design element was not addressed
in the Swedish case study.

6. Administration costs

The sixth design element should include low administration costs. Therefore, the design should be kept
simple and straightforward, decreasing paperwork, monitoring, and testing costs. In the Swedish case,
this element was addressed during the design phase. However, in the evaluation it became clear that
the administration costs for firms were very high. Different levels of taxes proved to be very inefficient,
especially since it was very complex for firms to prove that their electronic products did not contain
any of these hazardous substances. Moreover, because the authorities could not test whether these
electronic products exclude all of these chemical substances, enforcement was insufficient. This
created an incentive for Swedish firms to provide false information to the authorities. Although low
administration costs are characterized as one of the benefits of economic MBIs in 2.3, this case study
showed that if this design element is not taken into account it has negative effects on the outcome.
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7. Integral approach

The seventh design element is integral approach. However, this design element was only mentioned
by three experts representing the chemical industry, and the NGO Ex’Tax. Moreover, this element was
also not discussed in the Swedish case study. There could be several explanations why this element
was only discussed by these four interviewees and not by other interviewees. A first reason that the
VNCI addressed is that environmental goals can conflict with each other. Investing in the substitution
of chemical substances could potentially negatively influence other environmental goals. Developing
anintegral approach could therefore diminish negative spillover effects. A second reason could be that
the industry and the NGO do not have the resources to focus on multiple goals simultaneously. The
VNCI and Dutch firms stressed that environmental regulations cost them extra money. Therefore, they
might not want to invest in technology for multiple environmental goals at the same time. However,
during the interview with_it became clear that government and academia are often
focused on their own policy areas. As a result, these experts might be more focused on their own goals,
instead of an integral approach.

8. Enforcement and control
The eighth design element that needs to be included is enforcement and control. Policymakers need
to make sure that the economic MBI is monitored and enforced. However, the Swedish Chemicals Tax
showed that enforcement and control might be difficult to achieve, when chemical substances cannot
be precisely measured. This design element is therefore closely related to design element 1)
knowledge, and design element 6) administration costs. If one of these elements is missing, it makes
it hard to include enforcement and control in the design.

9. Group approach
The last design element that was mentioned by the experts is that the instrument should target groups,
preferably mixture effects. The increased importance of groups and mixture effects was mainly
discussed by scientists and policymakers who stress that grouping of chemicals will increase policy
effectiveness. This design element was also incorporated in the Chemicals Tax which included 140
substances with similar hazards. The design should be linked to databases containing data on groups
of substances and mixture effects. Newer databases like SCIP make this possible for the future.

10. Earmarking
A last design element that was discussed in the Swedish case study was earmarking. Interestingly, this
element was not discussed in any of the general interviews, but did come up four times in Swedish
interviews and also in the report by KEMI (2015). However, interviewees disagreed whether
earmarking should be included or not in the design. Earmarking can increase the acceptance rate of
an economic MBI but it can also increase rigidities, and decrease political responsibility. Therefore, this
design element is not labelled as one of the nine crucial design elements.

Answer sub-question 2: design chemical management

In sum, MBIs could effectively reduce hazardous chemicals once the following nine design
characteristics are included: 1) knowledge; 2) linking costs to externality; 3) equal level playing field;
4) combining instruments; 5) flexibility; 6) administration costs; 7) integral approach; 8 enforcement
and control; 9) group approach.
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5.4.4. Sub question 3: (potential) outcome

The third sub-question is: what are the (potential) outcomes of the usage of economic MBIs in chemical
management? For this section, there was more discrepancy between the general interviews with
experts and the case study. During the general interviews, it became clear that the experience with
economic MBIs in chemical management is quite limited. Therefore, the general experts tried to
answer the outcome questions based on their own experience with economic MBIs in the chemical
field. The general experts emphasized that the introduction of economic MBIs in chemical
management could have four positive and negative outcomes. If the formulated preconditions and
design characteristics are met, the instrument could 1) internalize externalities; 2) increase policy
reflexivity; 3) stimulate innovation; 4) decrease administration costs. However, if these conditions are
not present, it could lead to 1) regrettable substitution; 2) not internalizing externalities; 3) increase
administration costs; 4) leakage effects.

First, the case study showed that externalities were not internalized. Most firms did not invest in new
technologies, did not use different flame retardants, and did not increase the prices of their products.
Second, the Swedish Chemicals Tax showed that this tax could be relatively quickly implemented due
to the increased consumer and political demand for more accountability and sustainability, increasing
policy reflexivity. Third, administrative costs were not diminished. The introduction of an economic
MBI led to high administration costs for firms identifying chemical substances in flame retardants. The
fourth advantage, incentivizing innovation, was not accomplished by the Chemicals Tax. Although
innovation was recognized as an important goal, the evaluation showed that most firms did not
substitute and innovate their flame retardants. On the one hand, KEMI (Interview, 2021) argues that
the tax has only been implemented for four years, and that they are improving the design which could
potentially stimulate innovation in the future. On the other hand, Swedish experts state that as long
as the tax is only applied on a small part of the market, it does not stimulate innovation behavior.

Out of the four potential negative outcomes, three outcomes were present in the case study. The first
potential negative outcome, regrettable substitution, was not seen in practice. This was mainly due
the fact that the Chemicals Tax did not lead to substitution behavior in general. However, the Swedish
experts and KEMI (2021a) are still cautious that regrettable substitution can still take place when the
tax is revisited and perhaps stimulates innovation. Nevertheless, RIVM (Interview, 2021) also stresses
that regrettable substitution is always a risk of chemical policy. Even when a chemical substance is
totally banned, firms are incentivized to choose an alternative (new) substance from which the
chemical properties are unknown. The danger of regrettable substitution is therefore always present
in any type of chemical management. Second, internalization did not take place since the externalities
were only vaguely linked to the tax. This underlines the importance of the design elements. The third
negative potential outcome, increase in administration costs, became one of the main issues in the
case study. The firms had to make big investment costs to comply with the Chemicals Tax. Fourth,
leakage effects happened as a consequence of the unequal playing field created by the Chemicals Tax.
These negative outcomes in the Chemicals Tax underline the importance of the nine formulated design
elements.

Answer sub-question 3: outcome chemical management
If the formulated preconditions and design characteristics are met, the instrument could 1) internalize
externalities; 2) increase policy reflexivity; 3) stimulate innovation; 4) decrease administration costs.
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However, if these conditions are not present, it could lead to 1) regrettable substitution; 2) not
internalizing externalities; 3) increase administration costs; 4) leakage effects.

