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1 Introduction

It has been argued that proportional representation (PR) electoral systems can be more
democratic than majoritarian systems (see e.g. Lijphart, 2012). The claim rests on the
assumption that PR systems better represent the underlying voter preferences by representing
minority interests as well as majority interests. The central idea behind PR systems is that
political party representation in the legislature should be proportional to the underlying vote
shares. Contrarily, majoritarian systems aim to represent the majority of voters generally by
simply representing the party holding the majority of votes.!(Lijphart, 2012)

By design, the two electoral systems are predicted to have di erent party compositions
in the legislatures. PR systems foster a development of multiple smaller sized parties, a
multiparty system, whilst majoritarian systems marginalise the development of small parties
and typically result in a system with two larger parties, a two-party system (Duverger, 1954).
For PR systems, however, this means that parties usually need to form majority coalitions in
order to decide on policy (see e.g. Ansolabehere et al., 2005; Carroll & Cox, 2007). In such
coalitions, it has been argued that the preference of large parties tend to dominate that of the
smaller parties (Dahl, 1956). It is thus not clear to what extent small parties can a ect the
policy decided on hereafter referred to as policy outcomes in PR systems. Parties being
unable to a ect policy outcomes is in line with the canonical public choice theory: the Median
Voter Theorem (Black, 1948). This theory suggests that policies o ered by parties hereafter
referred to as policy platforms are predicted to converge in both PR and majoritarian systems.
Speci cally, policies are expected to converge to match the preferences of the median voter
(Downs, 1957)2 When such convergence is represented in the policy outcomes, we refer to it
as the lack of a partisan e ect.

In order to evaluate the partisan e ect in PR systems, we want to study a policy that
represents the interests of small parties. This, since the existence of small parties is one of
the main distinguishing feature of PR systems compared to majoritarian systems, as well as
that they, by the nature of their size, can be argued to represent a minority interest (see e.g.
Duverger, 1954; Lijphart, 2012). These parties tend to be focused on a single issue hence also
referred to as single-issue parties (see e.g. Kitschfelt, 1989; Rohrschneider, 1993). Additionally,
in contrast to the typically larger traditional parties, positioned on the left- versus right-wing
spectrum, small single-issue parties generally focus on other policy issues considered to be
secondary policies (see e.g. Folke, 2014; List & Sturm, 2006; Rohrschneider, 1993).

Following this, we seek to study a secondary policy outcome. For this purpose, we choose
environmental policy, since it is one of the more well-established secondary policies represented
in many PR systems since the late 1900s (Kitschfelt, 1989). Additionally, it is an area that has
gained considerable political interest during the past decade, implying that it is also currently
an important policy area to voters (see e.g. Ripple et al., 2020; Turner & Clifton, 2009).

Previous research suggests that the political in uence of a party in a PR electoral system

IMajoritarian systems can also be referred to as plurality-rule systems.
2For PR systems as a multiparty system with coalition forming, policy platforms are predicted to converge
within coalitions (Downs, 1957).



is positively associated with its legislative representation and probability to be part of the
governing coalition (see e.g. Banzhaf, 1965; Lipset & Rokkan, 1967). Thus, this implies that
whilst small single-issue parties may be proportionally represented in the legislature, their
impact on policy outcomes might be highly dependent on their bargaining power (see e.qg.
Strom, 1990a). The theoretical predictions regarding small parties with a focus on a secondary
policy issue are, however, not univocal. On the one hand, large parties holding less extreme
policy positions are more likely to be included in the governing coalition (see e.g. Austen-Smith
& Banks, 1988; Freier & Odendahl, 2015). On the other hand, small parties included in the
governing coalition could have possibilities to trade support on their secondary policy issue in
exchange for supporting large parties on their traditional primary policy issue (see e.g. Folke,
2014). This discussion leads to our research focus, consisting of one main question and a
follow-up question: Is there a partisan e ect on secondary policies in PR systems? If so, is
this e ect driven by governing coalitions?

Studying partisan e ects introduces substantial endogeneity issues, given that voter prefer-
ences are likely to a ect the elected parties as well as the policy outcomes. We therefore choose
to employ one of the main methods able to provide causal estimates of the partisan e ects: a
Regression Discontinuity (RD) design (Lee et al., 2004). Using this approach, causality can
be claimed by exploiting the source of exogenous variation provided by the seat allocation
thresholds. Studies using this method to examine partisan e ects are mostly carried out in the
majoritarian context and on primary policy issues (see e.g. Besley & Case, 1995; Fredriksson &
Wang, 2019; Leigh, 2008). The corresponding studies in a PR context tend to simplify the party
structure into coalitions (see e.g. Bernard, 2017; Lakomaa & Korpi, 2014; Pettersson-Lidbom,
2008). To our knowledge, the only study employing this methodology to evaluate the individual
partisan e ect on a secondary policy in a PR system is Folke (2014). While this study nds a
partisan e ect on secondary policy outcomes, it is not investigated whether this is a ected by
governing coalitions.

To study our research questions, we employ the method for identifying the causal e ect of
individual parties in a PR system developed by Folke (2014). More speci cally, we perform an
RD design over the seat allocation thresholds in the legislature. We choose to study Swedish
municipalities, for which the motivation is two-fold. First, Sweden has 290 municipalities setting
environmental policy more or less independently. As such, the setting provides a signi cant
number of governments to study and a great degree of variation in the environmental policy
across municipalities. Secondly, as opposed to cross-country studies, all legislatures adhere
to the same institutional framework which implies that environmental policy outcomes and
political parties are more comparable across legislatures. The environmental policy outcome in
Swedish municipalities is measured based on the annual index compiled by the environmental
journal Aktuell Hallbarhet. We choose the time frame of the election years 2010, 2014 and
2018 to provide the most current implications possible.

Our main nding is that the Green Party seems to have a positive e ect on environmental
policy of 1.19 percentage point (pp) for a 1 pp increase in seat share, statistically signi cant
at the 5% level. A part of this e ect is indicated to be driven by the inclusion of the Green



Party in the governing coalition. We contribute to the public choice theory in two main ways.
First, our ndings indicate that bargaining power of a small party can be increased by the
mere inclusion in a governing coalition, independent of the type of coalition (see e.g. Strom,
1990a). Secondly, our results support the theoretical suggestion that, when prioritising a
well-established secondary policy, parties can benet from taking on more extreme policy
positions (see e.g. Duch et al., 2010; Kedar, 2005). Additionally, our ndings contribute further
empirical support to the results of Folke (2014), by studying a more recent time frame and
using a di erent environmental policy index.

Our ndings also have important institutional implications. The main implication for
policymakers is that a PR electoral system can support the claim for why they can be considered
more democratic. This is however indicated to be dependent on the proportionality of the seat
allocation method it is thus important for policymakers to consider this when designing the
electoral system. From the perspective of voters, the ndings are also important as they imply
that a vote for a secondary policy, despite being represented by a small party, does have an
impact. The implications are especially strong for voters who prioritise environmental policy.
Additionally, given that governing coalitions are found to be one of the drivers of this e ect,
voters should consider the probability for their preferred party to be included in the governing
coalition for their possibilities to have an impact on policy.

The structure of this thesis will be as the following. First, we review previous research
within the elds of partisan e ects and environmental policy. Secondly, we present the
theoretical framework to provide theoretical expectations. Thirdly, we present the background
to the institutional context of Swedish municipalities. Following this, we present the method
and thereafter describe the structure and the characteristics of the data. In the results
section following, we rst evaluate the robustness of the approach and then present our main
results. The results section furthermore includes a number of sensitivity analyses as well as an
investigation of potential mechanisms behind our results. Thereafter, we relate our results
to previous research as well as discuss policy implications. Lastly, we conclude our ndings,
contributions and suggest areas for future research.



2 Previous research

This section reviews previous research and is divided into three main parts. Each part
contains a brief theoretical introduction followed by a review of empirical ndings. First, we
present ndings related to partisan e ects on general policy outcomes. Secondly, we turn to
environmental policy as an outcome. Thirdly and lastly, we review the research related to our
topic of focus: partisan e ects on environmental policy.

2.1 Partisan e ects on general policy outcomes

We begin by presenting the ndings of partisan e ects on general policy outcomes mainly
focusing on the traditional policy dimension namely economic outcomes such as tax rates
and government spending. To understand why it is important to study partisan e ect in the
rst place, we begin by presenting theories of policy convergence. Having established this, we
then turn to a review of the empirical ndings in majoritarian and in PR electoral systems,
respectively. The empirical ndings are mainly focused on studies employing an RD approach,
for comparability reasons as well as empirical advantages.

2.1.1 The theory of policy convergence

Although parties can appear to o er diametrically di erent policy platforms, there is a large
body of theoretical support for that the nal policy outcome decided upon is not expected to

di er between governments ruled by di erent parties. This is referred to as policy convergence
or alternatively, it could be said that there is no partisan e ect on policy (see e.g. Fiva et al.,
2018). One of the bedrock theories within the public choice literature is theMedian Voter
Theorem (MVT), rst formulated by Black (1948). The theory predicts that in a two-party
context, the policy platforms of the parties will converge to the preferences of the median
voter. For systems with more than two parties, the opposite is generally predicted:policy
divergence(Downs, 1957). The extent of convergence or divergence depends on the number
of parties as well as the distribution of voter preferences (Downs, 1957). A greater number
of parties and more dispersed voter preferences, are predicted to be associated with more
diverging policy platforms. Moreover, parties in a PR system typically form coalitions in order

to hold power in government (Downs, 1957). Taken together, while individual parties might

o er or promise more divergent policies in the PR context, policy outcomes are predicted to
converge within the coalitions. In the PR electoral system, the prediction is then that policy
convergence occurs when there are two coalitions, whereas policy divergence occurs when there
are three or more possible coalitions. We present a more thorough discussion of the formation
of coalitions in Section 3.

