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1 Introduction

Parties and their elites control candidate selection and play an important role in shaping

the ideological composition of legislatures and policy outcomes. In various instances

(e.g., in Europe and in most parliamentary systems), parties have almost absolute power

to determine who appears in their lists of candidates. Yet, our understanding of the

determinants of candidate selection in non-majoritarian systems is still quite limited (see

for example the conclusion in Dal Bò and Finan 2018 and the references therein). In this

paper, we focus on the electoral rule disproportionality as a determinant of candidate

selection and study empirically how it influences parties’ incentives to nominate a more

or less cohesive list of candidates.

We refer to the electoral rule disproportionality as the expected advantage imposed by

the electoral rule in favor of the election winner (Taagepera 1986). In proportional rules,

a party’s seat share in the elected body (e.g., council or parliament) is in expectation

(almost) identical to its vote share. On the contrary, disproportional electoral rules can

provide advantages to the election winner via various specific characteristics (e.g., the

electoral formula, the presence of thresholds for representation or the size of the elected

body (Lijphart 1995; Herron et al. 2018)). How does the magnitude of this advantage

affect parties’ choices when nominating their lists? In turn, a party’s ideological cohesion

describes the ideological heterogeneity of its list of candidates. We think of parties as a

collection of candidates “tethered by a rubber band to the ideology espoused by the parties

whose label they run on” (Grofman 2008) and empirically determine how elastic this

rubber band under different levels of the electoral rule disproportionality.

We inform our empirical approach by relying on a well-grounded conceptual framework

and propose the following mechanism: On the one hand, parties have incentives to obtain

high vote shares so that they can influence the implemented policy in their preferred

direction. This can be achieved by becoming more pluralistic (‘catch-all’ party), since if

parties include a more ideologically diverse set of candidates in their lists, it is likely to

attract a more ideologically diverse set of voters (Kirchheimer 1966). On the other hand,

electing candidates that adhere to a variety of ideologies can be harmful for the party

since they may promote policies far from the party’s ideology. Under this tradeoff, what

is the optimal degree of a party’s ideological heterogeneity? Given that disproportional

electoral rules are expected to favor the winner of the election, they strengthen parties’

incentives to become electoral appealing and hence propose a rather heterogeneous list

of candidates. On the contrary, electoral rules that are relatively proportional provide

weaker incentives for an increased vote share, and hence result to ideologically cohesive

parties.
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Our empirical analysis focuses on Finnish municipal elections. This setting provides

the possibility of proposing a meaningful identification strategy and work with a novel

dataset recording individual candidates’ policy positions. Causal evidence is obtained

by focusing on quasi-experimental empirical evidence due to municipalities’ council size

being determined solely as a step-function of their population. That is, we use changes

in the council size as a proxy for changes in the rule’s disproportionality, allowing for a

regression discontinuity design (RDD). Data on parties’ ideological cohesion is obtained

by leveraging on a unique dataset recording the individual candidates’ policy positions

in 2008 and 2012. These data come from the voting aid application of the Finnish public

broadcasting company, YLE. The involved questionnaire allows us to construct indices

that either use all of the questions, or only those focusing on redistribution preferences.

These data are further linked to electoral data and other candidate-level information.

We start our empirical analysis by showing that council size is a good proxy for changes

in the rule’s disproportionality (Section 3.4). That is, our first set of results validates our

identification strategy, and shows that in our data, parties achieving high votes shares are

favored more in small councils than in large councils. This implies that the electoral rule

disproportionality is decreasing in the council size. The magnitude of effect of crossing

the threshold is roughly 21% - 26% relative to the mean value of the outcome, or 40%

- 67% of the outcome standard deviation, depending on the measure. While this result

is not surprising from a theoretical perspective, and not the main aim of our study, this

paper is, to the best of our knowledge, the first to provide causal evidence on the effect

of council size on the electoral rule disproportionality. Indeed, the literature treats this

relationship as a folk theorem, and the only existing arguments are either theoretical,

and/or merely based on correlations (Benoit 2000; Herron et al. 2018).

Our main results in Section 3.5 show that, in the elections for smaller councils, compet-

ing lists tend to be less cohesive than in the elections for larger councils. The magnitude

of the effect of crossing the threshold translates into a decrease in our two cohesion indices

by 7% relative to the mean value of these outcomes, or 20% or 30% of the outcome stan-

dard deviation. As our RDD identifies only the total effect of the council size on cohesion,

we use our rich data to perform extensive covariate balance tests and argue that dispro-

portionality is the most likely mechanism for the reported total effects. Even though one

could possibly expect that a change in the council size impacting the disproportionality

could also affect other political variables, our empirical results show this is not the case.

That is, our empirical setting permits us to focus on the effect of the disproportionality on

intraparty cohesion without worrying for potential confounding effects such as a change

in the number of parties or candidates (Rae 1967; Taagepera and Shugart 1989; Cox

1990). Furthermore, no other policy changes take place at the thresholds that determine
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council sizes. Admittedly, we cannot be perfectly sure that there exist no other (unob-

served) channel through which the council size could influence cohesion. Nevertheless,

our empirical results are in line with our conceptual framework and our balance tests do

not reveal other possible determinants of cohesion. We also show that there is no sorting

across the thresholds, which is natural as the municipal population is not self-reported.

Last but not least, the results are robust to further battery of robustness and validity

checks. Here of a particular interest is our novel use of placebo cutoff tests to assess the

appropriate level of clustering in the optimal bandwidth selection.

1.1 Contribution

Our estimates on the effect of the electoral rule disproportionality (via the council size)

on parties’ cohesion constitute a novel finding. More generally, evidence on the causal

effects of electoral rules on any outcome is fairly scarce (Shugart 2013). Traditionally, as

in most countries the constitution prescribes a single electoral system, researchers have

relied on cross-country or panel variation in electoral rules, leaving more room to suspect

confounding. In contrast, we leverage on plausibly as-good-as-random variation within

a country by proposing the change of the council size as a proxy of the electoral rule

disproportionality. Only recently, scholars of politics have increasingly started to exploit

similar subnational variation to identify the effects of various dimensions of electoral

systems (see e.g., Eggers 2015; Sanz 2017).

As Shugart (2013) and Buisseret and Prato (2017) argue, we still have a limited overall

understanding of the mechanisms linking electoral rules and the behavior of political ac-

tors. We contribute to this literature by proposing a potential mechanism through which

electoral rules could influence parties’ candidate selection on ideology. Our theoretical

framework builds on recent literature; modeling proportional representation as a system

of power sharing, as compared to majoritarian winner-take-all elections (Herrera et al.

2014, 2016, 2019; Matakos et al. 2016) and extends knowledge on parties’ cohesion across

electoral rules (Carey 2007; Buisseret and Prato 2022).

Closest to our setup, Matakos et al. (2016) propose an electoral competition model

where two parties optimally choose their platforms on a unidimensional policy space

(i.e., each party selects a unique point on the unit interval) under different levels of

the electoral rule disproportionality. Their main result suggests that polarization (i.e.,

the distance between the parties’ platforms) decreases as the electoral disproportionality

increases, since parties have incentives to increase their vote share by converging towards

the median. In our setup instead, parties propose an interval of policies (i.e., a list) that

takes into account parties’ preferences over the overall composition of the elected body.
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In this setting, we introduce a personal vote dimension and characterize the optimal

length of parties’ lists as the electoral rule disproportionality varies.1 While Matakos

et al. (2016) provide cross-country evidence on the correlation between the electoral

rule disproportionality and between-party polarization, we focus on a within country

setting and obtain causal evidence on the effects of the electoral rule disproportionality

on intraparty cohesion.