6.2. Reflection on research

6.2.1. Quality criteria

Four quality criteria were formulated to ensure the quality and trustworthiness of this research:
credibility, transferability, dependability, and confirmability. First, credibility was reached via
triangulation and member checking. Different data sources, interviews, a case study, and document
review were utilized to the increase the credibility of the results. Furthermore, each interview was
recorded with permission and later transcribed. Interviewees were asked afterwards to check whether
they agreed with the transcripts. In these transcripts, no content changes were made. Only if the
interviewer understood something wrong, for example the name of a chemical substance, the
transcript was adjusted by the interviewee.

The second criterium refers to transferability. Transferability was achieved by including a rich empirical
description of the results and the case study. The results section included much detailed information
about what was studied, which expert said what, and how the context might have influenced the
results. Furthermore, many quotes were included, so that the reader itself could interpret the results
or “transfer” them to different contexts.

Third, the investigator tried to establish dependability by using a consistent approach in
conceptualizing the study, collecting the data, interpreting the findings, and reporting the results. All
relevant interview groups were beforehand identified based on Vincenten et al (2020). Consequently,
a semi-structured interview guide was used for all interviews. Follow-up and control questions were
included to assure their reliability. These results were later coded in ATLAS.ti, using open, axial, and
selective coding. However, although the type of experts was predetermined, | became in contact with
most of these people via my internship with the Dutch Ministry for Infrastructure and Water
Management. If another research conducted the same research, he/she would be likely to interview
the same type of organizations but perhaps different persons or departments. For example, the RIVM
was interviewed twice since two experts had committed to do an interview, since both experts had
excessive knowledge on the topic but they were not able to do the interview simultaneously. Although
the content of the interviews was very similar, they put emphasis on different parts of the interview.
This shows that experts put different emphasis even within the same organization, which increases
the level of dependability.

The fourth quality criterium refers to confirmability. First and foremost, the researcher tried to act in
good faith. Confirmability was also increased since the researcher had limited knowledge on chemical
management. Besides limited knowledge of the researcher, due to the lack of research on this topic,
theoretical inclinations were also bounded. This ensures the objectivity of research during data
collection and data analysis. However, the researcher also did an internship at the Dutch Ministry of
Infrastructure and Water Management at the time of writing. This helped the researcher to gain a lot
of background knowledge on this subject, but this background knowledge is always presented from a
particular perspective which could have influenced the ideas of the researcher. Furthermore, this
research is based on an interpretive research paradigm. Every researcher interprets the data in a
certain way. Although the interpretation was done in a consistent, pre-structured, and, logical way, if
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another researcher had looked at the data, he perhaps would have found other elements of
importance.

6.2.2. Limitations

The performed thesis has four limitations that should be addressed. First of all, the chosen case might
have influenced the results. This case study showed several shortcomings in the preconditions and the
design of the Chemical Tax. These results were very interesting to see to what extent these
preconditions and design characteristics were present, but they might have influenced the outcome
section of the case study. However, these design flaws were preliminary not known by the researcher.
This case was carefully chosen based on suggestions for further research by Slunge and Alpizar (2019).
It helped understanding which preconditions need to be present, how the design of an optimal
economic MBI should look like, and how this could influence the results. Moreover, this case creates
time-specific knowledge in a particular setting. The case has only been recently implemented and the
results could be different within a couple of years.

Second, knowledge of the interviewed experts was mostly bounded to a particular area. Most of the
experts had either substantial knowledge on chemicals, or on economic environmental policy, but only
a few were specialized in the combination. Christoph Rheinberger, economists at ECHA, also addressed
this point. He stressed that traditionally most stakeholders in chemical management have a
background in chemistry. Only recently, the topic has gained attention from economists. However,
chemical management is so complex, only very few people have a deep understanding of both
economics and chemical substances. Therefore, knowledge is often bounded to either the
economic/policy side or the chemistry side. This subject, however, requires experts to know both
subjects. Although all interviewed experts had some experience with both elements, it became clear
during the interviews that they argued from their own experience, either focused on chemistry, or
economics. Reality is always multi-layered, and complex and research findings are therefore always
dependent on people’s interpretation and interaction within their social environment, however in this
case, the background of the experts might have influenced the results even more.

The third drawback is that despite the interviewees being experts on these issues, they also have
limited experience with economic MBIs in chemical management. The application of economic MBI in
chemical management is minimal. Intentionally, some experts were asked for interviews that did not
have personal experience implementing economic MBI in chemical management themselves.
Although these experts were consciously chosen, their statements were sometimes more based on
personal opinions than actual data. Although this problem always arises talking about a future
potential instrument, this bias must be considered. However, this limitation was unavoidable since
economic MBIs in chemical management is a very limited and new.

The fourth drawback of this research is that the precondition section mostly makes use of inductive
reasoning. The strength of this research, argued in 4.3, is combining deductive and inductive reasoning.
However, for sub-question 1, the researcher asked four questions, which were deductively formulated
on the theoretical framework. To utilize the strengths of a combination of inductive and deductive
reasoning, instead the researcher could have asked an open fifth question, asking the interviewees
which preconditions they thought were crucial and to what extent they were present in chemical
management. The researcher would have done this differently having the current knowledge.
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6.3. Academic contribution

6.3.1. Academic implications

This study has contributed academically in four ways. First of all, it contributes to the economic
scientific debate on how an economic optimum of markets can be reached. This theoretical discussion
is central in environmental economist research (Turner et al, 1993). In particular, environmental
economists study how economic incentives create sustainable policies and environmental solutions.
Although the environmental externalities are massive in chemical management, this field was
relatively unexplored (Vatn 2010; Miteva et al, 2012). This study interprets the theoretical and
empirical effects of environmental policies on the economy. Therefore, it creates more understanding
of how economic MBIs can be used to internalize externalities from hazardous chemicals.

Second, economists stress that the effectiveness of environmental instruments depends on particular
preconditions derived from the institutional and political context (Newell & Stavins, 2003; Stavins,
2000, p.3). These preconditions are substantially neglected in environmental economics (Del Rio &
Labandeira, 2009). This thesis formulated four preconditions from the economic literature for chemical
management: 1) sufficient information base and administrative capacity; 2) strong legal structure; 3)
competitive markets; 4) political feasibility. This helps economists to understand which preconditions
are essential for different environmental domains.