The MVT has however been criticised for lacking empirical support in real-life applications
(Besley & Case, 2003). A possible explanation for this could be that one of the fundamental
assumptions for the MVT is that there is only one policy dimension (Black, 1948). As
supported by for instance Taylor and Laver (1973) and Kitschfelt (1989), it is likely that there
are multiple policy dimensions, including environmental policy issues. A strand of literature
with more elaborate assumptions compared to the MVT is the one of probabilistic voting



models. General predictions of such models, however, di er depending on the basic assumptions
of voter behaviour. On the one hand, in two-party and multiparty models presented by Enelow
and Hinich (1989) and Lin et al. (1999) policy convergence is predicted, based on that voters
are uncertain about the behaviour of political candidates. On the other hand, the multiparty
model by Merrill and Adams (2001) predicts policy divergence, based on that voters take into
account the behaviour of candidates from past elections as well as non-policy factors such as
sociodemographic characteristics and party identi cation.

2.1.2 Majoritarian electoral systems

The studies in a majoritarian system are mainly from the US context and focus on economic
policy outcomes, such as tax rate and government spending. One of the fundamental studies
in the area is Lee et al. (2004), which investigates policy outcomes in the US House through an
RD approach on majority thresholds. Lee et al. (2004) nds support for a partisan e ect, and
synonymously, policy divergence. These ndings hence contradict the MVT prediction of policy
convergence in a two-party system. Other studies nding support for a partisan e ect include
Besley and Case (1995), showing that expenditure per capita is higher when Democratic
governors hold o ce, as well as Beland (2016), showing that Democratic governments spend
more on education, health care and public safety compared to Republican governments.
Contrarily, Ferreira and Gyourko (2009) do not nd any partisan e ect when studying factors
such as local public spending. Although plenty of studies nd support for partisan e ects,
some ndings suggest that policy di erences between parties are in fact quite negligible (see
e.g. Leigh, 2008).

2.1.3 PR electoral systems

The studies carried out in PR systems also tend to focus on studying economic outcomes, and
the ndings are similar to that of majoritarian systems. Due to the importance of coalition
formation in PR systems, however, several studies investigate this factor. Employing an RD
design on the legislative majority threshold, by using a similar methodology as Lee et al. (2004),
Pettersson-Lidbom (2008) nds support for a partisan e ect on economic outcomes in Swedish
municipalities. More speci cally, the results show that municipal left-wing governments in
Sweden spend and tax more as well as have lower unemployment rates than the right-wing
equivalent. However, Lakomaa and Korpi (2014) criticise Pettersson-Lidbom (2008) for using
a set of predetermined coalition groups based on the coalitions set on the national level
rather than using data on the actual governing coalitions on the municipal level. Arguing
that the results of Pettersson-Lidbom (2008) leads to systematic bias, Lakomaa and Korpi
(2014) replicate the study and incorporate data on governing coalitions on the municipal level.
Their results support that there is a partisan e ect on government revenue and spending,
although not on di erences in tax rates. By comparing single-party governments to coalition
governments in PR electoral systems, other studies in the eld give implications on whether
a combination of smaller parties can have a di erent impact under the ruling of one large
party (Artés & Jurado, 2018; Bernard, 2017; Persson et al., 2007). Findings from these studies
suggest that, while having more parties governing in the legislature seems to have an e ect on



economic outcomes, the direction of this e ect can di er depending on the context studied.

Furthermore, Folke (2014) criticise both the approach of Pettersson-Lidbom (2008) and
Lakomaa and Korpi (2014) for simplifying the PR system into a two-party system with
two blocs. Studying Swedish municipalities, Folke (2014) estimates the e ects of individual
parties and does not nd a signi cant e ect on tax rates. Folke (2014) does, however, nd a
signi cant (negative) e ect for a nationalist party on immigration policy. This can arguably be
connected to the case of a single-issue party having a partisan e ect on their secondary policy
of focus. Similar results for primary policies have been found in studies conducted in other
European countries. Fiva et al. (2018) study Norwegian municipalities and show that increased
representation of the left-wing government has no e ect on local public goods provision, yet
does have a signi cant e ect on property taxation and spending on child and elderly care.
As for other parties than left- and right-wing parties, Palguta (2019) nds that increased
representation of local parties in Czech Republic governments a ects public procurement
spending. Additionally, Freier and Odendahl (2015) study German municipalities and nd
partisan e ects on tax policies for the centre-left party associated with lower taxes and the
green party associated with higher taxes. Taken all together, there seems to be a partisan
e ect in certain policy areas in PR electoral systems as well. Overall, the main di erence for
the e ect in PR compared to majoritarian electoral systems seems to be that smaller parties,
not primarily aligned on the left- or right wing dimension, can have a partisan e ect on general
policy outcomes as well.

2.2 Environmental policy as an outcome

Since we study environmental policy as the outcome, it is important to assess the characteristics
which are speci ¢ to this type of policy compared to other policy outcomes, such as economic
outcomes discussed above. We rst present the role of environmental policy in the public
choice theory. Thereafter, we present the factors that are expected to a ect the preference for
environmental policy amongst voters.

2.2.1 Environmental policy in the public choice theory

Before reviewing the implications of studying environmental policy outcomes, we should de ne
two key concepts: public goods and externalities.Public goodsare de ned as goods that in their
nature are non-excludable not possible to exclude people from using as well as non-rivalrous
the usage of one individual does not decrease the possibility for another individual (Varian,
1992). Externalities are de ned as costs imposed, or bene ts conferred, on other actors that are
not taken into account in the function of the decision-making actor (Pigou, 1932). That is, it
is not considered in the production function of the rm or the utility function of the individual
when deciding on an action. Negative externalitiesrelate to the externalities leading to that
costs are conferred, such as the societal costs from the adverse e ects caused by a polluting
factory. In the context of the environment, environmental externalities are commonly referred
to as negative externalities on environmental quality, such as clean air. These externalities
are generally de ned as a quantity of polluting substances such a€ O, emissions. Although
this is arguably a major source of degradation of the environmentalquality, it might not be
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perfectly applied to a broader de nition of environmental policy. As noted by Arrow et al.
(1995), to improve environmental sustainability, it is important to consider inputs such as
environmental resources and outputs such as waste products.

Having de ned these two concepts, environmental policy can be de ned as a public good
provided by the government in order to correct for negative externalities® The aim of
environmental policy to maximise welfare from the point of view of the society. (McLean,
1987) The issue of externalities relates to the speci ¢ factor being external to the function of
the decision maker. Had the externality factor been internalised, the market would have been
expected to provide an e cient resource allocation. Although di erent ideologies have di erent
perceptions with regard to what extent the state should be organised by the government
versus the market, environmental externalities are argued to require internalisation through
government's interference since they, per de nition, cannot be internalised by the market
(Baumol & Oates, 1975; McLean, 1987; Pigou, 1932‘).This is one of the fundamental di erences
of environmental policy compared to other policies, which has implications for how parties
and voters assess and deals with this topic. We elaborate on the latter in the following part.

2.2.2 Environmental policy and voter preferences

Although theorists argue that the government should be involved to correct for environmental
externalities, voters have di erent preferences for the level of environmental policy which can
in uence the nal outcome. In this subsection, we discuss a set of factors which a ect voters'
perceived importance of environmental policy, based on theoretical and primarily empirical
evidence.

As for theoretical ndings, income is a commonly mentioned factor in uencing the perceived
importance of environmental policy. One such theory is the Environmental Kuznets Curve
(EKC) an inverted U-shaped relationship between economic development and environmental
quality deterioration (Yandle et al., 2002). As such, the theory suggests that environmental
guality deteriorates with rising national income up until a point when the reverse relationship
is true. These e ects are furthermore supported by the theory of Baumol and Oates (1975),
ascribing environmental policy a "luxury good" status. This, since the preference for environ-
mental policy is likely to vary with income with the upper-income groups demanding more
environmental policy compared to the lower-income groups.

Reviewing the empirical ndings in the area, the main determinants can be categorised
into four groups: population features, environmental conditions, economic factors and political
factors (Facchini et al., 2017). Examples of studies nding that population features are
important include Franzen and Meyer (2010) and Aklin et al. (2013), showing that the
public demand for environmental policy is predicted to decrease with a greater share of
older inhabitants and increase with population density. In terms of environmental conditions,
environmental degradation has been found to be positively related to the societal level of

3Although there is a discussion to what extent environmental policy is a public good, there is no other
commonly used de nition of a good that is deemed more appropriate (Baumol & Oates, 1975).

“The discussion of whether externalities in general should be internalised by the government is not univocal.
Yet, such solutions are in general not well-suited for environmental externalities given the dispersed property
rights. (see e.g. Coase, 1960)



concern for the environment (see e.g. Dunlap & York, 2008). One of the economic factors
mentioned is the level of economic wealth in the society, which exhibit a positive association
with environmental policy issues (Arrow et al., 1995; Franzen & Meyer, 2010). While these
results are in line with the EKC, it should be noted that the EKC concerns environmental
quality and not environmental policy.® Additionally, political preferences for environmental
concern have shown to be negatively related to low economic growth, high unemployment and
high income inequality (see e.g. Boyce, 1994; Kirchgassner & Schneider, 2003).