Overall, our work contributes towards a better understanding of politicians’ charac-

teristics in representative democracies.2 While the elected officials’ characteristics and

policy positions are known to matter for policy outcomes in several environments (see

e.g., Chattopadhyay and Duflo 2004; Lee et al. 2004; Jones and Olken 2005; Washing-

ton 2008; Besley et al. 2011) —including the context of our empirical exercise and via

an intraparty channel (Hyytinen et al. 2018a; Meriläinen 2020), different rules seem to

elect politicians with dissimilar traits (Best et al. 2000). Variation in electoral rules has

been offered as one potential explanation (Carey and Shugart 1995; Galasso and Nan-

nicini 2011; Gagliarducci and Nannicini 2013; Beath et al. 2016; Galasso and Nannicini

2017) for differences in political selection, with the present paper being, to the best of

our knowledge, the first to provide causal evidence on electoral rules influencing political

selection on ideology. This result, hence, complements a long literature highlighting the

electoral rule as a key institutional determinant of the economy and the political system

in representative democracies.3

The paper is structured as follows: In Section 2 we propose a conceptual framework

to guide our empirical analysis. In Section 3 we present our estimation strategy and the

evidence. In Section 4, we conclude. All supporting material, further discussion of our

data and empirical results (e.g., robustness), as well as a formal analysis of our conceptual

framework, are in the Appendix.

1Our results would not be qualitatively distinct from those of Matakos et al. (2016) if we entirely
removed the personal vote element and assumed that voters only cared about the lists’ mean ideologies.
However, in the Appendix we provide an extension of our main setting guaranteeing robustness of our
results when voters also care about the lists’ mean ideology.

2The focus of our paper is on intraparty heterogeneity at the candidate level. Nevertheless, our
main result transcends from the stage of candidate selection (and list composition) to the ideological
composition of the elected council (see Table A5).

3The literature on electoral rules is vast. For some representative examples among many others,
we refer the reader to studies on the effect of electoral rules on polarization (Cox 1990), turnout (Blais
and Carty 1990; Herrera et al. 2014), campaign spending (Iaryczower and Mattozzi 2013), corruption,
redistribution, public spending and the provision of public goods (Lizzeri and Persico 2001; Milesi-Ferretti
et al. 2002; Persson et al. 2003, 2007). For more references see therein as well as Persson and Tabellini
(2002, 2005); Lijphart (1995, 1999); Taagepera and Shugart (1989); Grofman (2008).
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2 A conceptual framework

We discuss a channel through which electoral rule disproportionality could affect parties’

intraparty cohesion. Our argument is based on standard assumptions of the electoral

competition literature and, while presented informally here, it is derived in full mathe-

matical detail in the Appendix in Section A1.

The electoral rule and disproportionality: Electoral rules define the allocation

of a number of seats available in an elected body (e.g., a council or parliament) to parties

competing in an election. That is, electoral rules are defining a mapping from votes

shares to seats shares. Generating a fully proportional mapping where seat shares and

votes shares coincide is practically impossible due to distortions emerging when dividing

a discrete number of seats. However, specific features of the electoral rule generate diverse

distortions. Even in the class of proportional representation rules, the exact allocation

method decisively affects the seat allocation. For instance, while the D’Hondt method,

“tends to increase the advantage for the electoral lists which gain most votes to the

detriment of those with fewer votes” (Kotanidis 2019, p. 1), other methods generate

less disproportional results (e.g., Hare-Niemeyer and Sainte-Laguë methods, see Schuster

et al. 2003). Additionally, further explicit distortions in favor of the election winner,

aimed at strong governments, can be introduced through the presence of a minimum

vote threshold to obtain representation, a bonus to the winner of the election, or others.

A large literature focuses on such specific characteristics of electoral rules (Herron et al.

2018).

In our theoretical framework, we abstract from the exact source creating distortions

in the vote to seat share mapping, and follow conventional terminology by referring to

the electoral rule disproportionality as the expected distortions generated by the rule in

favor of the election winner. To fix ideas and provide meaningful comparative statics,

our conceptual framework below presents the simplest case of a linear electoral rule

(Taagepera 1986). This rule serves as a continuous approximation of the D’Hondt rule

present in our empirical setting (Flis et al. 2020), and links with our empirical measures

of disproportionality. However, in the Appendix, we obtain theoretical results for a larger

family of electoral rules and solve the model numerically using the D’Hondt rule.

To formalize the electoral rule and its degree of disproportionality, consider a two-

party election where party j obtains vote share vj ≥ 0 and party −j obtains vote share

v−j = 1− vj ≥ 0. The electoral rule in our model is mapping each party’s vote share vj

into a seat share sj(vj) ≥ 0 with sj + s−j = 1. The Linear rule is formally defined as
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follows:

sj(vj) =


0 if vj ≤ n−1

2n

1−n
2

+ nvj if n−1
2n

< vj ≤ 1+n
2n

1 if vj >
1+n
2n

with n ≥ 1 (see Figure 1).

We define the electoral rule disproportionality as the expected distortions generated

by the rule in favor of the election winner, formally defined as follows:

D =

∫ 1

0.5

(s(vj)− vj)dvj

For the linear rule where s(vj) ≥ vj, we have that D = 0.125 − (0.125/n). This makes

evident that the electoral rule disproportionality is increasing in parameter n. This is

illustrated in Figure 1. When n = 1, parties’ seat shares accurately represent parties’

vote shares and the disproportionality is equal to zero. The extreme case of maximal

disproportionality occurs in a winner-take-all election where n → ∞.
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(a) n = 1
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(b) n = 3
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(c) n → ∞

Figure 1: Seat share allocation given parties’ vote shares according to the Linear rule
where the electoral rule disproportionality D (in gray) is increasing in n.

The election, parties, and voters: Consider an election in a unidimensional policy

space where two parties (j = L,R) strategically choose the ideological heterogeneity of a

continuum of candidates (list) competing in the election under the party’s label. That is,

candidates’ ideologies are just numbers on the real line, and a list of candidates is given

by a closed interval containing the party’s ideal policy. For example, in Figure 2, the two

parties propose lists [0.2, 0.4] and [0.8, 0.9] respectively.4

4In our benchmark model parties propose non-overlapping intervals. One could relax this assumption
without affecting the direction of our results. Consider party L proposing interval [xL, xL] and party R
proposing [xR, xR] with xL > xR. Now all the voters in [xR, xL] are indifferent between the two parties
and, hence, randomize their vote. As xL increases, then the vote share of party L still increases but
at a slower pace than in our model. Thus, the incentives to extend the list and to gain votes as the
disproportionality increases are still present.
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(a) Using the Linear rule and n = 1, we have that sL = 0.6 and sR = 0.4.

(b) Using the Linear rule and n = 3, we have that sL = 0.8 and sR = 0.2.

Figure 2: An example where parties propose [xL, xL] = [0.2, 0.4] and [xR, xR] = [0.8, 0.9].
Parties’ vote shares are vL = 0.6 and vR = 0.4. The electoral rule disproportionality
determines parties’ seat shares and hence the distribution of the represented ideologies
in the elected body.

Voters’ preferred policies are uniformly distributed on the same policy space. Voters

are voting for the party that included the candidate closest to their preferred policy in

its list. In the example of Figure 2, all voters to the left of the indifferent voter (located

at 0.6) vote for party L, and all voters to the right of the indifferent voter vote for party

R, implying vote shares vL = 0.6 and vR = 0.4.