Third, the effect of MBI is often asserted but not thoroughly analyzed (Boisvert et al, 2013; Satz, 2010,
p.15-39). Empirical studies relating to the outcome of economic MBIs in chemical policy has been
lacking (Slunge & Alpizar, 2019). This study illustrates that the outcome of economic MBIs is dependent
on different design characteristics within a specific environmental domain. This thesis helps build
economic theory, focusing on what design characteristics need to be in place to achieve the desired
results for a particular environmental domain. For example, the design of an economic MBI in another
environmental field, does not have to include a group approach. This study extended theory on
economic MBIs, defining different preconditions and design elements that need to be present.

Last, this thesis complements the academic literature on chemicals policy. Only a couple of studies
have briefly commented on policy intervention in the chemical industry, but they deliver outdated
information due to changed policies and limited data (Bocker & Finger, 2016). This thesis
complemented this gap by new data and studying recently implemented policies.

6.3.2. Recommendations for further research

This study showed that there is still relatively limited research done regarding the use of economic
MBIs in chemical management. Therefore, the following six knowledge gaps should be studied in
further research. First of all, as denoted in Table 2, there are six different economic MBIs used in
chemical management. In this study, the focus has been on taxes since taxes are the most frequently
used economic MBI in chemical management (Slunge & Alpizar, 20219). However, other types of
economic MBISs, like subsidies, emission quotas, and tradable permits, have also been introduced in
chemical management (Slunge & Alpizar, 2019). Although they are only individually introduced on a
very small scale, these cases are unexplored, and might provide other outcomes than a Chemicals Tax.
This study focused on a national economic MBI, from a European country. However, it would also be
interesting to study a non-European case and see to what extent the four preconditions, and nine
design characteristics are still present. Moreover, the institutional and political context could be
different for these cases. The following case studies, selected from the overview of Slunge and Alpizar
(2019), meet these two criteria and should therefore be studied:
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1) The fertilizer subsidy program in India;
2) Tradable emission quotas for regulating nitrogen pollution from agriculture in New Zealand;
3) The use of tradable permits and taxes to phase out lead in petrol in the US.

Second, further research should also include a comparable case study on different types of taxes. The
goal of this study was mainly to understand the relationship between economic MBIs and chemical
management, and determine which preconditions and design elements are essential. Further research
should use these findings and compare different them to other chemical taxes. Since there were many
drawbacks in the design of the Chemicals Tax, it would be very interesting to see whether such a
comparable study provides the same outcomes.

Third, once a more comparative framework is established, further research can also be used to study
the differences in outcomes between CAC on the one hand, and economic MBIs on the other. In
environmental economics, the central question is which policy instruments produce the optimal
outcome. Now more insight is given in the usage of economic MBI in chemical management,
economists can use these outcomes to compare them to outcomes derived from CAC policies in
chemical management. A comparison study between different policy instruments contributes to the
scientific debate on which policy instruments are appropriate in different contexts and domains.

Fourth, this study showed the importance of institutional and political preconditions that need to be
present to increase the effectiveness of economic MBIs. However, Favot and Grasetti (2017) and Lim-
Wavde et al (2017) argue that there are also other types of business administration factors like
consumer awareness and the accessibility of recycling, which could also influence effectiveness of MBI.
This was beyond the scope of this study, but it should be studied in further research.

Fifth, further research needs to focus on increasing the information basis on chemical substances. Data
on chemical substances is dispersed, and there is no clear database that facilitates quantitative
analysis. However, due to the REACH regulation and new initiatives like SCIP, more data is being
collected and combined. Moreover, formal evaluations on different economic MBI are being
established in the upcoming five to ten years. All this data should be combined and collected into a
new database which could be used macroeconomic analysis.

Last, new theoretical concepts are being designed like extended producer responsibility, Safe by design,
and the Polluter Pays Principle. These principles were mentioned during multiple times during
interviews with the experts. Moreover, interviewees expected that these principles are going to have
influence on the relationship between economic MBIs and hazardous chemicals. Future studies should
therefore include the effect of these concepts.

6.4. Policy implications
Economic MBIs aim to internalize externalities and therefore reduce adverse environmental and
health effects. Based on the results, six policy recommendations can be made.

e P1:Increase knowledge on the externality effects of hazardous substances. For economic MBI
to effectively work in chemical management, there needs to be a direct link between the
externality and the price instrument. This, however, demands that there needs to be sufficient
knowledge on the environmental and health effects of these (groups of) chemical substances.
This currently lacks and prevents policymakers from implementing economic MBI effectively.
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P2: Scientifically investigate per case whether the following four preconditions are present: 1)
information basis and administrative capacity; 2) legal structure; 3) competitive market
structure, and 4) political feasibility. In order to implement an economic MBI in chemical
management, these four preconditions need to be met. To what extent they are fulfilled,
however, depends on the individual case. Therefore, policymakers need to execute a
preliminary examination of whether these preconditions are sufficiently met before they can
go the designing phase of an economic MBI.

P3: Execute for each (group of) substance(s) an individual scientific study. This thesis showed
that the (potential) outcome of an economic MBI heavily depends on the instrument’s design.
An economic MBI only works when policymakers have sufficient information on the targeted
substance, including information on health effects, environmental effects, mixture effects,
substitution behavior, and they should be able to test whether a particular (group of)
substances is present in products.

P4: Improve mixture risk assessment and target economic MBI to groups of substances.
Applying economic MBI to individual substances increases the risk for regrettable substitution
and weak enforcement. Instead, the economic MBI should be targeted at groups of substances
to reduce externalities substantially. In order to do so, the information on the externalities of
groups needs to be strengthened.

P5: Examine the size and characteristics of the market where the hazardous chemical is used
and establish an economic MBI that captures (the majority of) the whole market. Chemical
substances are often used on European or even global markets. In order to prevent leakage
effects and an unequal playing field, policymakers need to design an instrument that captures
the majority of players.

P6: Keep the design of economic MBI in chemical management clear and simple. The risk with
economic MBI in chemical management is that in order to link the externality to the price
directly, policymakers want to include different levels of prices (e.g., different tax levels).
Although this link is crucial, policymakers need to be wary that the design remains simple and
straightforward for actors. Chemical management is already characterized by high complexity,
and the simplicity of the design ensures lower administration costs.
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7 Conclusion

This thesis aimed to gather a deeper understanding of the usage of economic MBIs in chemical
management. Therefore, the following research question was posed: When and how can economic
MBIs lead to a reduction of hazardous chemicals?