2.3 Partisan e ects on environmental policy

Having established the foundation for partisan e ect as well as the distinguishing features
of environmental policy, we in this part connect the two to form an understanding of how
di erent parties can a ect environmental policy. As established in Section 2.1, the distribution
of voter preferences is expected to a ect how parties position their policy platforms. In this
part we rst present theoretical expectations of party preferences for environmental policy. We
secondly present the empirical ndings of how this a ects the environmental policy outcomes
by di erent parties, or coalitions.

2.3.1 Expectations of environmental policy party preferences

Although the aim of environmental policy is to enhance welfare for society as a whole, it has a
long time frame, which implies that discrete costs and bene ts are imposed on di erent groups
(King & Borchardt, 1994; N. Stern, 2007). In simple terms, improving environmental quality
is typically a long-term project that has positive net bene ts for everyone in the long-run, yet
in the short-term some actors have to bear the costs of introducing it. Given the long time
frame, it is likely that the actors bearing the costs are not able to ripe the bene ts conferred
(N. Stern, 2007). As a consequence, parties with di erent ideologies catering to voters with
di erent preferences, are expected to prefer di erent degrees of environmental policy. Taken
all together, the preferred level of environmental policy intervention for a party in the current
time frame can either be due to di erent views on the level of redistribution which can be
linked to the position on the left- and right-wing dimension or due to its positioning on the
environmental dimension which can be unrelated to their position on the left- and right-wing
dimension.

We begin by presenting the expected relationship between the traditional policy dimension
of the left- versus right-wing ideology and preference for level of environmental policy (see e.g.
Pettersson-Lidbom, 2008). There is a relatively large body of support for that environmentalism
tends to be positively correlated with the left-wing ideology (see e.g. Kitschfelt, 1989; Neumayer,
2004). This relation can be summarised into two main factors. First, stricter environmental
policies require more government involvement and introducing more restrictions on the market
and private actors something that left-wing parties are more inclined to introduce than
right-wing parties (Buttel & Flinn, 1976; Chang & Berdiev, 2011; King & Borchardt, 1994;
Potrafke, 2010). Secondly, left-wing parties are more inclined to present stricter environmental

5The empirical evidence for the EKC on environmental quality are inconclusive, where most ndings are
mainly based on air quality measures and on industrial countries (Dinda, 2004; D. Stern, 2004).



policy to protect their largely supporting group of working-class people, which are argued to
be more vulnerable to environmental degradation compared to higher-income groups (Lamla,
2009; Neumayer, 2003; Wen et al., 2016).

2.3.2 Empirical ndings of partisan e ects on environmental policy

Reviewing the empirical ndings of partisan e ects on environmental policy, we note that most
studies are performed on the cross-country level. The ndings carried out in both majoritarian
and PR systems generally lean towards that there is a partisan e ect (see e.g. Carter, 2013;
Facchini et al., 2017; Garmann, 2014; King & Borchardt, 1994; Lim & Duit, 2018; Neumayer,
2004; Tobin, 2017; Wen et al., 2016). Some studies, however, show no or a limited e ect (see
e.g. Aidt et al., 2018; Fankhauser et al., 2015; Holzinger et al., 2008). Worth noticing is that
many study the e ect on environmental quality rather than on the environmental policy. The
general ndings suggest a positive relationship between left-wing party representation and
environmental quality or stringency of environmental policy (see e.g. Facchini et al., 2017;
King & Borchardt, 1994; Neumayer, 2004; Wen et al., 2016).

There are arguably issues with studying partisan e ects on the cross-country level, given
that there is a large variation of the political parties and preconditions for environmental
outcomes. Also, the lack of comparability introduces di culties in estimating the e ect of an
individual party. Apart from issues introduced by studying the cross-country level, many of the
above mentioned authors claim to investigate association rather than the causal e ect. Turning
to studies aiming to capture the causal e ect from a country-speci ¢ context, we begin by
presenting ndings from a majoritarian context mainly based on the RD design introduced by
Lee et al. (2004). For instance, Fredriksson and Wang (2019) nd that Republican governors
are on average more supportive of enforcing environmental policies than their Democratic
counterparts. Beland (2016), however, nds that Democratic governors cause lower pollution
levels. A distinguishing feature of environmental policy in the US system is the in uence of
political lobbying, for which the ndings suggest that environmental lobby groups have an
impact on environmental policies (see e.g. Cropper et al., 1992; Riddel, 2003).

Disentangling the di erence between the majoritarian and PR context in this case, one of
the distinguishing features of the PR electoral system is the opportunities for green parties
to rise (Paehlke, 1989). The success of green parties is shown to be facilitated if there is an
unresponsiveness of the existing parties to address the environmental questions (Kitschfelt,
1989). Following we present some examples of studies carried out in PR systems. Ashworth
et al. (2006) study Flemish municipalities and nds that coalition governments are more
likely to implement environmental taxes than single-party governments, for which left-wing
coalitions show a stronger e ect. On the note of the impact of coalitions, Sjéberg (2016)
nds that environmental law enforcement is stronger when the Green Party is included in
the governing coalition in Swedish municipalities® To our knowledge, there is only one study
that aims to measure the causal e ect of individual partisan representation of green parties
as well as other parties on environmental policy in a PR system. This is the study by

®The study by Sjéberg (2016) employs a Di erences-in-Di erence design as well as an IV approach in Swedish
municipalities for the years 2003 2010.



Folke (2014), who performs an RD design to investigate partisan e ects on environmental
policy on the local governmental level for the time period 1993 2001. The results show that
increased representation of the Green Party has the largest positive and signi cant e ect on
the environmental policy carried out in Sweden. However, Folke (2014) does not investigate if
the partisan e ect could be a ected by the governing coalition. Based on the results of Sjoberg
(2016) presented above, this might be an important mechanism behind the individual partisan
e ect.
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3 Theoretical framework

This section outlines the theoretical framework employed for studying the partisan e ect.

First, we present the theoretical setting. Secondly, we discuss the theoretical framework in our
context. We have chosen to adopt the conceptual framework used by Fiva et al. (2018). The
main theoretical di erence compared to our study is that we investigate a secondary policy,
and not a primary policy. We present elaborations of this di erence in the second part.

3.1 Theoretical foundation

This part reviews the underlying setting and assumptions for the theoretical framework by
discussing two main concepts in the sequential order: the supply and demand of public goods
as well as the role of political parties.

3.1.1 The supply and demand of public goods

The public choice literature can be described as the application of economics to political
science. Public choice models generally seek to explain how public goods are supplied and
demanded in the market represented by the government. The theory adhere to the neoclassical
framework and the fundamental assumptions are that agents are rational and utility maximising
(Buchanan & Tullock, 1962; Stretton & Orchard, 1994).” A public choice model in the context

of legislation can be described as the following (see Stigler, 1971). There are citizens who
demand laws, for instance the supply of a certain public good, and political actors who control
the supply-demand process (see Tollison, 1988). Comparing the political context, labeled as
the democratic market, to the economic market, voters can be regarded as consumers with a
demand for a policy, and parties and politicians can be regarded as rms or entrepreneurs who
provide di erent policies (Fiva et al., 2018; McLean, 1987; Strom, 1990a). The policy outcome
in this market is determined by demand based on voter preferences and supply based on
policy platforms. The nal equilibrium is set based on market clearing expectations and the
strategic coordination by voters and politicians in the electoral system (Cox, 1997). Voters
can a ect policy outcomes directly by voting for a certain party (see e.g. Lee et al., 2004),
or indirectly by signalling their preferences to parties such that they adjust their platforms
towards these preferences (see e.g. Downs, 19%7)Since we are interested in studying the
partisan e ect, we will continue to present the assumptions for political parties more in-depth
below.

3.1.2 The role of political parties

In understanding the behaviour of political agents, there are three major theories with di erent

assumptions about the speci c interests of parties (Strom, 1990a). While these theories
are mainly designed to give implications in two-party systems, they can be extended to be
applicable to multiparty systems. First, Downs (1957) assumes that parties are only interested

”As mentioned in Section 2.2.1, environmental policy can be classi ed as a public good (Baumol & Oates,
1975).

8An example is that a greater vote share for the green party can signal greater environmental concern, for
which the other parties could adjust to.
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in winning the election, and not about political ideology. Therefore, it is the aggregate voter
preferences which determine the policy outcomes and hence parties are expected to converge
at the preferences of the median voter. This assumption has, however, been criticised. In
addition to the concerns raised in Section 2.1, it has been theoretically criticised for leaving out
the supply-side mechanism (Holcombe, 1989). Following this, two contrasting assumptions
with regard to the behaviour of parties in the MVT framework argues that parties might have
other interests than simply winning the election. Wittman (1983), on the one hand, assumes
that political parties have an interest in winning the election as well as setting policy in line
with their preferences. Riker (1962), on the other hand, assumes that parties seek to maximise
their control, or power, in the elected legislature.

A study by Alesina (1988) takes these theories one step further and presents a model which
assumes that politicians might present a policy platform that they do not necessarily follow
once elected. In line with Downs (1957), parties are assumed to adapt their platforms to
voter preferences in order to win votes; and in line with Wittman (1983), parties are assumed
to have their own political agenda. As a consequence, based on that parties have political
preferences, Alesina (1988) predicts divergent policy outcomes.