The elected body: Parties’ lists and seat shares sL and sR determine the distribution

of ideologies in the elected body. The represented ideologies coincide with those of the

nominated candidates, and each ideology has an equal weight within each party.5 Take

for example party L in Figure 2a. Given that n = 1 this party is obtaining seat share

5Here we assume that the distribution of elected ideologies are uniformly distributed in the parliament
despite the vote distribution being non uniform. Considering the continuous list as an approximation
of a discrete list of equidistant candidates, this assumption requires that once the party elects more
than two candidates, the two extreme and hence most voted candidates are definitely elected with the
remaining seats distributed among the interior candidates with equal probability. For completeness of
our argument, in Section A1 we show that our argument holds for other distributions.
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sL = 0.6, and each of the ideologies in [0.2, 0.4] is represented in the elected body with

an equal weight (i.e., 0.6/(0.4-0.2)). In contrast, in Figure 2b, since n = 3, party L is

obtaining sL = 0.8, and each of the proposed ideologies [0.2, 0.4] is represented in the

elected body with a higher weight than before (i.e., 0.8/(0.4-0.2)).

Parties’ payoffs: We assume that parties are policy motivated and their payoffs

depend on the overall distribution of ideologies in the elected body. In specific, we

consider that parties evaluate each ideology t represented in the body using a quadratic

disutility function, with their overall aim being to minimize the average disutility from

the represented ideologies. Formally, party’s j ∈ {L,R} payoff, given the elected body, is

Uj([xL, xL], [xR, xR]) =

∫ 1

0

−(xj − t)2f(t)dt

where f(t) is the density of the represented ideologies as previously discussed and illus-

trated in Figure 2, and xj denotes the party’s ideal policy.

2.1 Predictions

Parties propose a list of candidates running for a seat in the elected body (e.g., council

or parliament) aiming at maximizing their payoff. So what determines parties’ incentives

to propose a more or less cohesive list of candidates?

A party has incentives to expand its list towards moderate grounds since the indifferent

voter moves in its favor and the party attracts more votes. Any expansion towards

moderate grounds in search of a higher vote share should be counterbalanced by the

inclusion of more extreme candidates too, so that parties make sure that the elected

candidates are not too moderate compared to the party’s ideal policy. Hence, parties

benefit when increasing the ideological heterogeneity of their candidates by increasing

their vote share and hence their seat share. However, proposing a heterogeneous list of

candidates comes at a cost: the ideologies represented in the elected body may be too

different from those parties advocate and, thus, negatively affect parties’ payoffs, despite

parties’ optimally balancing their lists.

The above tradeoff and the incentives to propose a more or less cohesive list of can-

didates depend on the electoral rule disproportionality. Recall that, as the rule becomes

more disproportional, the expected advantage for the election winner is increasing. That

is, disproportional rules reward high vote shares more generously in terms of seat allo-

cation than proportional rules. Therefore, parties incentives to become less ideologically

cohesive are increasing in the electoral rule disproportionality since the expected bene-

fits of doing so overweight the associated cost. The following comparative static result
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provides our main theoretical prediction formally presented in the Appendix.

Prediction 1. Parties’ lists of candidates become less ideologically cohesive as the elec-

toral rule disproportionality D increases.

Prediction 1 provides the main testable prediction of our theoretical model. Figure

3 illustrates the above prediction plotting the ideology of the two most extreme candi-

dates in each list, highlighting how parties’ lists become less ideologically cohesive as the

electoral rule disproportionality increases.
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x∗
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Figure 3: An example of equilibrium lists considering the Linear rule for different levels
of disproportionality D and parties’ ideal policies (xL, xR) = (0.4, 0.6). The two most
extreme candidates in party j are denoted by x∗

j and x∗
j .

In the Appendix, we detail modifications that would not affect the intuition behind

the result presented (Section A1.1). However, let us clarify that this result essentially

depends on the following key premises: On the voters’ side, our model requires that a

personal vote dimension is present.6 In the case we presented, voters vote for the party

that included the candidate closest to their ideal point in its list. In the Appendix, we

extend the model permitting voters to also care about the average ideology of a given list,

and show that our results are robust to such modification. On the parties’ side instead,

6A long-standing literature on personal vote has found that many voters condition their electoral
choices on individual candidates’ characteristics, attributes and promises (proposals) in a variety of
countries and institutional contexts (for a summary see seminal contributions such as King 1991; Carey
and Shugart 1995; Cain et al. 2013). This, in turn, generates strong incentives for candidates to seek
for and cultivate their “personal” vote. Moreover, those incentives are further intensified in open-list
multi-member district PR systems (see e.g Carey and Shugart 1995), like in Finland. For example, in
the 2017 Finnish Municipal Election Survey a majority of the respondents stated that candidates were
more important than parties in determining their vote (Borg 2018).
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our model requires that, ceteris paribus, parties prefer to nominate candidates who share

the parties’ ideology, and parties have full power in nominating their party lists.7

3 Empirical evidence

We first describe the institutional details (Section 3.1), data of the empirical setup (Sec-

tion 3.2), and then detail our identification strategy (Section 3.3). The same identification

strategy is then used twice. First, we show that our setup indeed provides exogenous vari-

ation in the electoral rule disproportionality via changes in the council size (Section 3.4).

While one may argue that this effect is unsurprising since mechanical (Herron et al. 2018;

Benoit 2000), this paper is, to the best of our knowledge, the first to provide causal evi-

dence on such effect. More importantly, our results indicate that this effect is present in

our sample and hence a plausible causal mechanism for any observed effects on parties’

internal cohesion. Second, we present our main results on the effect of the council size on

parties’ ideological cohesion (Section 3.5). Finally, we rule out alternative mechanisms

that could potentially explain the effect of council size on cohesion instead of the elec-

toral rule disproportionality (Sections 3.6 and 3.7) and provide further discussion on our

methodology and robustness results (Section 3.8).

3.1 Institutional details

In our period of analysis, municipalities have a central role in the highly decentralized

Finnish system. They spend more than 5,000 euros per capita annually and employ

around 20% of the total workforce. Most of this expenditure is used to take care of statu-

tory responsibilities, including social care, healthcare, and primary education. To cover

these expenditures, Finnish municipalities are allowed to set and collect income taxes,

property taxes and out-of-pocket payments from users of municipal services. In addi-

tion, municipalities receive a share of corporate taxes and fiscal grants from the central

government. Therefore, municipalities wield a lot of power over public expenditures and

revenues.

Municipal councils are the main seat of power in the municipal decision-making sys-

tem. No official ruling coalition government is formed after the elections, and councils

decide by simple majority vote on an issue-by-issue basis. Relative to the parliamen-

tary politics in Finland, Finnish local politics do not have very strong party discipline

7Party-centered process of candidate selection is highly relevant for the Finnish context (even at the
local level). While it is possible to run as a candidate independently of parties if the aspiring candidate
can collect 10 signatures from local eligible voters in support of the candidacy, this is very rare in practice:
In 2012 municipal elections only 2.2% of candidates were independent.
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in place. Mayors are merely civil servants chosen by the council. The council also nomi-

nates a municipal board which has a preparatory role. Councilors are “leisure” politicians

who receive small meeting fees while holding regular jobs. There is no evidence of large

monetary gains from holding local office (Kotakorpi et al. 2017). Despite the small per-

sonal monetary stakes for the politicians, these are high-visibility elections that concern

positions of power over important policies. Indeed, extensive existing causal evidence

shows that individual councilors’ characteristics matter for key policies in Finnish local

governments (Hyytinen et al. 2018a; Harjunen et al. 2022; Meriläinen 2022).

The election: Our conceptual framework was constructed with close parallels to

Finnish municipal elections, where parties propose a list of candidates competing in an

open list, and voters vote for a candidate who belongs to one of the lists. The number

of candidates elected in each municipality (i.e., council size k) varies between 13 and 85

and is a deterministic step function of the municipal population.8 In each municipality of

council size k, parties propose an open list of up to 1.5×k candidates.9 Candidates appear

on the list in alphabetical order. Each voter votes for one candidate and cannot vote for

a party without specifying a candidate. Candidates’ personal votes are aggregated at the

list level to determine lists’ vote shares.10 Lists’ vote shares are mapped into lists’ seats

according to the D’Hondt allocation method. Seats are in turn allocated to the most

voted candidates within a list.