Empirical and theoretical literature find that negative environmental and health effects of hazardous
chemicals are an economic externality that creates a market disorder. Therefore, the goal of
environmental policy is to mitigate externalities that arise from economic activity. Economists,
however, disagree on how these externalities should be internalized. A particular community of
scholars and policymakers within environmental economics, free market environmentalists, argue that
economic MBIs should be used to decrease environmental and health externalities. Economic MBI
theory was used to investigate when and how economic MBIs could be used to reduce hazardous
chemicals. In line, three sub-questions were developed:

1. Which preconditions are essential for implementing MBI, and to what extent are they present

in chemical management?
2. Which design characteristics are essential for implementing MBIs in chemical management?
3. What are the (potential) outcomes of economic MBIs in chemical management?

Based on an interpretivist paradigm, this qualitative study made use of method triangulation, including
fourteen interviews, a case study on the Swedish Chemicals Tax, and document review. Deductively
derived from the theoretical work of Hanley et al (2016) four preconditions were formulated which
should be present before economic MBIs can be implemented in chemical management: 1) sufficient
information base and administrative capacity; 2) strong legal structure; 3) competitive markets; 4)
political feasibility. Once these four preconditions are present, the second step is to design an
economic MBI that coincides with the following nine design elements: 1) knowledge; 2) linking costs
to externality; 3) equal level playing field; 4) combining instruments; 5) flexibility; 6) administrative
costs; 7) integral approach; 8 enforcement and control; 9) group approach. If the design of an
economic MBI checks all these boxes, it will have the potential to: 1) internalize externalities; 2)
increase policy reflexivity; 3) stimulate innovation; 4) decrease administrative costs. However, if these
preconditions and design characteristics are not present it could lead to: 1) regrettable substitution;
2) not internalizing externalities; 3) increasing administration costs; 4) leakage effects.

The Swedish case study illustrates the importance of these preconditions and design elements. In this
case, four critical design elements were not included: sufficient knowledge, linking costs to
externalities, equal level playing field, and low administrative costs. As a result, the desired outcomes
were not reached. Externalities were not internalized, the administrative costs increased and leakage
effects expanded. The absence of one or more of beforementioned preconditions and design
characteristics prevent the economic MBI from functioning properly. In sum, economic MBIs can only
lead to a reduction of hazardous chemicals if the four preconditions are present and the nine identified
design characteristics are incorporated in the design.
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Appendices

Appendix 1: An annotated glossary of terms

The definitions in this appendix represent the key terms used in this thesis. Most terms have multiple
definitions and descriptions, but | follow the approach of Creswell & Poth (2016, p.233) to use “the
most workable definitions for me, those that reflect the content and references presented in this study”.

Additive A substance has been mixed without a chemical compound. An
additive substance is loosely bound to materiality and thus leaks out
more easily. In the Chemicals Tax, it is defined as a compound added
in @ manner other than reactive (KEMI, 2021a, p.4)

Administrative feasibility The instrument is practicable — its operation should not incur
excessive monetary or informational costs (Sterner & Coria, 2012,
p.534).

Administration costs Administrative expenses are costs that an organization incurs that

are not directly tied to a specific function such as manufacturing,
production or sales (Rosen, 2007, p.561).

Asymmetric information A situation in which one party engaged in an economic transaction
has better information about the good or service traded than the
other party (Rosen, 2007, p.46).

Axial coding Qualitative research technique that involves relating data together
in order to reveal codes, categories, and subcategories ground
within participants' voices within one's collected data (Strauss &
Corbin, 1990, p.96)

CAC policies Policies that require a given amount of pollution reduction with
limited or no flexibility with respect how it may be achieved (Rosen,
2007, p.94).

Campaigns A thematically, socially, and temporally interconnected series of

interactions that are geared to a specific environmental goal (EEA,
2005, p.101).

Candidate list The candidate list consists of more than 200 dangerous substances
or groups of substances. It is part of REACH. The candidate list is
approximately every twice a year updated with new substances
(KEMI, 2021a, p.4).

Case study A case study is an empirical inquiry that investigates a contemporary
phenomenon within its real-life context, especially when the
boundaries between phenomenon and context are not evident (Yin,
2009, p.45).

CN-code CN is an EU tool for classifying goods, giving each product an 8-digit
sub-heading (European Commission, n.d.b).

Coasian Theorem Provided that transaction costs are negligible, an efficient solution
to an externality problem is achieved as long as someone is assigned
property rights, independent of who is assigned those rights (Rosen,
2007, p.80).
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Cost-effective

Deductive reasoning

Eco-labelling

Epistemology

Exposure

Externalities

Environmental charges/fees

Environmental economics

Environmental subsidies

Environmental taxes

Equal level playing field

Externality

Free market

environmentalists

Free rider

Inductive reasoning

Information asymmetry

Leakage effects

Marginal abatement costs

Instrument achieves the environmental goals at least cost (Sterner
& Coria, 2012, p.534).

Researcher uses the theory at the beginning of the research and
operationalizes themes out of these theories (Creswell & Poth,
2016, p. 66).

A label which identifies overall environmental preference o fa
productor service within a specific product/service category based
on life cycle considerations (EEA, 2005, p.101).

Captures the belief about how we may come to know the world”
(Andrade, 2009, p.44).

By exposure is meant how much (concentration or amount) of a
substance is exposed to a human or other organism exposed for a
defined period of time (KEMI, 20214, p.5).

A cost or benefit that occurs when the activity of one entity directly
affects the welfare of another in a way that is outside the market
mechanism (Rosen, 2004, p.73).

Compulsory and requited payments to general government or to
bodies outside general government (EEA, 2005, p.41).

A school of thought that focus on the capacity of the earth and all
its parts to provide both nurture and the basic resource needs for
all living matter, including human beings” (O’Riordan, 1991, p.7).
Any measure that keeps prices below market levels, or for
producers above market levels, or that reduces the costs for
consumers and producers (EEA, 2005, p.101).

Any compulsory, unrequited payment to general government levied
on tax bases deemed to be of particular relevance (EEA, 2005, p.41).
A situation in which everyone has the same chance of succeeding
(Rosen, 2007, p.561).

An activity of one entity that affects the welfare of another entity in
a way that is outside the market mechanism (Rosen, 2007, p.71).
Community of scholars and policymakers” can be distinguished that
initiated the idea of MBIs: free market environmentalists (FME)
(Gomez-Baggethun & Muradian, 2015, p.218).