3.2 Theoretical ndings

Having presented the important elements for the theoretical setting, we now discuss the
implications for our context of a PR system. The theoretical ndings are rst presented
through the conceptual framework of the power of parties to a ect policy outcomes in PR
systems. Thereafter, we summarise the implications for our speci c context of study.

3.2.1 Partisan ability to a ect policy outcomes

According to Fiva et al. (2018), parties can a ect policy in three main ways. First, parties
can adjust their policy platforms. Secondly, parties can exert in uence on policies through
increasing their legislative representation. Thirdly, parties can increase their bargaining power

in the decision-making processes of the nal policy outcomes. These three are discussed below
in the same order.

Policy divergence

The rst way in which parties can a ect policy outcomes is by adjusting their policy positions
in relation to the other parties. Fiva et al. (2018) argues that divergence of policy platforms is
a fundamental condition for a partisan e ect to exist. Setting the interests of parties aside, this
relationship implies that parties hold their policy platforms even after being elected. Indeed,
although research does not show univocal predictiod? there is both strong theoretical and
empirical support for that party platforms diverge in multiparty systems (see e.g. Merrill &
Adams, 2001).

9For instance, Niskanen (1971) and Romer and Rosenthal (1978) employ the MVT framework for the demand
side and models a budget-maximising agent on the supply side to explain how the supply side can in uence the
decisions of voters.

0 see for instance studies by Enelow and Hinich (1989), Coughlin (1992) and Lin et al. (1999) investigating
the spatial equilibrium with probabilistic voting in two-party and multiparty systems including both one or
several policy dimensions.
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Further, given that voters are aware of that a bargaining process takes place in PR
systems, parties can bene t from taking on more extreme policy positions (Duch et al., 2010;
Kedar, 2005). This is also shown in a model of a secondary policy, which speci cally tests the
assumptions on environmental policy (Roelfsema, 2007). In the model, voters are shown to have
incentives to elect political representatives with a stronger preference for environmental policy
than themselves, given that the median voter cares enough about the environment. Hence, a
PR context could imply further divergence of policy platforms, which in turn strengthens the
expectation of a partisan e ect.

Partisan representation

The second step in which parties can in uence policy outcomes is by increasing their legislative
representation (see e.g. Lipset & Rokkan, 1967). This representation is determined through
the process of converting vote shares into seat shares. To recall, PR systems, as opposed to
majoritarian systems, allow representation of a broader range of voter preference in terms of
representing a variety of parties, including small single-issue parties (Lijphart, 2012). Shifts in
voter preferences can thus be expected to have a stronger e ect on partisan representation,
and hence policy outcomes. In addition, given that voters make decisions based on the policy
platforms presented, parties can alter their policy platforms in order to attain legislative
representation. It has furthermore been theorised that the aggregate policy preferences of
parties determine the policy outcomes (Fiva et al., 2018). As such, assuming party coalitions
are not binding, a change in the representation of a party will a ect the position of the median
party, which in turn sets the policy outcome (Strom, 1990b). This implies that, regardless of
its size, the median party can be crucial for determining the nal policy outcome.

Decision-making processes
Once parties have been elected into the legislature, the last step in which parties can a ect policy
outcomes is through the decision-making and bargaining processes. This can be understood as
the process of which seat shares are converted into bargaining power weights. In line with Riker
(1962) and Wittman (1983), we can assume that parties at this stage seek to implement their
policy platforms, or alternatively maximise their control. Naturally, to have a partisan e ect
on policy outcomes, parties must possess the power to pursue their agendas. The theoretical
implications are that the seat shares of parties are not necessarily equal to their policy in uence
in PR systems (Strom, 1990a). Taking this into account, the power of parties is often assumed
to be determined by their probability to take part of the governing coalition.

Some theories argue that the size of the party matters for the level of its bargaining power.
For instance, the in uential theory known as Gamson's Law, predicts that the expected payo
of parties will be proportional to their seats in the governing coalition (Browne & Franklin,
1973). Lijphart (2012) seeks to explain the power of parties through assessing theories of
di erent types of possible coalition formations. One commonly applied method is put forward
by Riker (1962), which predicts that the winning coalition will be the smallest combination of
the parties necessary to attain a majority status. However, minority coalitions can also be
formed, including merely one or several parties. In the minority coalition context, the ruling
party, or parties, seeks legislative support from other parties separately for di erent policies
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(Strom, 1997). A way to systematise the ability for a party to take part in a winning coalition

is to employ power indices. For instance, the Banzhaf index gives higher bargaining power
to parties who are more likely to have hold a swing-vote position (Banzhaf, 1965). However,
such indices have been criticised for applying predetermined decision rules as well as assuming
that all di erent coalitions are possible, although not necessarily equally likely, regardless of
policy position (Strom, 1990a). Taken all together, the predicted power of a party is highly
dependent on which conditions coalitions are expected to be formed upon. However, in most
applications, the size of the parties do not seem to be of most importance.

Furthermore, the in uence of a particular party is determined through a bargaining process
(Strom, 1990a). As such, the bargaining power of parties will be decisive for the nal political
outcomes. An important institutional determinant is that when there is a greater variation of
policy dimensions represented, vote share weights become closer to bargaining weights (Strom,
1990a). In order to further understand which coalitions are most likely to be formed and
the payo s of each party, non-cooperative game theoretic models of bargaining have been
presented (Ansolabehere et al., 2005). Employing such models, Baron and Ferejohn (1989)
and Snyder et al. (2005) expect the party proposing the coalition to have greater bargaining
power!! Austen-Smith and Banks (1988) extends this framework to include the voting process

determined by strategic voting on policy outcomes in addition to the bargaining process

determined by the seat shares and policy platforms of parties. Austen-Smith and Banks
(1988) and Snyder et al. (2005) both assume that the party proposing the coalition is not
random, seeing that larger parties are more likely to propose. While most theories tend to
focus on primary policy outcomes, List and Sturm (2006) additionally considers the in uence
of secondary policy outcomes, with a focus on environmental policy, in the bargaining process.
Although the model is presented in a two-party setting, it has interesting implications for the
multiparty setting (Folke, 2014). When voters are presented with the opportunity to choose
between several parties, secondary policy preferences can a ect the decision taken by the
voter. This is because a multiparty system allows political parties to attract voters with strong
preferences for their secondary policy choices. As a consequence, the legislative representation
of small parties becomes increasingly important for predicting bargaining power in PR systems
(Folke, 2014).

3.2.2 Summary of theoretical implications in our context

The baseline theories are set out in a two-party system with a one-dimensional policy space.
When adding multiple parties, policy dimensions and policy positions, generalisations of the
outcome are di cult to predict (see e.g. Strom, 1990a). Additionally, the speci c institutional
structures are important in determining the nal outcome. With this said, we can draw some
overall conclusions on the predicted power of parties within PR systems from the theoretical
review above. In terms of the size of the party, there is both research suggesting that large
parties are predicted to have greater in uence (see e.g. Austen-Smith & Banks, 1988; Browne

1 Baron and Ferejohn (1989) and Snyder et al. (2005) present non-cooperative game theoretic models of
bargaining taking into account the existence of multiple election rounds. The ndings of bargaining power are
contingent on that the parties are elected.
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& Franklin, 1973; Snyder et al., 2005), yet also that there is potential for small parties to
exert important in uence (see e.g. Lijphart, 2012; List & Sturm, 2006; Roelfsema, 2007).
Others, however, predict that the absolute size of a party does not matter and places greater
importance on the relative size and policy position of party for its possibilities to be included
in the winning coalition given that coalitions are not predetermined (see e.g. Austen-Smith
& Banks, 1988; Banzhaf, 1965; Riker, 1962; Strom, 1990a). Here, it has been argued that the
median party of the primary policy dimension has important in uence (see e.g. Strom, 1990b).
In this case, for parties focusing on a secondary policy, their position on the primary policy can
be important for determining their power. Whether parties can gain power by taking on more
extreme policy positions is not clear. On the one hand, Snyder et al. (2005) and Freier and
Odendahl (2015) claims that small parties as well as parties taking on more extreme policy
preferences are more costly to include in a coalition. On the other hand, it has been shown
that parties can increase their vote shares by taking on more extreme policy positions (Duch
et al., 2010; Kedar, 2005).
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4 Context of Swedish municipalities

Adapting the study to our context, Swedish municipalities, there are two main elements we
need to consider. The rst is the political climate in Sweden, with focus on the context
of municipal elections. The second is the institutional structure and characteristics of the
municipalities. These are presented in the same order below. Since we study the partisan
e ect on environmental policy, we direct additional focus on environmental issues and the
Green Party in Sweden.

4.1 Political climate

Municipal governments in Sweden adhere to the electoral rule of proportional representation.
This provides possibilities for multiple parties with di erent policy o erings to arise. The eight
main parties which are most commonly represented in the municipal legislatures are also the
ones that are represented on the national level. These parties are the following: the Social
Democrats (S), the Left Party (V), the Conservative Party (M), the Centre Party (C), the
Liberal Party (L), the Christian Democrats (KD), the Green Party (MP) and the Sweden
Democrats (SD). Additionally, a few municipalities have signi cant representation of local
parties only existing in the own municipality. 2 These are collectively referred to as Other
Parties (O). The parties are henceforth interchangeably referred to as their name in English or
as the abbreviation of the Swedish name displayed within brackets.