The D’Hondt method: Seats are allocated according to the D’Hondt method in

all municipalities. The D’Hondt method is the most common way of allocating seats in

proportional representation systems extensively used in western Europe (Kotanidis 2019).

Two key elements of this rule are that: a) in expectation this rule favors the winner of

the election (Gallagher 1991; Herron et al. 2018; Kotanidis 2019; Schuster et al. 2003),

and b) the advantage to the winner is decreasing in the number of seats k (Benoit 2000;

Herron et al. 2018; Fiva and Hix 2019; Schuster et al. 2003; Kotanidis 2019). Before

illustrating these characteristics further let us detail this allocation method.

The D’Hondt method operates as follows. It assigns the first seat to the most voted

party. From then on, given the votes of party j (i.e., vj) and the seats received (so far) by

party j, (i.e., sj), the method compares the corresponding values of the quotient vj/(sj+1)

8The council sizes by municipal population are: Population of less than or equal to 2,000 (council size
of 13, 15 or 17), 2,001-4,000 (21), 4,001-8,000 (27), 8,001-15,000 (35), 15,001-30,000 (43), 30,001-60,000
(51), 60,001-120,000 (59), 120,001-250,000 (67), 250,001-400,000 (75) and over 400,000 (85).

9Open lists are frequently encountered in national and subnational elections around the world using
a PR system. For instance, at least forty countries, including many western European democracies use
an open-list PR system when electing their single or lower chamber of their national parliament (Wall
2021).

10Parties can form pre-electoral coalitions and propose a joint list of candidates. The allocation of
seats takes place at the coalition list level.
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for each party j and assigns the next seat to the party with the highest quotient until all

k seats are allocated. For a two-party example with three seats to be allocated, let the

winning party obtain 60 votes and the losing party 40. The method assigns the “first”

seat to the winner (since 60>40), the “second” seat to the losing party (comparing the

quotients 40>30), and the “third” seat to the winning party (since 30>20). Following

this allocation rule, the step function in Figure 4 summarizes the seat allocation in a

two-party election when three or five seats are allocated. Figure 4 also makes evident

that for a two-party election, each seat is allocated to a party for every 1/(k + 1) vote

share obtained.11
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(a) Council size k = 3 and “Slope”=1.333
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(b) Council size k = 5 and “Slope”=1.2

Figure 4: D’Hondt allocation method (steps) in a council of size k and its continuous
approximation using the Linear rule (solid line) with slope n = (k+1)/k (for the strictly
increasing part). Dotted line is the 45 degree line (i.e., pure PR for k → ∞). Light (dark)
gray areas denote vote shares where the winner of the election is favored (harmed) by the
allocation method.

More importantly, Figure 4 illustrates for a two-party scenario: a) how the D’Hondt

rule is in expectation favoring the winner of the election, b) how the electoral rule dis-

proportionality (i.e., the expected advantage of the winner) is decreasing in the council

size (the key element for our identification), and c) how the Linear rule presented in our

conceptual framework links with our empirical analysis as a linear approximation of the

discontinuous D’Hondt method (Flis et al. 2020).

11Formally, for a two-party election, if vj ≥ 0.5, party j obtains ĵ ∈ {0, 1, ..., k} out of the k ∈ N+

seats where ĵ is the unique value such that ĵ/(k+1) ≤ vj < (ĵ +1)/(k+1). If vj < 0.5, party j obtains

ĵ out of the k seats where ĵ is the unique value such that ĵ/(k + 1) < vj ≤ (ĵ + 1)/(k + 1). Hence,

sj = ĵ/k. The distinction between the cases where vj ≥ 0.5 or vj < 0.5 is assuming that the tie-breaking
rule is favoring the winner of the election. One can permit different tie breakers as long as the symmetry
assumption is guaranteed.
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First, note that the seat allocation following the step function deviates from the 45

degree line representing a seat share equal to the vote share. While there are realizations

of vote shares that the winner is harmed by the seat allocation (dark grey areas), for

most realizations the winner is favored by the seat allocation (light gray areas). Both

panels illustrate how the total light gray area is larger than the total dark great area.

Hence, the election winner is expected to be favored by the electoral rule. This implies

that our measure of disproportionality D for the D’Hondt method, measuring deviations

of the seat share from the 45 degrees line for vj > 50%, is strictly positive.

Second, note that our measure of disproportionality D is decreasing in the council

size k. That is made evident on the graph for a council of size 3 and 7. Analytically, the

value of the electoral rule disproportionality in a two-party election under the D’Hondt

system is D = 1/(8k), which is strictly decreasing in the council size k.12

Third, to see how our conceptual framework links to the D’Hondt method, the solid

line that passes through the midpoint of each step is the Linear rule assuming its slope

is n = (k + 1)/k, now depending on the council size. As the council size k increases, the

line becomes flatter and, therefore, the rule less disproportional, with k → ∞ leading

to a pure PR rule. On more details how a linear function serves as a good continuous

approximation of the D’Hondt rule suitable for tractable (empirical) analysis see Flis

et al. (2020).

The above arguments illustrate how the disproportionality of the D’Hondt method

is affected by the council size. It also shows how our electoral rule disproportionality

modelling, through the Linear rule, serves as a continuous approximation of the D’Hondt

method in a two-party scenario. In reality, Finland has a multi-party system and, as

well known, the number of parties is an essential feature of different electoral systems

(Duverger 1954).13 From a theoretical perspective, the arguments made regarding the

D’Hondt, which are expected to favor larger parties, are also valid in a multiparty con-

text (Gallagher 1991; Herron et al. 2018; Schuster et al. 2003). As Schuster et al. (2003)

formally show, “as the number of parties grows, the deficits of the smaller parties ac-

cumulate and generate a growing surplus of seats for the larger parties”. Perhaps most

importantly, in Section 3.4 we precisely provide causal evidence showing that in Finish

multiparty municipal elections, the rule’s disproportionality is decreasing in the council

12The value D = 1/(8k) for the D’Hondt system is obtained by calculating D =
∑ k+1

2 −1
j=0 [ 12 (

k+1
2 +j

k −
k+1
2 +j

k+1 )2 − 1
2 (

k+1
2 +j+1

k+1 −
k+1
2 +j

k )2] which corresponds to the summation of the light gray areas minus the
dark gray areas presented in Figure 4.

13Currently, there are eight parties in the Finnish parliament and these same parties also dominate
municipal politics, but some local single-issue groups exist as well. For example, in the 2008 municipal
elections the three largest parties (the Social Democrats, the Centre Party and the National Coalition)
received around 65 percent of the votes with roughly similar overall shares but with large variation in
shares between municipalities.
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size.

3.2 Data sources

We combine data from several sources covering the Finnish municipal elections in 2008

and 2012. First, our key data on individual candidates’ policy positions originate from

the voting aid application (VAA) of the Finnish public broadcasting company, YLE. The

YLE voting aid application is first open only to candidates who may reply to closed-

ended questions focusing on current policy issues (see Section A4 in the Appendix for

a detailed description). During the response period, each candidate has access only to

their own replies, which can be modified during this time but not afterwards. Once the

candidates’ response period is over, the voting aid applications become publicly available.