The incentive to let other people pay for a public good while you
enjoy the benefits (Rosen, 2007, p.60).

Type of reasoning that involves drawing a general conclusion from
a set of specific observations (Creswel & Poth, 2016, p.66)

A situation in which one party engaged in an economic transaction
has better information about the good or service traded than the
other party (Rosen, 2007, p.561)

A situation where the activity is relocated outside the country, while
externalities are not diminished (Rosen, 2007, p.561)

The marginal abatement cost, in general, measures the cost of
reducing one more unit of pollution (Rosen, 2007, p.561).
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Market-based

Market failure

Marginal cost

Method triangulation

MBI

Method

Methodology

Ontology

Open coding

Philosophical worldview
Pigouvian taxes

POPs

Property rights

Property rights assignment

Public finance

Public goods

Price elasticity

Private good

Precautionary principle

Intrinsic features of an economic incentive (Boisvert et al, 2013,
p.1132)

Arises when conditions for a well-functioning, competitive markets
are not in place (EEA, 2005, p.17).

The incremental cost of producing one more unit of output (Rosen,
2007, p.36)

Using various strategies within one method (Blaikie, 1991, p.110).
are regulations that encourage behavior through market signals
rather than through explicit directives (Portney & Stavins, 1998,
p.3).

A specific research technique (Ahrens & Chapman, 2007, p.301)

A general approach to studying research topics (Ahrens & Chapman,
2007, p.301)

Form and nature of reality, and therefore, what is there that can be
known about it (Lincoln & Guba, 2000, p.108)

Open coding is the part of data analysis that focuses on the
conceptualisation and categorisation of phenomena through an
intensive analysis of the data (Strauss & Corbin, 1990, p.96)

A basic set of beliefs that guide action (Guba, 1990, p.17).

A tax levied on each unit of an externality-generator’s output in an
amount equal to the marginal damage at the efficient level of
output (Rosen, 2007, p.82).

Persistent organic pollutants (POPs) are organic substances that
persist in the environment, accumulate in living organisms and pose
a risk to our health and the environment (European Commission,
n.d.a.)

To a bundle of entitlements defining the owner’s rights, privileges,
and limitations for the use of the resource (Tietenberg, 1992, p.62).
Describes a situation where an individual, group or company is
allocated the rights to use the asset in question, often under
specified conditions (EEA, 2005, p.17).

The field of economics that analyzes government taxation and
spending policies (Rosen, 2007, p.2).

Goods or services which, if made available to one, are automatically
available to all (EEA, 2005, p.17).

The absolute value of the percentage change in quantity divided by
the percentage change in price (Rosen, 2007, p.567).

A commodity that is rival and excludable in consumption (Rosen,
2007, p.53).

Enables decision-makers to adopt precautionary measures when
scientific evidence about an environmental or human health hazard
is uncertain and the stakes are high (European Commission, n.d.a.)
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REACH

Reactive added subject

Research design

RoHS

Risk

Selective coding

Semi-structured interviews

Substitution

Strategies of inquiry

Toxic

Tradeable permits

Welfare economics

REACH is a regulation of the European Union, adopted to improve
the protection of human health and the environment from the risks
that can be posed by chemicals, while enhancing the
competitiveness of the EU chemicals industry. It also promotes
alternative methods for the hazard assessment of substances in
order to reduce the number of tests on animals (European
Commission, n.d.a.)

Substance mixed with a material, mixture or product that are
chemically reacted. In the Chemicals Tax, it is defined as an
association that is bound to a stable polymer by a chemical reaction
to form covalent bonds (KEMI, 2021a, p.6).

Connects the empirical data to a study’s initial research questions
and, ultimately, to its conclusions (Yin, 2009, p.60).

RoHS is a product level compliance based on the European Union's
Directive 2002/95/EC, the Restriction of the Use of certain
Hazardous Substances in Electrical and Electronic Equipment (RoHS)
(European Commission, n.d.a.)

The probability that a substance causes damage. An assessment of
the risk of human health and the environment are based on
information about both danger and exposure (KEMI, 20213, p.6).
The goal of selective coding is to integrate the different categories
that have been developed, elaborated, and mutually related during
axial coding into one cohesive theory. To reach this goal, the results
from axial coding are further elaborated, integrated, and validated
(Strauss & Corbin, 1990, p.96).

Semi-structured interviews use a preplanned interview template,
which enables the researcher to compare the interview’s outcome
and gives room for the interviewees to speak freely (Starr, 2014).
Removing or replacing hazardous chemical substances in products
or in process against less dangerous or completely harmless
substances. It can also refer to the use of non-chemical alternatives,
other materials, new technologies or other process (KEMI, 2021b).
Types of qualitative, quantitative, and mixed methods designs or
models that provide specific direction for procedures in a research
design (Creswell & Creswell, 2017, p.11).

Refers to the property of a chemical substance to cause harmful
effects on human health or in the environment (KEMI, 2021a, p.6).
MBI that provide allowance or permission to engage in an activity
(EEA, 2005, p.17).

The branch of economic theory concerned with the social the social
desirability of alternative economic states (Rosen, 2007, p.33).
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Appendix 2: European Chemical Legislation

The European Union has a comprehensive legislative framework for the safe use of chemicals. The two
most important directives within this framework are the CLP (Classification, Labelling and Packaging)
and REACH (Registration, Evaluation, Authorization and restriction of Chemicals) (European
Commission, n.d.a). REACH was implemented in 2007 and can be considered as a main regulatory
anchor point. Following the implementation of this directive, the European Chemicals Agency was
established (ECHA) at 1st of June 2007. The regulation focuses on the mitigation of risks of chemical
substances, through a process of registration, evaluation and authorization. Within REACH chemical
companies are mandatory to provide information on the risks and hazards of the chemical substances
they import, which is the ECHA collects and publishes on their website (European Chemicals Agency,
n.d.). Following this registration, ECHA evaluates and authorizes the chemical substances registered
by the chemical company.