41.1 Coalitions

As is the case in PR electoral systems, the parties most often enter into coalitions in order
to reach representational majority. In Sweden, coalition forming on the municipal level
di ers somewhat from on the national level, in which the governing coalition is generally
formed with either left- or right-wing parties. Based on the data from Swedish Association of
Local Authorities and Regions (SKR) (Kullander & Langlet, 2020) on governing coalitions on
municipal level, four groups of coalitions are de ned, presented in Table 1 below.

Table 1: Structure and statistics of governing coalitions

Coalition Right-wing Left-wing Mixed Other
Main parties Conservative Party (M) Social Democrats (S) Parties from Other Parties (O)

Centre Party (C) Left Party (V) left-

Liberal Party (L) and right-wing

Christian Democrats (KD)

Frequency (n) 363 247 254 6
Frequency (%) 41.7% 28.4% 29.2% 0.7%
MP incl. (n) 85 110 92 0

Notes : Table presenting the governing coalition groups based on the de nition and data of the Swedish Association
of Local Authorities and Regions (SKR) for the election years 2010, 2014 and 2018. "MP incl." refers to the number
of times the governing coalition includes the Green Party (MP).

Table 1 shows that a majority of the governing coalitions are either a left- or a right-wing

12 An example of a local party is Lidingdpartiet, which received 13,64% of votes in the 2018 municipal election
in Liding® (a suburb to Stockholm) (Swedish Election Authority, 2019).
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coalition. However, as much as thirty percent of the coalitions are made up of a mixed
coalition, including both left- and right-wing parties. As opposed to the other main parties,
the Green Party (MP) and the Sweden Democrats (SD) are not de ned into either the left- or
the right-wing coalitions. Focusing on the Green Party, which is represented in the governing
coalition roughly 30% of the time, the left-wing coalition is the most common coalition for the
party to be included in (about 40% of the time). However, MP is more likely to be part of
another coalition right-wing coalition or mixed coalition together (about 60% of the time).
This supports the fact that the Green Party can be considered as a single-issue party with
environmental policy as its primary policy preference. Additionally, the Sweden Democrats,
often included in the category of (Western) European new radical right-wing populist parties
(Stromblad & Malmberg, 2016), is mainly part of governing coalitions together with the Other
Parties (O). Thus, this party can also be considered as a single-issue party with immigration
policy as its primary policy preference.

4.1.2 Party landscape

Vote share distribution

Figure 1 below presents the average vote share for each party across all municipalities for the

municipal elections held in 2010, 2014 and 2018. The Social Democrats (S) is clearly the most
popular party with on average 33% of the votes. Next is the Conservative Party (M) with

on average 19% of votes, the Centre Party (C) with on average 12% of votes, and then the

Sweden Democrats (SD) with on average 10% of votes. The remaining parties are similar in

size with on average 4 6% of votes. Further details on how these votes shares have developed
over time are presented in Section 6.2.2.

Figure 1. Average vote share per party 2010 2018

Notes : Graph showing the average vote share per party across all municipalities for
the municipal elections in 2010, 2014 and 2018 based on data from Swedish Election
Authority (2010,2014,2018). Data are on the municipal level.
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Glancing at the geographical distribution of left- versus right-wing support, as presented in
Figure 9 in Appendix A, it is shown that the support for left-wing parties is strongest in the
North as well as in mid-Sweden. The municipalities in the South, and especially the ones in
the coastal areas of the South, are dominated by right-wing support. For instance, the support
for the left-wing parties together, S and V, ranges from 8.2% in Danderyd (an a uent suburb
to Stockholm), to 71.8% in Degerfors (a steel manufacturing community close to Orebro in
the middle of Sweden).

The support for the Green Party across the country is presented in Figure 2 and overall
follows a similar trend as the left-wing support. Although not as clear as of a pattern, the
Green Party support seems to be on average stronger in the South and along the coast
line. However, there are some signi cant outliers, such as Jokkmokk (a municipality in the
northwest of Sweden) that has an average Green Party support of 11.9% signi cantly above
the country-average of 4%. The greatest support of the Green Party at 12.2% is found in Lund
(a university town in the south of Sweden).

Figure 2: Geographical distribution of Green Party vote share 2010 2018

Notes : Map showing the geographical distribution of municipal average vote share of
the Green Party for the time period 2010 2018. A higher the vote share is represented
by a darker green color. The vote share ranges from 0.2% in Mala (a sparsely
populated municipality in the mid-north) to 12.2% in Lund (a university town in

the South). Source: Authors' compilation (2020) of data from the Swedish Election
Authority (2010, 2015, 2019).
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Environmental policy party positions

In line with the discussions on the relationship between policy platform and policy outcome in
Section 2 and 3, it is important that we review the policy platform of the parties when it comes
to environmental policy. It is especially interesting to see this position from the perspectives of
the voters, since they are the ones casting their votes according to their preferences. In Table 2
below, we present data from the National Election Survey carried out in conjunction with the
election in 201022 in which the perceived environmental policy position of the party is ranked
by voters on a scale from 1 to 10, with 10 representing the strongest position (Holmberg &
Oscarsson, 2017). Although voters are asked to rank the parties on the national level, it is
likely heavily corresponding to the perceived ranking for the municipal parties, given that the
elections occur on the same day. The data clearly show that voters perceive that the Green
Party is focusing the most on environmental policy, compared to all other parties. The score of
8.57 is far from the second and third highest environmental policy score of 5.83 for the Centre
Party and 5.25 for the Social Democrats. The lowest score of 1.89 is found for the Sweden
Democrats followed by Other of 3.35* On average, in line with the predictions discussed in
Section 2.3, the left-wing parties show a slightly higher average environmental policy score
than the right-wing parties, except for the Centre Party. Taken all together, policies seem to
diverge in terms of the policy platforms, especially for the Green Party, vis-a-vis the other
parties. Therefore, as discussed in previous section, Section 3, there is clear potential for a
partisan e ect on the policy outcome as well.

Table 2: Average environmental
policy positions

Conservative Party (M) 4.06
Centre Party (C) 5.83
Liberal Party (L) 4.14
Christian Democrats (KD) 4.49
Social Democrats (S) 5.42
Left Party (V) 5.25
Green Party (MP) 8.57
Sweden Democrats (SD) 1.89
Other (O) 3.35

Notes : Perceived environmental policy po-
sition of the parties by voters, as measured
by the National Election Survey 2010. The
policy position for Other (O) is calculated
using the policy position of the information
available on other parties, which was for the
Feminist Party (FI) and the Pirate Party
(PP).

13The surveys carried out for the later elections are not available since they have not been de-personalised yet.
The gure for Other should not be interpreted as the average policy position of all other parties represented
in the municipal legislatures, since it only represents the average of two other parties.
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4.2 Institutional and municipal characteristics

Having presented the political climate in Swedish municipalities, it is important to further
understand the institutional structure as well as the characteristics of the municipalities. This
is presented in the parts below.

4.2.1 Institutional structure of municipalities

The institutional context of Sweden is special mainly in two ways. First, the size of the public
sector in relation to the private sector in Sweden is amongst the largest in the world (Karlsson
& Montin, 2013). Secondly, the public sector structure is amongst the most decentralised,
with signi cant responsibility delegated from the national government to the regions and
municipalities. The country is divided into 21 regions, which are responsible for the more costly
areas requiring collaboration across geographical areas, such as health care and transportation.
The regions are in turn divided into a total of 290 municipalities, which carry the main
responsibility for the majority of the public services provided, such as day care, schools and
elderly care (Kullander & Langlet, 2020). The main source of income for the municipalities
is the municipal tax, which accounts for 70% of the total income. While the national
government regulates which items the municipalities can tax, the municipal tax rate is set by
the municipalities.'® However, there is an equalisation systemutjamningssysteme) in place,
such that tax revenue from municipalities with higher income is distributed to municipalities
with lower income (Karlsson & Montin, 2013). Hence, it is likely that the municipalities,
despite substantial di erences in population, are relatively comparable in available resources
to spend on environmental policy.

Municipal responsibilities for environmental policy

The municipalities also have a key role in setting environmental policy since they are responsible
for areas where great environmental impact can be made. Examples of such areas are: city
and social planning, waste management, energy supply, water and sewage management as
well as public procurement (Aktuell Hallbarhet, 2019). The national government sets the
overarching goals, such as "achieve net zero emissions at 2045" for the municipalities (Ministry
of the Environment in Sweden, 2017). However, it is mainly the municipal councils who
are responsible for breaking down these overarching goals into concrete objectives and for
implementing them (Aktuell Hallbarhet, 2019). Although there is an annual evaluation of the
environmental policy work on the regional level compiled by the Swedish Association of Local
Authorities and Regions (SKR), the follow-up on the municipal level is very limited and vague,
according to a report compiled by PwC (2019) as well as according to an interview conducted
with an employee responsible for the energy and climate strategy in the municipality Danderyd
(Meyer, 2020, February 18, personal communication).