A voter can fill in the same questionnaire online and compare their replies to those of the

candidates. The application also provides a list of candidates whose replies are closest

to those of the voter’s. The open-list makes Finland a fertile ground for the use of the

voting aid application, as voters must find an individual candidate to vote for, so mere

party-level information is not enough to guide the choice. Using the application is free

of charge for both candidates and voters.14 We have access to these data only for 2008

and 2012 elections.15

Given the importance of VAA in generating votes, candidates may have incentives for

strategic responses. However, as the matching algorithms are trade secrets, they are not

trivial to game. The strategic behavior by the candidates is further complicated by the

fact that voter responses are not available, even afterwards. In addition, the responses

of the candidates are fixed once the response period has ended so that candidates cannot

react to other candidates’ responses. Accordingly, (Ilmarinen et al. 2022) show that the

candidates responses are sincere rather than strategic by showing that candidates respond

in the same way to a confidential survey as to the VAA.

Filling in the voting aid application questionnaire is not obligatory for the candidates.

The median response rate by municipality in 2008 was 47.8% of the candidates and, on

average, the candidates who did fill in a voting aid application questionnaire received

in total 56.2% of the votes of the municipality.16 The equivalent figures for 2012 were

47.2% of the candidates and 54.3% of the votes. Generally, the candidates who respond

14Finland is one of the first countries to introduce voting aid applications. They have gained popularity
with surveys indicating that approximately 40% of the Finnish electorate used an application prior to
the 2007 parliamentary election, with 15% of the users claiming that they had no favorite candidate and
followed the application’s recommendation (see Wagner and Ruusuvirta 2012 and references therein).

15Also the 2017 elections data is available but the council size rule was no longer binding in those
elections.

16Figure A7 reports the histrograms of the share of respondents by municipality and by party.
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to the voting aid application are politically more successful, experienced, younger, more

educated and more likely to be women (Table A6). However, as we show in Table 3, both

the number of respondents and the number of all candidates (and thus, also the response

rate) is balanced across the cutoffs used in the RDD and, hence, attrition is unlikely to

pose any threat to our identification strategy. Nonetheless, we can still have the issue

that different types of candidates respond across the cutoff. However, as detailed in Table

A1, respondents’ observed characteristics are also balanced across the cutoff.

Second, we use electoral data available from the Ministry of Justice with candidate-

level information on candidates’ age, gender, party affiliation, their election outcomes

(number of votes and whether elected), and the possible incumbency status. These

electoral data are linked to the data from Statistics Finland on candidates’ education,

occupation and socioeconomic status. Moreover, we match the candidate-level data with

Statistics Finland’s data on municipal characteristics. We have also collected information

on pre-electoral coalitions of parties.

Using the electoral data, we construct our main disproportionality measures that we

detail in Section 3.4. Similarly, using the YLE data, we construct the main outcome vari-

ables on within-party cohesion that we detail in section 3.5. All variables are summarized

in Table A7.

3.3 Identification strategy and estimation

The deterministic council size rule allows for a sharp regression discontinuity design

(RDD). The idea of our empirical strategy is to compare outcomes in municipalities just

below and above the council size cut-off points.17 The identifying assumption in such an

RDD is that individuals cannot precisely manipulate the forcing variable (see e.g., Lee

and Lemieux 2010). This is true in our case because municipalities do not self-report

their population. The sufficient identification assumption is that the potential outcomes

develop smoothly over the threshold.

We are interested mainly in two outcomes. First, we show that the council size has

the expected effect on the disproportionality of the electoral rule. This implies that lever-

aging on changes of the council size determined by the municipalities’ population serves

as a good proxy to obtain causal evidence on the effect of the electoral rule dispropor-

17Regression discontinuity at population thresholds is a common approach to isolate causal effects.
See for example Ferraz and Finan (2009); Egger and Koethenbuerger (2010); Gagliarducci et al. (2011);
Fujiwara (2011); Pettersson-Lidbom (2012); Brollo et al. (2013); Gagliarducci and Nannicini (2013);
Eggers (2015); Bordignon et al. (2016) among others. For a recent literature review and possible issues
with the use of RDD at population thresholds see Eggers et al. (2018). We carefully address the concerns
they raise. Similarly to us, Sanz (2017) and Lyytikäinen and Tukiainen (2019) use population thresholds
to study political consequences of electoral systems.
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tionality on the outcome of interest. Second, as the main empirical contribution, we

analyze whether there is an increase in intraparty cohesion at the threshold (that is, a

discontinuous jump downwards in our within-party heterogeneity indices). Finally, we

discuss other possible mechanisms that could explain the cohesion result.

To achieve this, we estimate regression models of these outcomes on a set of zero-one

indicators for being above a cut-off point. We also include a flexible, but smooth, function

of the population as control variables. The population variables should pick up the impact

of all the determinants of within-party cohesion correlated with the population, apart

from the council size. Hence, we will obtain a reliable estimate of the causal effect of the

council size on party cohesion, clean of confounding factors, that might otherwise bias

our estimates.

As is standard in the literature, we use nonparametric local linear regressions as

our main specification. We apply the bias correction and robust inference procedure by

Calonico et al. (2014), which we implement using Calonico et al. (2016) rdrobust package

in STATA. Based both on the Monte Carlo evidence by Calonico et al. (2014, 2018) and

on an experimental benchmark by Hyytinen et al. (2018b), this approach performs best

among the standard implementation options (that is, versus conventional local linear

without the bias-correction and/or robust inference, and parametric polynomial speci-

fications). We use the latest MSE-optimal bandwidth procedure proposed in Calonico

et al. (2016) and apply triangular kernel.

We report the conventional local linear MSE-optimal coefficients, due to the method’s

optimal properties when it comes to point estimation. However, for statistical inference,

and due to the superior coverage properties of the latter method, we report confidence

intervals based on the bias-corrected coefficients and the associated robust inference by

Calonico et al. (2014) . This is somewhat non-standard reporting, as it implies that the

reported 95% confidence interval is not centered precisely around the reported coefficient

(but rather around the bias-corrected coefficient) but is, nonetheless, a well-motivated way

to report. We report both classical and clustered inferences. The classical (non-clustered)

inference has been standard in RDD for long as the typical optimal bandwidth selection

methods have not been optimized for clustering. Due to the recent advances by Calonico

et al. (2016), we can now also optimize the bandwidth selection while clustering. Note

that, as opposed to the normal (non-RDD) case, clustering also changes the coefficients

because the optimal bandwidths change.

One complication to our analysis is how to deal with multiple thresholds. One stan-

dard option is to calculate the forcing variable as a population distance to the nearest

threshold and simply define a single group for being above a threshold. Given the limited

amount of observations, we use this pooling option here. Cattaneo et al. (2016) show

17



that, even if the pooling results in a loss of information, it produces meaningful (par-

ticularly weighted) treatment effect estimates. We can express this pooling approach as

estimating regression functions of the form:

Yit = α + δ1zit>0 + f(zit) + 1zit>0f(zit) + eit,

where Yit is the outcome of interest, zit is the forcing variable measuring the distance

from the normalized population cutoffs for each observation i in election t, 1zit>0 is an

indicator function for being above a cutoff and δ is the coefficient of interest. If f(zit) is

approximately correctly specified within a bandwidth and there is no precise manipulation

of the forcing variable (i.e., the density is smooth at the threshold), the covariates should

evolve smoothly at the boundary and, thus, δ is be the causal estimate of interest.18

In all the analysis, we limit our sample to the municipalities with a population below

22,500, the mid-point between the fourth and fifth threshold. This focuses the analysis

around the four smallest thresholds where the data is densest. Moreover, omitting larger

cutoffs is theoretically motivated, as the relative changes in the council size are too small

to induce a substantial treatment, that is, the changes to proportionality are very small.

This also means that the treatment effect on cohesion should be very small at the large

cutoffs (see Figure A3). By including such observations we arguably add more noise than

information.19 In addition, we omit the municipalities that underwent a municipal merger

prior to the elections, as these have an impact on the council size and many other features

of political competition. Overall, our sample contains 76% of all Finnish municipalities

and 31% of the Finnish population.