A second crucial building stone of the European Chemical framework is the CLP (European Chemical
Agency, n.d.). The regulation aims to complement the REACH directive and replaced the Dangerous
Substances Directive and the Dangerous Preparations Directive who were active before 2009. The
regulation was implemented in 2009 and it aligns the European Union system of classification with the
Globally Harmonized System (GHS) from the United Nations. The regulation makes it mandatory for
chemical enterprises to classify, package and label their substances and mixtures before entering the
chemical market. It includes the set-up of European Hazard Symbol system and the unique formula
identifier (UFI), a unique 16-digit code. Companies are responsible for informing the ECHA regarding
the classification and labelling (European Chemical Agency, n.d.).

In 2011, the Restriction of Hazardous Substances (ROHS) directive was implemented to further enrich
the chemical legislative framework. The RoHS directive is focused on the reduction of certain chemical
substances used in electronic and electric materials, these substances include mercury and lead
(European Commission, n.d.c). Since the beginning of 2021, companies active in the chemical sector
who supply articles containing Substances of Very High Concern (SvHC) have the obligation to submit
information regarding these articles to the ECHA. The database containing this information is named
SCIP (Substances of Concern In articles or complex Products) and is part of the Waste Framework
Directive (WFD) (European Chemical Agency, n.d.).

More recent the commission have presented the Chemicals Strategy for Sustainability as part of the
EU zero pollution ambition, which is part of the EU Green Deal. This new strategy aims to improve the
current 20-year-old framework and focuses on the most efficient use of chemicals for living with
minimizing the harm of the product. The plan proposed a toxic-free hierarchy and a revision of the
current REACH-framework (European Commission, n.d.c).
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Appendix 3: Problems with quantitative data MBI in chemical management
Quantitative research has been the standard research approach for economic research (Piore, 2006).
In this research, a quantitative approach could be interesting to investigate which macro-economic
indicators affect the relationship between MBI on the one hand and hazardous chemicals on the other.
Especially since such an analysis has not been done before. A quantitative research approach was
however not suitable for this research for two reasons.

First, data acquisition on chemical substances in Europe is very limited. As already mentioned, less
than five percent of the chemical substances are properly examined (Coria, 2018). Even for these
hazardous chemicals that are substantially recognized, data acquisition is very limited. Initially, the
Eurostat database (n.d.) on sold production and trade in chemical products seemed to be an
interesting quantitative source for this research. This dataset provides EU statistics on the EU’s
production, import and export. However, this dataset only produced aggregated indicators for the EU
as a whole. Since MBI in chemical management are per country adopted and not at the EU level, such
an aggregate indicator is not useful to expose underlying mechanisms. Consequently, the researcher
contacted the Eurostat team wondering if it would also be possible to receive the individual data per
country. They responded that the only solution for country data was to combine PRODCOM codes with
individual statistics on the production of manufactured goods. However, these PRODCOM codes
showed that data on these different chemical substances is very limited. Only 43 substances are
registered and categorized, and the researcher encountered that for more than 50% of the data there
were missings. This made the dataset not useful for quantitative research.

Second, there are also very limited MBIs targeting chemical substances adopted. As already
mentioned, MBI in this field are relatively new and limited which limits the amount of documentation
(Slunge & Alpizar, 2019). The only database that gathers these initiatives is the OECD database on
Policy Instruments for the Environment (n.d.). This database is however very descriptive and does not
entail quantitative data. As a result of the combination of limited data on the production and trade of
chemicals, and a very small n for MBls in chemical management, a quantitative approach was excluded.
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Appendix 4: Interview guide
Briefing (5 minutes)

Briefly explain the purpose of the interview and ask whether the interviewee has any questions before

starting the interview.

Thank you so much for taking the time. Before we start, | would like to introduce myself and
ask some formal questions. My name is Nanne van Mil. | am currently a master student in
Economics at Radboud University, Nijmegen. For my thesis | am investigating how market-
based instruments could be used to reduce hazardous chemicals. The interview is divided in
three parts. I'll first ask you some questions regarding the preconditions of MBI, the design of
MBI and eventually the outcome.

Before we start, | would like to ask you for your permission to record this interview? It would
be super helpful to record this interview since | will be transcribing the interview afterwards
to make sure that everything is 100% correct. The transcription of the interview is for my eyes
only and will only be used to make a comparison between different interviews.

Do you have any remaining questions which need to addressed before we start?

Introducing questions (5-10 minutes)

The intention is to build trust and inform the interviewee about the purpose of the interview in order to

get the interviewee talking freely.

If everything is clear | would now like to start with the interview and the recording. | will first
ask you some general questions regarding your job and then we will dive deeper into more
specific questions.

“" ”

Youarea... at —how long do you work for ...?
Could you tell me something about the organization you work for? (follow-up question)

What tasks does your current position entail? (follow-up question)

Part 1: Preconditions

1.

To what extent do you think chemical’s external effects, benefits and costs, are clear for the
adoption of economic MBIs?

To what extent is data available for the implementation of such an instrument? (follow-up
guestion)

To what extents are legislative rights and responsibilities clearly defined regarding the use of
hazardous substances (Condition 2)

To what extent is the ownership of chemical substances legally founded and protected by the
government (follow-up question)

To what extent are property rights clearly defined? (follow-up questions)

To what extent are chemical substances used on a competitive market? (Condition 3)

To what extent are individual firms able to influence the price? (follow-up question)

To what extent are environmental regulations transferred to the outcome of the price?
(follow-up questions)

To what extent are environmental regulations within chemical management influenced by
political stakeholders (condition 4)

Who are the most important stakeholders? (Follow-up question)
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Part 2: Design

5.

Do you have experience with the adoption of economic MBI to reduce hazardous chemicals
(tradeable permits, environmental taxes, charges, subsidies, liability and compensation
schemes or voluntary approaches)?

How was this instrument designed? (Follow-up question)

What were the strengths of this design? (Follow-up question)

What were the weaknesses of this design? (Follow-up question)

What do you consider to be the most important design features of an economic MBI to reduce
hazardous chemicals?

Why do you think this design feature is important? (follow-up question)

Are there also other design features that have to be considered designing an economic MBI?
What barriers need to be overcome for a MBI to be effective for reducing hazardous
chemicals?

Why do you think that economic MBI are so limited adopted to reduce hazardous chemicals
(follow-up question)?

What design advice would you give to a country which wants to adopt MBI to reduce
hazardous chemicals?

To which design characteristics do they have to pay attention (follow-up question)

Part 3: Outcome

9.

10.

11.

12.

What are the (potential) positive outcomes of economic MBI in chemical policy?

Can you give an example? (follow-up question)

What are the (potential) weaknesses/challenges of economic MBI in chemical policy

Can you give an example? (follow-up question)

To what extent has a MBI the potential to offer significant results?