5The municipal tax rates 2018 range from 17.12% in Solna (a small municipality in the Stockholm region) to
33.60% in Gotland (an island in the Southeast) (Statistics Sweden, 2020c).
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Municipal governance structure

The municipalities are governed by elected municipal councils Kommunfullmaktige) which
comprise roughly 38,000 politicians across the nation, of which nearly all (97%) carry out this
responsibility outside of their primary occupation. The municipal council in turn appoints the
council board and the subcommittees. The council board Kommunstyrelsg is responsible for
leading and coordinating the municipal work. The subcommittees dmnder) are responsible
for di erent policy areas such as environmental issues or city planning and for preparing
material on issues that are decided on in the municipal council. The subcommittees can
however take decisions on some smaller issues, such as building permits. The municipal council
both decides which subcommittees should exist in the municipality, as well as appoints the
members. The structure of the municipal council is "quasi-parliamentary”, meaning there is
a governing coalition formed to lead the council but the coalition is not binding. Therefore,
alternative coalitions can be formed on speci ¢ policy issues. (Folke, 2014; Kullander & Langlet,
2020)

Municipal elections and seat allocation

Elections to the municipal council are held every fourth year in conjunction with the national
election. The seats of the council are allocated on the electoral district\(alkrets) level. A clear
majority of the municipalities has only one electoral district, whilst the larger municipalities
have multiple (two to six) electoral districts. 16 The regulations with regard to the number of
electoral districts changed somewhat for the 2018 election. Prior to 2018, a municipality with
more than 24,000 eligible voters, or a legislative council with more than 50 seats, was obliged
to have at least two electoral districts (Folke, 2014). As of 2018, municipalities are not obliged
to have more electoral districts, yet they can choose to have multiple electoral districts if it
constitutes more than 36,000 eligible voters (Swedish Election Authority, 2018).

The seats are allocated within each electoral district according to the modi ed Sainte-Lagué
method (Swedish Election Authority, 2018).17 Simply put, this is a method to convert vote
shares into legislative seats employed in PR electoral systems. Further information about this
seat allocation method is provided in Appendix B. However, important to note is that there
has been a slight change in the seat allocation as of 2018. The changes introduced are: 1)
explicit vote share threshold for small parties, 2) improved proportionality of seat allocation
for parties with at least one seat, and 3) adjustment seats (tjamningsmandat) for di erential
seat allocation in municipalities with several electoral districts (Swedish Election Authority,
2018). The implications following this change are further discussed in Section 6.2. The total
number of seats in the municipal council is decided by the municipal council itself and the
number of seats in each electoral district is decided by the regional council (Swedish Election
Authority, 2018).

1670% of the municipalities (209 of 290) in 2010 2014 and 90% of the municipalities (268 of 290) in 2018 had
one electoral district (Swedish Election Authority, 2010, 2015, 2019).

The decision to use the modi ed Sainte-Lagué method in Sweden 1952 was allegedly made to give the
Communist Party a disadvantage in the seat allocation to the national parliament in Sweden at the time
(Grofman & Lijphart, 2002).
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4.2.2 Municipal characteristics

As brie y introduced by Figure 2, the Swedish municipalities are of varying sizes. In Table 3
above, we see that the characteristics di er rather substantially. For instance, the population
size ranges from 2,400 inhabitants, for Bjurholm in the North, to 968,000 inhabitants, for
the municipality Stockholm, and the overall mean population size across Sweden is 34,200
inhabitants. Equivalently, the population density ranges from 0.2 inhabitants per km?2, for
Arjeplog in the North, to 5,925.1 inhabitants per km?, for Sundbyberg in the Stockholm region.
As implied by the examples, the north of Sweden is signi cantly more sparsely populated than
the South, especially the coastal areas. The municipalities with the strongest support for the
Green Party have on average a higher income, more inhabitants, a more dense population, a
higher share of people with a university degree and a slightly higher share of young people.
This is in line with the discussion in Section 2.2, suggesting that population characteristics
a ect perceived importance of environmental issues. Connecting to the nding above, that the
university town Lund exhibits the greatest support the Green Party, it can be hypothesised
that driving forces behind this strong support is an average younger age and a relatively higher
level of education. However, in the case of the other outlier in the North, Jokkmokk, anecdotal
evidence suggests that the support is mainly due to the position of the Green Party being
against mining in a local mine (Nyberg, 2018).

Table 3: Municipal characteristics

Municipality All All Strong MP support All

Statistics Min  Mean Mean Max
Income (1000s SEKI/yr) 190 249 266 499
Population (1000s) 2.4 34.2 70.3 968
Population density (n per km?) 0.2 149.0 405.6 5925.1
Share with university education (%) 14% 26% 32% 62%
Share aged 25-34 (%) 6% 11% 12% 23%
Share aged 65-84 (%) 11%  20% 20% 30%

Notes : Data on average municipal characteristics for the time period 2010 2018 from Statistics
Sweden. Strong support for the Green Party (MP) is de ned as having an average vote share above
the 75th percentile (5.89%).
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5 Method

From a theoretical point of view, we follow the method of Fiva et al. (2018) and study the

e ect of a small change in the vote share of a party leading to a seat share change. Holding the
voter preferences xed the demand side we study the e ect on the environmental policy
outcome from a change in the representation of parties the supply side in the legislature.
Empirically, our approach closely follows Folke (2014), who estimates the partisan e ect on
primary and secondary policies, including environmental policy, in Sweden for the period
1993 2001. Based on the empirical robustness of the approach as well as due comparability
reasons, we follow the procedure and empirical model of this study as closely as possible. Our
study di ers compared to that of Folke (2014) in four main ways: 1) we study a di erent time
period, 2) our environmental policy index can be considered more informativé? 3) the seat
allocation function in 2018 is slightly di erent, 4) we investigate whether governing coalitions
can drive the possible partisan e ect. Additionally, in order to remain critical where need be,
we discuss the methodological approach in relation to similar studies in this section as well
as perform a set of additional sensitivity and robustness checks in Section 7. We begin by
explaining the identi cation problem associated with studying partisan e ects. Thereafter, we
present the key assumptions of the method and explain how relevant variables are de ned.
Lastly, we specify the main empirical model.

Notations

To begin with, we introduce some useful notations!® P refers to the number of parties,
and each party is indexed byp = f1;2;3;::;;Pg. With regards to votes, v, refers to the
number of votes for party p; V = 5=1 Vp is the sum of votes for all parties; and the vector
V p = (Vv1;V2;Vs;:::;Vp) contains the votes for all parties. The notations for seats follow a
similar logic, with s, denoting the number of seats allocated to partyp; and S = P ,'?zl Sp
referring to the total number of seats. The relative number of seats, the seat share of party,
is denoteds, = %; and the vector Sp = ('s1;S2; S3; :::; Sp) denotes the vector of seat shares for
the parties. The environmental policy measurement is denotedy.

5.1 Identi cation problem

In order to estimate the e ect of party representation on environmental policy, we look at the
e ect of the seat share of the parties Spi;) on the environmental policy (yit). A basic linear
representation of such a speci cation can be described as the following:

Yit = + 1Sit + 2Soi + i+t p 1Sp 1t + ¢t it it (1)

Where . is the election period xed e ect, ; is the municipality xed e ect, and "j is the
error term. In this speci cation, party P is used as the reference case and is thus omitted

from the speci cation. The coe cient of interest, , is therefore interpreted as the e ect

18 For an elaborate discussion on the environmental policy index we use in this study and how it di ers from
the one compared to Folke (2014), please refer to Section 6.1.

19 All the following notations, except for the number of parties, considers the value for a speci ¢ electoral
district ein a speci c election year t. For simplicity, we include these notations later when presenting the model.
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of increased representation of partyp at the expense of partyP. However, it is likely that
the estimates of | in the simple speci cation above su er from omitted variable bias and
reverse causality issues. This, since it is likely that party representation §pj) is correlated
with preferences for environmental policy in a municipality, which in turn determines the level
of environmental policy (yit). Additionally, it is likely that there is a part of the preferences
for environmental policy that is unobservable, which would be captured by the error term ('i;)
and thus bias the estimates of the partisan e ect on environmental policy ( p).

These unobserved voter preferences can be due to a number of factors such as di erences in
municipal history, culture, norms or the random existence of one or more committed individuals
mobilising support for environmental policy. These municipal characteristics are di cult to
measure, and thus di cult to control for. Following is an example how such a bias could
arise. Consider a municipality with an unobserved stronger culture of environmental awareness,
where the estimates are biased through the direct e ect of voting decisions on environmental
policy. Since voting signals the unobserved preferences, an increase of the votes for the Green
Party could then in uence the other parties to increase environmental policy as well to gain
voter support.

5.2 Regression Discontinuity Design

Identifying assumption

In order to overcome this identi cation problem, we employ a sharp Regression Discontinuity
(RD) design. Through using an RD method we can exploit the seat allocation thresholds as
a source of exogenous variation of party representation in legislature, through the number
of seats allocated, for very similar levels of vote shares. In appropriate terminology, gaining
or losing a seat in the legislature, the treatment status, changes discontinuously at the seat
thresholds where the position is assigned by a function of the vote shares, the running variable.
As such, the causal partisan e ects can be identi ed, which should be unrelated to other
unobserved characteristics such as voter preferences, given that all assumptions are ful lled.
The fundamental identifying assumption is that the marginal seat is randomly allocated when
a party is su ciently close to the threshold of a seat change. In general terms, this is known
as the continuity assumption requiring that the only variation is the shift in treatment
status or the random allocation assumption. The latter is more stringent and additionally
requires that the treatment is randomly determined (de la Cuesta & Imai, 2016). We test the
ful llment of these assumptions in Section 7.1.