Even if our pooling approach is standard in the literature, it is not entirely unprob-

lematic. The main issue is that one could possibly end up comparing, for example, a

municipality of a population of 1999 (just below) to a municipality of 8001 population

(just above). This is clearly not a valid comparison for causal inference. Therefore, a

further identifying assumption for pooling is that the share of identifying observations

on both sides of each threshold is the same (which would happen in large samples due

to local randomization). Thus, the McCrary (2008) density tests need to be reported

separately for each threshold as opposed to the entire pooled sample. Additionally, we do

not observe any jumps at any of the individual cut-offs or at the pooled one (see Figure

18In the reported results, the bandwidth is optimized after pooling the data. However, the results are
robust both to optimizing at each cutoff before pooling and to controlling for the cutoff fixed effects (not
reported).

19However, the main results remain statistically significant in the non-clustered specifications even
if we include the merged units and the larger municipalities but, as expected, the point estimates are
closer to zero (Table A4). The results are also robust to limiting the sample further to 1-3 most densely
populated cutoffs.
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A4 in the Appendix).

The standard identifying assumptions of our model imply that other possible deter-

minants of intraparty cohesion should develop smoothly with respect to the population

and, therefore, be captured by the f function. This assumption is violated if there are

other relevant factors that also depend on the same population rule. Eggers et al. (2018)

have raised this concern especially in relation to the case of analyzing population thresh-

olds since, in many countries, also municipal responsibilities, grants, and regulation as

well as politicians’ salaries depend on the very same thresholds. In such cases, there are

several simultaneous exogenous treatments and RDD is able to identify only their joint

effect. None of these concerns is present in the Finnish system. However, the council size

in itself can have different electoral effects because candidates, parties, and voters may

respond to it in various ways. To argue that the empirical mechanism is in line with our

conceptual framework, we rely mainly on the covariate balance tests of the pre-treatment

(before elections) variables (Section 3.6).

3.4 Council size and disproportionality

We first analyze how the council size influences disproportionality in our empirical setting.

Our data indeed support that large parties are favored disproportionately under the

D’Hondt rule as the council size becomes smaller (Herron et al. 2018; Lijphart 1995).

Empirical measures of disproportionality

We use two established empirical measures of disproportionality: i) the Slope index,

directly linking to the Linear rule presented in our conceptual framework, and ii) a version

of the Gallagher index. Both indexes capture the distortions in the mapping of parties’

vote shares to parties’ seat shares.20 We calculate these indexes using the 2008 and 2012

election data in all municipalities with a population below 22,500. In total, we have 505

observations at the municipality-year level for which we compute the disproportionality

measures as our main dependent variable. Hence, the unit of observation is a municipality

in a given year.

The Slope index first proposed by Cox and Shugart (1991) is constructed as follows:

For each municipality-year observation, we regress the difference sj − vj on vj. Then,

we define the slope of the line obtained from this regression as the Slope index. The

20If parties have formed a pre-election coalition (roughly 15% of the lists in our sample) and, thus,
run as a single joint list in the election, we define the list as a single party when calculating the dispro-
portionality measures. This is to reflect the actual vote share to seat share mapping and, thus, the only
sensible choice for the disproportionality analysis. When analyzing party cohesion, the RDD analysis
on party cohesion could as well be conducted at the party level. While for consistency we report in the
paper our cohesion analysis only at the coalition level, the results are similar at the party level.
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advantage of the slope index is that it captures the size of the distortions generated by

the rule, alongside whether the rule favors large or small parties. The Slope index is also

linked to the way we have modeled the electoral rule disproportionality in our conceptual

framework using the Linear rule.

Figure 5 illustrates how the slope of the regression line captures not only the size of the

distortions but also the direction. On the left, we depict one municipality-year observation

for which the distortions are small and the slope of the regression is relatively flat (0.011).

In a pure PR rule, the slope would be zero. On the right, we depict another observation

for which the slope is positive and relatively large (0.27), pointing to an electoral rule

favoring larger parties. That is, the slope of the line used as our Slope index indicates

whether systems favor large parties (positive slope), small parties (negative slope) or do

not impose any distortions (flat line).

Figure 5: The Slope index as the slope of the regression of sj − vj on vj. The slope index
takes the value of 0.0113 on the left (the Ilmajoki municipality in year 2012 with 5 com-
peting lists and a council size of 35) and of 0.2712 on the right (the Utsjoki municipality
in year 2008 with 6 competing lists and a council size of 21).

We employ the Modified Gallagher index as a second index to guarantee robustness

of our results to alternative measures of disproportionality given that the early debate on

the “best” way to measure the electoral rule disproportionality is still open (e.g., Lijphart

1995). The Modified Gallagher index in municipality i in year t is defined as:

MGit = (1/2×
p∑

j=1

(
sj∑p

j=1(s
2
j)

1/2
− vj∑p

j=1(v
2
j )

1/2
)2)1/2
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where j = 1, ..., p denotes the p different parties running in municipality i in year t. The

difference in the summation term represents the distortions created by the electoral rule

when a party j, that obtains vote share vj, is allocated a seat share sj. The value of the

index is increasing in the level of distortions. In a pure PR system with no distortions,

the index takes value zero since this difference is zero for all parties. Notice that, while

the Modified Gallagher index (as most indices proposed in the literature) does well in

representing the level of distortions in the vote-to-seat-share mapping, it remains silent

on the direction of these distortions.21

Disproportionality results

First, we analyze whether our key disproportionality measures jump at the population

cutoffs that are determined by the council size. We begin this RDD analysis with a

graphical visualization of the jumps at the pooled cutoff. In Figure 6, we report the

results for the two different indices of disproportionality. The results are very similar for

both indices and both of them jump down at the cutoff.

(a) Slope index. (b) Modified Gallagher index.

Figure 6: Pooled RDD. We use rdplot package in STATA. We report bins that mimic
variance by using evenly-spaced method with spacings estimators. We use 4th order
polynomial for the fit.

In Table 1, we report the nonparametric RDD results on the effect of the council

size on disproportionality. As for the main results, we report the conventional local

linear MSE-optimal coefficients. For statistical inference, and because of its superior

coverage properties, we report confidence intervals based on the bias-corrected coefficient

21The Modified Gallagher index is building upon the simpler Gallagher index (Gallagher 1991), pos-
sibly the most standard disproportionality measure defined as: Git = (1/2×

∑p
j=1(sj −vj)

2)1/2. Koppel
and Diskin (2009) formalized the concerns by Taagepera and Grofman (2003) on the Galagher index
showing that the modified version of the Gallagher index satisfies relevant properties that the Gallagher
does not (e.g., Dalton’s principles of transfers, scale invariance, orthogonality).

21



and the associated robust inference by Calonico et al. (2014). We also report both the

non-clustered results and those clustered at the municipality level. In line with the

properties of the D’Hondt rule, the negative coefficients imply that elections become

less disproportional as the council size increases. All the coefficients have an expected

negative sign. They are statistically significant at the 5% level for the Modified Gallagher

index and (barely) insignificant for the Slope index. The magnitude of effect of crossing

the threshold translates into a decrease in the Slope index (Modified Callagher index)

by roughly 21% (26%) relative to the mean value of the outcome, or 40% (67%) of the

outcome standard deviation.