To what extent has it an influence on economic objectives? (follow-up question)

To what extent has it an influence on environmental objectives? (follow-up question)

What do you think is the potential of further adoption of MBI to reduce hazardous chemicals?
Can you elaborate? (follow-up question)
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Appendix 5: Example atlas.ti

In this appendix, an illustration of the data analysis of the interview’s is given. First, with open coding
short textual passages were highlighted as is shown in Figure 10. This figure highlights that multiple

codes can be given to short textual passages.

l—Nee, nee, dat is niet het geval. Dat is een

van de belangrijkste voordelen van milicubelastingen in vergelijking
met andere vormen van regelgeving, namelijk dat ze een duidelijke
prikkel geven aan de markt om emissies en dus ook groene
technologie te verminderen. Deze stimulansen zijn duidelijk over de
gehele markt, d.w.z. of je deze emissies hebt, je kunt de kosten
verminderen door de emissies te verminderen. Dit creéert nadelen
voor vervuilers en voordelen voor degenen die kunnen produceren
met minder vervuiling op de markt. Op de markt zijn er dus
duidelijke stimulansen om de milieubelastingkosten te verlagen door
verschillende aanpassingen, bv. investeringen in groene
technologieén. Soms zijn dit goedkope en soms dure investeringen.
Dit is de stimulans. Dus, waarom zou iemand investeren in een
nieuwe oplossing of technologie, bijvoorbeeld, die zeer duur is.
Welnu, zij zullen investeren als zij denken dat zij de investering
zullen terugkrijgen en meer winst zullen maken. Een milieubelasting
creéert dus een markt voor het verminderen van de vervuiling. Deze
markt is gelijk aan het tarief van de belasting maal de hoeveelheid
van de vervuilende stof die in de economie wordt gebruikt en belast.
Indien er investeringen zijn in technologieén met lagere kosten dan
de markt (d.w.z. alle emissiebelastingen op de markt), dan zal een
onderneming (of om het even welke slimme ondernemer) investeren,
zoniet zullen zij dat niet doen. Een goed opgezette belasting is dus
van cruciaal belang voor de bereidheid om in milieutechnologie te
investeren. Men moet echter ook rekening houden met onzekerheid
en alle investeerders moeten rekening houden met
waarschijnlijkheden en risico's. Maar er zijn ook andere
complicaties. Een veel voorkomend probleem is dat Zweden een
klein land is en dat een belasting in Zweden vaak inhoudt dat slechts
een klein deel van de verontreinigende stoffen in de wereld zal
worden belast, d.w.z. dat de door de belasting gecre€erde markt te
klein is en dat de stimulans om in milieutechnologie te investeren
ook gering is.  Uiteindelijk zijn er in het Zweedse geval een aantal
moeilijkheden. Een daarvan is dat de Zweedse markt klein is in
vergelijking met de wereldmarkten voor chemicalién. Tk bedoel,
investeerders negeren kleine economieén zoals Zweden en
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Figure 10: Example atlas.ti open coding

After the first step, the researcher went to the second stage: axial coding. During this

stage, the

researcher identified relationship between these codes. Codes could be connected but also contradict
each other. Figure 11 illustrates how codes got a color, and how they were

S P
[T [Name Grounded Density Groups Created by Modified by ([
B > Additif 4 1 [Characteristics market] Nanne Van Mil  u572177 1

o <> Additional costs 1 1 [Administrative costs] [Information base and administrative capacity] [Lec Nanne Van Mil u572177

o <> Additional regulation 1 2 [Complexity] Nanne Van Mil - u572177 1

@ <> Administration costs 34 2 [Administrative costs] [Availability of data] [Design characteristics] [Econo Nanne Van Mil 572177 1

> Agenda 1 2 [Political feasibility] Nanne Van Mil  u572177 1
<> Ambiguity of data 1 1 [Availability of data] [Complexity] [Information base and administrative c: Nanne Van Mil u572177
<> Ambiguity of rules 6 2 [Availability of data] [Information base and administrative capacity] Nanne Van Mil - u572177 1
o > Approach integral 50 1 [Integral approach] [Market characteristics] Nanne Van Mil  u572177
<> Asymmetric information 8 2 [Information base and administrative capacity] [Legal basis] [Problems ME  Nanne Van Mil  u572177 1
> Available knowledge n 2 [Information base and administrative capacity] [Preconditions MBI] Nanne Van Mil  u572177 1
O Available technology 12 1 [Different MBI] Nanne Van Mil  u572177 1

@ <> Balance between ecology and economy 2 1 [Economic interests] [Negative externality] Nanne Van Mil  u572177

® < Barriers to implementatoin 6 1 [Complexity] Nanne Van Mil  u572177 1

® <> Business boundaries 1 5 [Economic interests] [Equal level playing field] Nanne Van Mil - u572177

»> Chemicals strategy for sustainability 2 1 [Characteristics market for chemical substances] [Legal basis] Nanne Van Mil  u572177 1
® <> Choices 4 1 [Integral approach] [Political feasibility] Nanne Van Mil - u572177
< Circularity objectives 23 1 [Political feasibility] Nanne Van Mil  u572177

@ <> Circumventing regulations 2 1 [Potential] [Problems MBI] Nanne Van Mil - u572177 1

® > Claiming environmental benefits 2 1 [Design] Nanne Van Mil  u572177

® < Classification 1 1 [Administrative costs] [Availability of data] Nanne Van Mil  u572177

O Clear legislation 17 2 [Availability of data] [Complexity] [Legal basis] Nanne Van Mil - u572177

° > Clear linkage with costs 3 3 [Economic interests] [Integral approach] [Market characteristics] [Substitu Nanne Van Mil u572177

® < Clear linkage with economic MBI 46 2 [Integral approach] [Legal basis] Nanne Van Mil  u572177 1

a S Clearity 3 0 [Ausilshilihe of dstal Nanna Van Mil 1872177 M

« []

Figure 11: Example atlas.ti axial coding
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After axial coding, the researcher executed the third step, selective coding. During this last step all
codes were transferred into core categories. First codes which were very similar were merged. Once

all codes were established, they were transferred to new or existing core categories. Figure 11 gives

an illustration of this last step. This figure shows the selective coding process for the core category

design characteristics.