RD approach in the partisan setting

The RD methodology in a partisan setting was pioneered by Lee et al. (2004), studying partisan
e ects in a majoritarian system. By identifying close elections, policy outcomes for a party
can be compared between legislatures in which it won the election, and legislatures in which it
was close to winning the election. In such two-party system, de ning close elections is rather
straightforward. When a party reaches above 50% of the votes, it wins the election. The vote
share of one of the two parties in legislature can be used as the running variable, denoted;.
The threshold value, denotedxg, is then de ned at 50% of the votes. That is, the running
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variable measures the distance to the threshold, and determines whether a close election occurs
in the legislature (Palguta, 2019). The treatment e ect can be estimated by using a binary
indicator variable, D;, indicating whether the party won (D; = 1) or lost (D; = 0) the election

in a legislature i (Bernard, 2017). The conditions for being assigned treatment can thus be

written as:
8
_ 2 1, if xj >Xo
i 0, ifxi Xg
The treatment e ect can thereafter be measured through estimating the di erence in policy
outcomes for observations just below the thresholdD; = 0) and for observations just above
the threshold (D; = 1).

In multiparty systems, the partisan e ect can be estimated by studying the e ect of an
additional seat held by a party in the legislature. Including more than two parties immediately
complicates the methodological approach, since the seat allocation of a party depends not only
on its own vote share, yet also on the vote shares of other parties. Moreover, there are now
multiple thresholds, which are not predetermined at a particular vote share, for winning an
additional seat, as well as multiple combinations of legislative representation. These features
are a conseqguence of the seat allocation method.

Based on the methodology developed by Lee et al. (2004), Folke (2014) designs an RD
model to estimate individual partisan e ects in PR electoral systems?® The model is described
in detail in the following subsection.

5.3 De ning RD elements for multiparty systems

In order to specify our RD model, we rst present the de nition of close elections in multiparty
systems. In doing this, we have to construct a running variable which determines the position
of the observations relative to multiple thresholds. We use the algorithm developed by Folke
(2014) and compute our running variable as the minimum vote change for experiencing a
seat change. In the following step, we set the conditions for de ning observations as being
close to the threshold. Worth noticing is that these variables are computed on the electoral
district level, e, which is the level on which seats are allocated. The relevant variables are
then aggregated on the municipal level,i, in order to match the municipal level data of the
dependent variable and the control variables. This aggregation procedure will be described in
detail in Appendix D.

20Other RD approaches of studying partisan e ects on political outcomes in the US two-party system have
been carried through by for instance Leigh (2008), Ferreira and Gyourko (2009), and Lee (2008); in multiparty
systems examples are studies by Fiva et al. (2018) in Norway, Palguta (2019) in the Czech Republic, Lopes
Da Fonseca (2015) in Portugal, Artés and Jurado (2018) in Spain, and Freier and Odendahl (2015) in Germany.
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Vote shares and seat allocation

With our chosen method, we measure the impact of an additional seat held by each party. Given
the set number of seats in the legislature, an additional seat for one party must correspond
to a seat loss of another party, hereafter referred to as the reference partf. The seat
allocation for a party is described in detail in Appendix B. In simple terms, the number of
seats allocated is determined by its own vote shares as well the vote shares for all other parties,
V p =(V1;V2; V3 vp), in an electoral district e in an election yeart, according to a function

sp = f(V p;S). There are however two important implications following the seat allocation
method worth mentioning here. First, the probability for a party to experience a seat change
increases with its vote shares and the size of the legislature. Secondly, a party can experience
a seat change without having a change in its own vote share. We present a graphical example
of how seat share can vary with vote shares in Figure 10 in Appendix A.

Running variable

Based on the above, the seat allocation for partyp changes when crossing a certain threshold
of the vote shares for all parties?1 Thus, the distance is de ned in terms of the total vote
change across all partiesV 8., and V %, represent two di erent vectors of the vote shares of
all parties, in electoral district e in election yeart. The distance between two vote vectors is
the sum across parties of the absolute vote di erences and can be written as the following:

P

d(v get; \4 éet) = jvéet Vgetj

p=1

As described in Appendix B, there are several combinations of vote changes that can cause
a seat change for partyp. Since we are interested in comparing observationslose to the
threshold of gaining or losing a seat, we use theninimum distance to a seat change as the
running variable. For a given election outcome, referred to asv/ 3, there is an associated
allocation of seats to party p, described asslget = f (V 3 Sit). The notation V 5, in this
case, symbolises the point leading to a vote change for partp. Since this point implies a vote
change, the seat allocation is di erent compared to the one atv 8,,. The running variable
the minimum distance to a seat change for partyp is thus de ned as the minimum distance,
d(V 3V B, to any point V &, at which the seat allocation for party p is di erent than at

V 3., which can be written as: f pet(V 3¢t Sit) 6 fpet(V bet; Sit)-

Bandwidth

Lastly, we have to set the condition under which a party is de ned as beingcloseto a threshold

of a seat change. In RD design terminology, this is referred to as the bandwidth. In our
context, the bandwidth is a predetermined value, denoted , of the minimum distance to a
seat change, for which the observations are de ned as being close to a threshold of vote change.
Recalling that the minimum distance to a seat change is de ned in aggregate vote shares of all
parties, the bandwidth is therefore also de ned in these terms. As such, observations close
to the threshold are observations that require less than 0.25% change of the aggregate vote

Z1The considerable variation of legislature sizes presented in Section 4 implies that there is a great number of
thresholds and combinations of vote shares of the parties leading to changes in seat allocations.
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share to experience a seat change. While we test several bandwidths, we follow Folke (2014)
in the main speci cation and set =0:25% A further elaboration on di erent bandwidths is
discussed in Section 7.3. The bandwidth is not completely straightforward to interpret, yet to
give an indication of the magnitude, = 0:25% corresponds to an average change of 42.2 votes
in absolute numbers across all election year& By comparison, our alternative bandwidths
=0:5% and =0:1% correspond to 84.5 and 1.7 number of votes changed respectively.

5.4 Empirical model

Having speci ed the two main elements in our RD design model, the running variable and the
bandwidth, we now present the empirical model. First, however, we provide some intuition in
relation to the RD approach. In technical terms, we identify control groups parties with
vote shares close to winning or losing a seat and treatment groups parties with vote shares
just winning an additional seat or just losing one of their seats. Given that the identifying
assumption holds, we are able to compare the control group and the treatment group to
estimate the causal partisan e ect on environmental policy. Since we estimate the e ect both
for when a party just won a seat and for when a party just lost a seat, we nd observations
included in the treatment group and the control group on both sides of the threshold. These
speci cities of the model are described in detail below.

Indicator variables

Our model includes two indicator variables: a treatment variable and a control variable. The
treatment variable, denoted astpet, indicates whether a party is close to a seat threshold and
whether a party is above or below the threshold?® If a party is close and below the threshold,
it takes the value %; if a party is close and above the threshold, it takes the value%. If a
party is not close to the threshold it takes the value 0. With the threshold denoted xq; and
the running variable denoted Xpet, We can write the conditions as:

8
% ; if Xpet < and Xpet  Xot
3

O NIk NP

The control variable, denoted ascyet, indicates whether a party is close to a threshold. Note
that this variable is not to be confounded with the control group described above. Rather, this
variable controls for the fact that neither the size of the treatment e ect nor being close to a
threshold is random. This, since the probability of being close to a seat change increases with
the size of the legislature more available seats increase the number of seat thresholds and
the vote share of the party a seat change is more likely when vote shares are high. The latter
is a consequence of how the seat allocation function is de ned. For a visual representation of
this please refer to Figure 10 in Appendix A. The control variable is de ned as the absolute

22Based on the average of absolute number of votes in electoral districts across all election years studied,
which is equal to 16,897.58.

B Using 1 instead of % would underestimate the treatment e ect on the seat share by a factor of 2 (Folke,
2009).
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value of the treatment value and takes the value% if the party is close to the threshold and
above or below the threshold. Similar to the treatment variable, we can write the conditions
for the control variable as the following:

8
21

_ ;I Xpet <
Cpet =

2
20 otherwise

Control function approach

As for the choice of the RD approach, we use the parametricontrol function approach to
estimate the treatment e ect, which is in line with other RD speci cations estimating partisan

e ects (see e.g. Bernard, 2017; Folke, 2014; Lee et al., 2004; Palguta, 2019; Pettersson-Lidbom,
2008). As highlighted by Bernard (2017), the vote shares of parties that constitute the
assignment variable is a rather discrete measurement, for which a parametric approach is more
appropriate (Lee & Lemieux, 2010). The control function approach means that we use all
observations to regress the outcome variableyet, on a polynomial in the assignment variable,
Vpet, and the indicator variables, tpet and cpet. Given that the control function is correctly
speci ed, the results of the speci cation present unbiased estimates (Lee & Lemieux, 2010). This
can be explained by the fact that the assignment variable is the only systematic determinant
of the indicator variables, and hence the control function captures any correlation between the
indicator variable and the error term (Pettersson-Lidbom, 2008). An alternative approach
would be to compare average outcomes close to the threshold. This method, however, requires
that there is a large amount of observations around the threshold, and is less straightforward
in this case where we have treated observations on both sides of the threshold. De ning the
k-th order of the polynomial, the control function g(V pet) can be written as:

X P ke K Vier K
oV per) = e @
p=1 k=1 et
Where the parties included in the function are only the ones with at least one seat in the
electoral district, spet 1. Following Folke (2014), we use a fourth-order polynomial in our
main speci cation, yet test for other degrees as well.

Other elements

Further, we follow Folke (2014) and include election year xed e ects, (, and municipality
xed e ects, ;.24 It should be noted that the control variables and control function are not
required for the actual identi cation, yet they improve the precision of the estimates (Folke,
2014). The same reasoning applies to the xed e ects (Lee & Lemieux, 2010). Lastly, robust
standard errors are clustered on the municipality level to account for the fact that the error
terms for a municipality, "i;, are likely auto-correlated (Bertrand et al., 2004).