Table 1: Proportionality and council size, nonparametric RDD

Slope index

Conventional local linear RD coefficient -0.023 -0.023
95% Confidence interval with bias-correction

[-0.063 ; 0.007] [-0.062 ; 0.007]
and robust inference
N within main bandwidth 267 268
MSE-optimal bandwidths (main/bias) 808/1384 811/1409
Clustered bandwidths and s.e.’s No Yes
Outcome mean (std.dev.) 0.108 (0.057)

Modified Gallagher index

Conventional local linear RD coefficient -0.012 -0.012
95% Confidence interval with bias-correction

[-0.022 ; -0.003] [-0.023 ; -0.002]
and robust inference
N within main bandwidth 240 240
MSE-optimal bandwidths (main/bias) 714/1096 724/1090
Clustered bandwidths and s.e.’s No Yes
Outcome mean (std.dev.) 0.047 (0.018)

Notes: Unit of observation is municipality-year. Results are generated using rdrobust package in
STATA (Calonico et al. 2016). We use local linear regression to construct the point estimator. We
use local quadratic regression to construct the bias correction. We use triangular kernel.

3.5 Main results: Council size and intraparty heterogeneity

Our main outcome variables are two measures of candidate heterogeneity, based on the

candidates’ responses to the voting aid applications. The first one is constructed using all

the available responses (All questions index). The second one focuses only on a subset of

the questions focusing on taxation and redistribution (Redistribution index) (see Section

A4 in the Appendix for the subset). The benefit of the comprehensive index is that

it avoids selecting on questions. However, its drawback is that perhaps some of the
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questions are less relevant for the voters and the interpretation of this index is more

complex. Therefore, we also focus on the redistribution index that is policy relevant

and matches a classic left-right dimension in political economy. For both indices, we

compute for each candidate the distance between their response, and their local party

mean response, for each question, and take a square of that. To obtain the index, we sum

these squared distances over all the questions included in the index and take a root of

the sums of those squares. Finally, we divide this sum by the number of questions each

year to reduce residual variance due to the fact that the number of questions differs by

year.22 That is, we use simple Euclidean distances (scaled by the number of questions) as

a measure of ideological heterogeneity.23 Our scaling makes not only the mean, but also

the entire distribution, more comparable across the years, which is useful in the RDD

analysis for computing optimal bandwidth and avoiding the need to control for a year

fixed effect. If the distance is zero for a candidate, their ideology coincides with the local

party mean. The larger the distance is, the more this candidate deviates from the local

mean.

For the analysis, we include only the parties with more than 5 candidates responding

to the YLE voting aid application at the municipality-party-election level.24 This leaves

us with 14,999 candidate-election year, 1,184 party-election year and 475 municipality-

election year observations.25

We begin the main RDD analysis by graphical visualization of the jumps at the cutoff.

In Figure 7, we report the results for the two indices of the policy positions using a pooled

RDD and observations aggregated to municipality-year level. In both cases the cohesion

measures jump down at the threshold.

We present the nonparametric regression results in Table 2. Overall, the evidence is

in line with our conceptual framework: Party cohesion increases (that is, our dependent

variable decreases) as the council size increases. The estimate is always negative and

statistically significant. We report the analysis at the individual candidate level in Panel

A of Table 2. Especially in this specification, clustering (optimal bandwidth selection

and inference) at the municipality level is the most reliable approach as our treatment

22We also implement a correction by multiplying the distance with n/(n-1), where n is the number of
respondents. A correction similar to one used in computing sample variance.

23There are obviously many other ways one could calculate similar indices. We have the luxury of using
this simple and transparent metric as our interest is only in the static relative position of a candidate
in relation to their party. Moreover, we cannot use, for example, Mahalanobis or similar standardized
distance measures at the within-party level because, by construct, they would force all the lists to be
about equally cohesive.

24The probability that parties have more than 5 respondents does not change at the cutoff. The RDD
effect (MSE optimal point estimate) on an indicator for “party has at least 5 candidates” is 0.02. This is
small in magnitude and not statistically significant (robust and bias-corrected 95% CI is [-0.096 ; 0.138]).

25Note that, because we impose this minimum of five responses, we have 30 observations less at the
municipal level than in the previous disproportionality analysis (Section 3.4).
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(a) All questions index. (b) Redistribution index.

Figure 7: Pooled RDD. We use rdplot package in STATA. We report bins that mimic
variance by using evenly-spaced method with spacings estimators. We use 4th order
polynomial for the fit.

has no variation within the municipality-year level. To confirm that this does not give

us excess power, we repeat the analysis at the municipality-party-year (panel B) and

municipality-year (Panel C) level in Table 2. These aggregated outcomes are calculated

as means over the individual candidate distances aggregated to the respective level. The

results are robust to these modifications.

The effect of crossing the threshold in Table 2 translates into a decrease in the het-

erogeneity indices by roughly 7% (respectively 7%) relative to the mean value of the

outcome. This effect also translates into a decrease of 20% (respectively 30%) of the

outcome standard deviation for the redistribution index (respectively the all questions

index).

3.6 Balance tests

We conduct balance tests on on a wide range of observables to check for other possible

effects of moving across the population thresholds. In Table 3, we report the most

important ones for our purposes and relegate further standard validity tests of RDD

on municipality and candidate characteristics to the Appendix (Table A1).

First, it is important to stress that, across the cutoffs, the number of candidates and

the number of parties (lists) (either a simple count or an effective number of parties)

are balanced (the effect is not statistically significant).26 The balance in the number of

parties is particularly relevant since, at a first sight, one could think that the changes

26As is common in the literature, we compute the effective number of parties (lists) by the inverted
Herfindahl index of vote shares of party lists.
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Table 2: Policy positions and council size, nonparametric RDD

All questions All questions Redistribution Redistribution

Panel A: Candidate-year level analysis

Conventional local linear RD coefficient -0.012 -0.009 -0.023 -0.021
95% Confidence interval with bias-correction

[-0.018 ; -0.008] [-0.019 ; -0.003] [-0.043 ; -0.012] [-0.043 ; -0.009]
and robust inference
N within main bandwidth 2014 4256 3589 4357
MSE-optimal bandwidths (main/bias) 408/820 693/1142 588/1019 679/1118
Clustered bandwidths and s.e.’s No Yes No Yes
Outcome mean (std.dev.) 0.136 (0.029) 0.292 (0.101)

Panel B: Municipality-party-year level analysis

Conventional local linear RD coefficient -0.009 -0.008 -0.019 -0.020
95% Confidence interval with bias-correction

[-0.017 ; -0.004] [-0.018 ; -0.001] [-0.044 ; -0.004] [-0.042 ; -0.006]
and robust inference
N within main bandwidth 347 413 381 362
MSE-optimal bandwidths (main/bias) 617/1072 709/1152 664/1101 652/1101
Clustered bandwidths and s.e.’s No Yes No Yes
Outcome mean (std.dev.) 0.137 (0.015) 0.293 (0.042)

Panel C: Municipality-year level analysis

Conventional local linear RD coefficient -0.005 -0.005 -0.028 -0.027
95% Confidence interval with bias-correction

[-0.013 ; 0.003] [-0.014 ; 0.002] [-0.060 ; -0.007] [-0.058 ; -0.009]
and robust inference
N within main bandwidth 242 238 161 159
MSE-optimal bandwidths (main/bias) 813/1190 803/1204 559/955 550/957
Clustered bandwidths and s.e.’s No Yes No Yes
Outcome mean (std.dev.) 0.136 (0.013) 0.292 (0.032)

Notes: Results are generated using rdrobust package in STATA (Calonico et al. 2016). We use local linear regression
to construct the point estimator. We use local quadratic regression to construct the bias correction. We use
triangular kernel.