Search Codes

| Show codes in group Design characteristics

Name Grounded Density Groups Created by Modified by
® <> Administration costs 34 5 [Administrative costs] [Availability of data] [Design characteristics] [Econc  Nanne Van Mil  u572177
o <> Approach integral 50 1 [Design characteristics] [Integral approach] [Market characteristics] Nanne Van Mil  u572177
® < Clear linkage with economic MBI 46 2 [Design characteristics] [Integral approach] [Legal basis] Nanne Van Mil  u572177
® <> Combination of instruments 13 3 [Design characteristics] [Potential] Nanne Van Mil  u572177
® < Equal level playing field 29 1 [Design characteristics] [Equal level playing field] Nanne Van Mil  u572177
o < Flexible design 7 2 [Design] [Design characteristics] [Preconditions MBI] Nanne Van Mil  u572177
[ ] Hierarchy 6 3 [Complexity] [Design characteristics] [Integral approach] [Political feasibil Nanne Van Mil  u572177
® <> Knowledge intensive 8 3 [Characteristics market for chemical substances] [Design characteristics] [ Nanne Van Mil  u572177
o <> Mixtures 8 3 [Characteristics market] [Design characteristics] Nanne Van Mil  u572177

Figure 12: Example atlas.ti selective coding
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Appendix 7: Graphical illustration of the effect of financial instruments in chemical

management

Figure 13 illustrates the socio-economically efficient levels of production and consumption of a
hazardous substance. If the substance would not contain any negative external effects, the socio-
economic optimum would be reached at point A. Furthermore, when the substance has low
externalities, the socio-economic optimum is reached at point B. However, when the chemical
substance has high negative externalities, the socio-optimum is reached at point C when no production
takes place (KEMI, 2007).

High marginal damage
costs

Low marginal damage
costs

Demand

Marginal cost at production = supply

v

Quantity

A =Private economic optimum
B = Socio-economic optimum at low expected costs
C = Socio-economic optimum at high expected costs

Figure 13: Principal sketch of socio-economically efficient levels for hazardous substances (KEMI, 2007, p.22).

Figure 14 shows the outcomes resulting from different policy instruments. In this figure point D and E
are added. Point D is reached with the use of a ban, with generous exemptions. Furthermore, point E
is reached with the use of a tax. This image illustrates that with a tax it is able to achieve greater
reductions than with a ban with exemptions. A total ban is therefore justified when the externalities
of a substance are really high, but a tax can achieve to greater reductions than a ban which often
includes many exemptions (KEMI, 2007).

High marginal damage costs

Low marginal damage
costs

Marginal cost at production = supply

Quantity

Prohibition with
exception

A =Private economic optimum - market solution without regulating

B = Socio-economic optimum at low expected costs

C =Socio-economic optimum at high expected costs - effective ban without exemption
D = Outcome of a ban with generous exemptions

E = Outcome tax

Figure 14: Outline of principles for outcomes in the event of a ban, a ban with an exception, or tax (KEMI, 2007, p.22)
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Appendix 8: Extend explanation tax choice

KEMI (2015) also found in their preliminary study for the Chemicals sax that particular challenges need
to be addressed when designing such a tax. The main obstacles were that the delimitation “should not
be arbitrary but consistent,” and the tax should also “be possible to administer” (KEMI, 2015, p.223).

”n u

These obstacles were significant to prevent that the task would become “unfair,” “state aid rules,” or
“impossible to maintain due to application problems” (KEMI, 2015, p.223). With this goal in mind, they
considered four different tax constructions:

1. Tax on chemical products: Taxation of chemical products. Examples: Tax on solvents and tax
on plant protection products.

2. Tax on goods or chemical products containing certain chemicals. Example: Tax on cadmium in
fertilizers and fee on cadmium batteries.

3. Tax on defined groups lower-taxed at lower hazard: Taxing an entire group containing
dangerous chemical substances and tax at lower rates for goods that do not contain these
substances. Example: The Danish PVC tax.

4. Fiscal tax with lower tax at lower risk: Tax to raise funds for state budget or to decrease
environmental impact, not primarily focused on chemical exposure. Example: Lower fuel tax

rate on unleaded patrol.

The first construction, the tax on chemical products, proved to be especially useful for having clear
boundaries. When the authorities decide that could potentially be harmful for the environment or
human health, the product could be included on the lists. Such a tax would therefore “be narrowly
focused only on a certain product or a group of products” (KEMI, 2015, p.224)

The second option was to tax goods which contain certain chemicals. This type of taxation is more
suitable if the goal is to reduce particular chemical substances (KEMI, 2015). The problem however
which this type of taxation is that it demands knowledge of the substances in products. This knowledge
should first be acquired by the companies that sell the products and they should communicate this to
the authorities. The problem with chemical substances however is that it is for many products unclear
which chemical substances they contain (KEMI, 2015). Furthermore, many products are imported from
outside of Sweden and firms therefore lack sufficient data. Instead, firms that sell their products to
Swedish firms have the incentive “to refrain the Swedish consumers about the content of substances
that cause the product to become taxable” (KEMI, 2015, p.225). A possible solution for this problem
could be that the Swedish authorities themselves design a test machine which is able to actually check
which chemicals the products contain. The assessment of the designers was however that the
authorities currently do not have the resources to test for these substances and monitoring could
therefore not be properly done (KEMI, 2015).

The third option that was discussed was make a distinction between product groups which contained
certain chemicals and goods which did not contain these chemicals. For this type, the product groups
which included the chemicals paid a higher tax and the products without the chemicals paid a lower
tax. This type of taxation is especially useful for product groups from which the authorities know they
contain dangerous chemical but not know exactly what these chemicals are (KEMI, 2005). Meaning
that this product group could be delimited to a particular number and that all of these products within
that group had a negative effect. Such a taxation makes it easier for the authorities since they do not
have to verify what those products contain and firms are incentivized to produce more information on
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their substances and choose substances with a lower tax level. The downside of this taxation however
is that firms always have to pay an amount of taxation, which meant that this type of taxation is not
suitable for product groups where some products do not have a negative externality (KEMI, 2005).

The last option that was discussed was a fiscal tax with reduced tax for goods with lower risks. Although
the main goal of this tax was not necessarily to reduce chemical substances, it could be used as a side-
effect. For this type of taxation, the main goal is often to either increase state funding or other
environmental goals. Such a tax would be paid for the whole product group. It could only be potentially
lower when “the taxpayer can show that the environmental and chemical impact is lower than normal”
(KEMI, 2005, p.227).
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