%4This is also employed by Pettersson-Lidbom (2008), Bernard (2017), Leigh (2008) and Fiva et al. (2018)
amongst others.
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Model speci cation
We now specify the model. For simplicity, the below speci cation is presented on the municipal
level i, aggregated across electoral districtee. The aggregation procedure is described in
Appendix D. The speci cation is composed of the treatment variable (pit ), the control variable
(cpit), the vote share control function (g(V pit)), the election year xed e ects ( ) and the
municipality xed e ects (). Given that municipal legislature sizes di er and that we are
interested in the relative e ect that a party can have, we divide the treatment and control
variables by the total amount of seats in the legislature. This computation implies that we
measure the e ect a party can have based on the seat shares held, rather than on the absolute
number of seats held. The empirical model is speci ed as the following:

Lt ..y it . Cuit Lo, 1CP L;it

1— +

+ g(Vpi) + + ;+ "¢ (3
1Sit P 1 Si Si P Si g( Plt) t i it ()

This speci cation compares the environmental policy outcomes for when parties are just above
or just below the threshold to obtain more seats. The coe cient before the treatment variable,
p, IS the coe cient of interest and estimates the average e ect on environmental policy that a
party has as its seat share increases or decreases. As can be seen in the speci cation, one party,
Party P, is always omitted in the regression. This party represents the reference party for
which the coe cients of the other parties can be compared to. For instance, 1 estimates the
e ect on environmental policy outcomes that Party 1 has, when its representation increases at
the expense of PartyP. Furthermore, by estimating the e ect of all parties simultaneously, the
model takes into consideration to or from which party a particular party wins or loses a seat.
This is important because if, for instance, a left-wing party wins a seat from another left-wing
party the e ect possibly di ers from if a left-wing party wins a seat from a right-wing party.

Alternative speci cation
Following Folke (2014), we also estimate a 2SLS speci cation which can be compared with the
main RD design speci cation. Given that there is a strong e ect of the treatment variable on
the seat share for each party, de ned as the rst stage, we can use a 2SLS speci cation. The
equation for the rst stage is de ned as the following:

1% 1 X

Sit = * 1ot t i+ Pg P st * e (4)

it =1 it =1
Where | is the coe cients of interest and e; is the error term. The strength of the rst
stage is tested in Section 7.1. In the second stage, the seat shares instrumented through
the treatment variable are used to estimate the e ect of each party on environmental policy
outcomes. The equation for the second stage, 2SLS, is de ned as the following:

0 0
Cyj Cp it
Vi = * 181t it p 1S nit t o1an it p o -

Sit Sit

+9(Veit)+ t+ i+ "it (5)
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5.5 Internal validity

As for the two core concepts of validity, internal and external validity, there is a clear trade-o
with the RD design: high internal validity at the expense of possibly lower external validity
(Imbens & Lemieux, 2008). As discussed above in this section, the seat allocation threshold
provides a source of exogenous variation of an additional seat across observations that are shown
to be very similar in all other aspects. This identifying assumption is further strengthened
by the fact that the vote share thresholds for seat allocation are not predetermined based
on the design of PR systems and consequently this methodological approach. Hence, our
chosen method can be considered as strong in terms of internal validity. The main limitation
with the internal validity is the fact that there were modi cations introduced to the seat
allocation method for legislatures in Swedish municipalities in 2018. First, this might have
had consequences on the partisan e ect found. This, in particular since the change implied
di erences in proportionality which is, in a sense, what we are evaluating the e ect for.
However, given the combined availability of election data and environmental policy data, we
could not exclude 2018 for the same bandwidth without a signi cant loss of power in terms
of number of observations. Although we could simulate the new seat allocation method for
historical vote shares, we do not have environmental policy data to compare it with. In a
few years time, however, when there are enough data points, it would be interesting to study
the e ect of the seat allocation change on partisan e ects in PR systems® However, given
that the changes introduced are small and that the representational e ects move in opposite
directions for small parties?® we do not have reason to believe that there is a strong bias
in one direction. Further details on the inferred changes in the seat allocation method and
their implications following are presented in Section 6.2. Secondly, the fact that we do not
correct our running variable for the adjustments seats allocated in the 2018 poses another
limitation for our internal validity. Although it concerns a very limited amount of observations,
we carefully study that this does not disturb the validity of our treatment variable in Section
7.1 as well as run our main regression excluding these municipalities in Section 7.3.

B For instance, Baskaran and Lopes Da Fonseca (2016) examine the abolishing of the vote share threshold
for a party to receive a seat in the legislature in German municipalities. The results show that the increased
representation of small parties had a notable e ect on political outcomes.

% The representational e ects for small parties with regards to the change in the seat allocation method are
two-fold. On the one hand, the threshold for small parties to receive a seat in the legislature is higher. On the
other hand, once in the legislature, their opportunities to receive additional representation are improved.

30



6 Data

In this section we present the data used in this study. The section is divided into three parts,
with each part describing one type of variable: dependent variable, independent variable and
control variables.

6.1 Dependent variable
6.1.1 Description of variable

The dependent variable in our study is the environmental policy outcome in a municipal
government. To recall, the environmental policy outcome is de ned as the environmental
policy that is set by the government. In order to measure this, we use data from the Swedish
environmental journal Aktuell Hallbarhet. The data consist of an index of the environmental
policy in each Swedish municipality and each year during the period 2012 2019 (O erman,
2018). The index is a broad evaluation of the environmental policy set in the municipalities and
consists of two parts: key indicators from external actors such as governmental authorities and
environmental organisations and a survey conducted byAktuell Hallbarhet. To our knowledge,
this is the only broader evaluation of environmental policy in the Swedish municipalities for
the relevant time frame. Previous research has employed a similar evaluation posted in the no
longer active environmental journal Miljo-Eko (see e.g. Dahlberg & Johansson, 2002; Folke,
2014; Forslund et al., 2008). In the evaluation of the two parts, municipalities receive points
depending on to which extent a set of requirements are ful lled, related to their environmental
policy. These points are subsequently weighted and combined into a total score for each
municipality. It is worth noting that the indicators, survey questions, weighting of points and
total points di er somewhat across years. In the journal, the results are presented as rankings,
with the municipality receiving the highest score placed as number 1 and the municipality
receiving the lowest score placed as number 290. We have however chosen to use the total
points from the combined evaluation used to compute the ranking, in order to take into
account the distribution of environmental policy levels. Since the maximum total points di er
somewhat across the years, we use the share of the maximum point for each municipality per
year. This share is then averaged out over the years following the election year in order to
match the electoral data, presented in this section below. This procedure is presented in detail
in Appendix C.

As mentioned, the content from the external sources and the survey covers a great number
of areas. Following is a description of the main content of the two parts. As for the external
sources, the most frequently used indicators refer to: organic share of food procured, share of
organisations holding an environmental certi cation, perceived level of municipal environmental
policy by companies, indicators for environmental sustainability of the built environment,
initiatives to achieve good water quality, number of nature reserves, as well as perceived level
of environmental policy by the citizens on topics such as bike lanes and heating. Consequently,
the indicators covers a wide range of perspectives from di erent actors both companies and
citizens. As for the survey, it consists of mainly of yes-or-no questions answered by a public
servant in the municipality. Recurring questions relate to: climate and environmental targets
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in general, environmental targets for the built environment, procurement, transport, food,
capital management, energy as well as recycling and nature conservation. An example of a
question of climate and environmental targets in general is: "is there a policy in place to reduce
green house gas (GHG) emissions within the own geographical area that at least corresponds
to the suggestions by the national government?". An example of the alternations of the survey
guestions is that this question has been alternated across the years to adjust to di erences in
the national suggestions. For instance, the question in 2016 and onward included an addition
of "by the national government to achieve net zero emissions at 2045".

6.1.2 Descriptive statistics

The descriptive statistics for our dependent variable is presented in Table 4 and show that the
average score on total points is 39%. There is signi cant variation between the best and worst
performing municipalities, seeing that the total score ranges between 1 90% and that the 75th
percentile is at 51%. On average, the survey points are somewhat higher than the total points,
and the external points are below the average total points. This implies that survey points are
relatively more important. However, there is greater variation in the survey points, showing a
higher standard deviation. This is probably driven by the fact that not all municipalities have
answered the survey. The limitations introduced by the non-perfect response rate is discussed
in Section 6.4. With this being said, the average response rate can still be considered to be
high, at 88%.

Table 4 further shows that there are no considerable di erences between the mean and
the distribution of the election year averages computed. Thus, our computed averages can be
considered representable of the underlying data.

Table 4: Environmental policy index

Obs. Mean Stddev. p25 p50 p75 Min Max

Per year average

Total points 2320 0.39 0.18 026 039 051 001 0.90
Survey points 2320 042 0.24 0.27 045 0.60 -0.00 1.00
Response rate 2320 0.88 0.17 0.88 100 1.00 0.25 1.00
External points 2320 0.34 0.16 022 034 046 000 0.86
Election year average

Total points 870 0.39 0.17 026 038 050 0.01 0.9
Survey points 870 0.44 0.21 031 045 058 0.00 0.94
External points 870 0.34 0.15 0.23 033 044 002 0.85

Notes : The points are presented in percentages of the total maximal points achievable. In the
survey of year 2013 negative points were given on certain questions.
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