Table 3: Balance tests

Number of parties Effective numb. parties Candidates per seat Respondents Candidates

Conventional local linear RD coefficient 0.150 -0.019 -0.45 0.950 3.25
95% Confidence interval with bias-correction

[-0.54 ; 1.03] [-0.55 ; 0.54] [-0.85 ; -0.14] [-1.19 ; 2.94] [-2.27 ; 10.23]
and robust inference
N within main bandwidth 238 243 219 616 689
MSE-optimal bandwidths (main/bias) 802/1200 830/1181 737/1121 1064/1591 1323/1927
Clustered bandwidths and s.e.’s Yes Yes Yes Yes Yes
Outcome mean (std.dev.) 5.9 (1.4) 3.5 (0.9) 2.8 (0.7) 15.5 (13.2) 12.7 (6.5)

Unit of observation Municipality-year Municipality-year Municipality-year Party-year Party-year

Notes: For each outcome we use the smallest feasible level of aggregation at either municipal or local party level. Results are generated using rdrobust
package in STATA (Calonico et al. 2016). We use local linear regression to construct the point estimator. We use local quadratic regression to construct
the bias correction. We use triangular kernel.
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in (dis)proportionality should also influence the number of parties. Note, however, that

here we are focusing on the same PR setup across all the thresholds and, hence, the

incentives known since the early work by Duverger (1954) may not be fully in place.

Moreover, in the current context, most local parties are also well-known at the national

level. Thus in practice, parties do not merge or split at the local level in Finland (unless

the national party splits first). The main choice that affects the number of parties is

whether the national party wants to enter or exit a given municipality. It is likely that

the variations in the electoral rule (dis)proportionality induced by the council size are not

the parties’ main concern when considering this major discrete choice. Entry and exit

are likely rather driven, for example, by the existence of a large enough support base in

the municipality. This balanced number of parties is also relevant because, as explained

in Section A1.1, our conceptual framework is valuable in analyzing multi-party settings

for an exogenous number of parties.

Additionally, the number of candidates is not significantly influenced at the cutoff.

This highlights that parties and voters act in similar environments across the cut-offs.

This is good news for our identification; yet one could expect jumps across the cutoffs

since parties can nominate candidates up to 1.5 times of the council size.27 The absence

of jumps most likely implies that either new candidates are not sufficiently incentivized

to run for office by the increase in the likelihood of getting elected due to the larger

number of seats, and, hence, are not very strategic (see also Section 3.7); or that parties

play an important role in curating their lists more efficiently at the face of increased

candidate supply, thus facilitating more cohesion without any need to vary the number

of candidates. Note that while the supply of candidates is certainly influenced by the

municipal population, our research design controls for this by estimating the effect at the

cutoff, with municipalities being very similar across the thresholds both in population

size and other respects (Table A1).

Finally, we point out that the response rate of the candidates on the YLE application

is balanced by reporting also the balance test for the number of respondents. Here, in

correspondence with our sample from the main analysis, we also omit all candidates from

the parties with less than 5 respondents. Given that using the application is voluntary, one

could be concerned about a possible selection bias. The balanced number of respondents

(and given the balanced number of all candidates, also balanced response rate), however,

indicates that a possible selection bias resulting from the response rate is unlikely to be

present in the RDD estimates. As the possible selection bias seems to be the same across

the cutoffs, it is thus differenced out from the RDD estimates. However, it could still be

27 However this does not occur and lists usually include fewer candidates than the maximum permitted.
Only 3.4% of lists are full in our sample. Typically only larger parties in larger municipalities do fill the
lists completely.
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that there are differences in how the candidates select into the survey across the cutoff.

To address this, we show the balance of candidate characteristics in the Appendix (Table

A1).

Of course, we face the standard caveat of balance tests that the results may be statis-

tically imprecise. In our case, we cannot rule out small effects of the council size on these

outcomes. To further evaluate our cohesion results, we show in the Appendix (Table

A2) that the disproportionality and the cohesion indices move significantly at the same

cutoffs, whereas the alternative variables less so.

3.7 Strategic candidates

Our posited mechanism to explain our empirical results requires that parties are strategic

and respond to the changes in electoral incentives (council size), while candidates are

sincere. Yet, one cannot exclude an alternative mechanism; one that entails strategic

candidates optimally repositioning in response to the change in the institutional setting.

As the number of candidates remains about constant across the threshold, the available

seats per candidate varies (see Table 3). Therefore, one could argue that as the number

of votes necessary to win a seat goes down, and thus, intraparty competition becomes

less intense, candidates face weaker incentives to diversify and distance themselves from

each other. In other words, it is theoretically possible that the observed effects arise

from candidates’ rather than parties’ strategic responses to changes in disproportionality.

While from a policy perspective it may not be relevant which agents are driving the link

between disproportionality and cohesion, a candidate driven mechanism is different from

the one our model proposes, and this should be acknowledged.

Here, we present empirical evidence showing that the candidates, at least in the

Finnish context, do not seem to act strategically in how they position themselves. That

is, while the alternative candidate centered mechanism is theoretically possible, and may

well be important in other institutional setups, it is less likely to be the one driving our

empirical results. Table A3 provides evidence in this direction by showing that candidates

do not change their policy positions reported in the VAA application when their electoral

incentives change. To achieve this, we analyze within candidate changes between 2008

and 2012. We focus on those VAA questions that remain the same across the years when

the candidates’ institutional environment changes. First, we analyze changes in council

size, which may happen due to changes in municipal population, municipal mergers or

candidate mobility. Whichever the reason, all should affect candidates’ incentives to

respond strategically. Second, we analyze party switching. Out of 8550 candidates in

total that re-run and respond to both survey years, 5.3% switch their party. While

candidates overall change their responses somewhat over time (Constant), candidates do

27



not respond to changes in their contextual environment.28 Only one out of 12 estimates of

interest in Table A3 is statistically significant and the magnitudes of the point estimates

in relation to the constants are small. Hence, Table A3 does not support the presence

of strategic repositioning in our context. This result is actually in line with past studies

of Finnish local politics: Savolainen (2020) has documented with a causal design that

candidates do not change their VAA policy responses if they get elected. Moreover, non-

strategic VAA responses seem natural in a setting where candidates have low office-seeking

motives (see Section 3.1) while their election does affect policy. As Hyytinen et al. 2018a;

Meriläinen 2022 show, there are substantial policy effects related to (quasi-randomly)

electing individual candidates with certain characteristics.

At any rate, the two approaches are not mutually exclusive or in contradiction. Indeed,

as long as parties are strategic actors, they can select candidates in anticipation of the

candidates’ strategic positioning at any given institutional setting. Thus, it is likely that

in various settings both mechanisms could operate in tandem.

3.8 Robustness, validity and discussion

In the Appendix (Section A2), we report and discuss the standard validity and robust-

ness checks in detail. The McCrary (2008) test for manipulation shows no evidence on

municipalities manipulating their population count at any individual cutoff, nor in the

pooled data (Figure A4). This makes perfect sense because, since population counts are

not self-reported by the municipalities, there are no incentives to manipulate this infor-

mation. No other policies or municipality responsibilities change at these cutoffs. We

also report that the main results are robust across a fair range of bandwidths around the

optimal ones (Figure A5).

We report the placebo cutoff analysis in Figure A6 in the Appendix (Section A2). This

analysis is especially useful for understanding whether the applied RDD specification is

appropriate (Hyytinen et al. 2018b). Moreover, it shows that we should trust the clus-

tered results much more than the non-clustered ones because there is within-municipality

correlation in the policy positions of the candidates. If the bandwidth calculation does

not account for this clustering problem, the optimal bandwidths are too narrow in the

sense that the results are derived using only a couple of clusters. This leads to the stan-

dard problem that, in small samples, any result is possible by chance even if the design

is as-good-as random. The placebo cutoff test for the clustered specifications works as it

is supposed to and the coefficients are zero at the placebo cutoffs.

28We study absolute changes so that possible changes in the opposite directions do not cancel each
other out in the estimation.
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Finally, we report descriptive statistics of our main variables of interest as well as of

the variables used in the covariate balance tests in Table A7.

4 Conclusions

Our work provides new insights on how electoral institutions –and electoral rules in

particular– alter parties’ incentives when recruiting their political personnel (candidates)

and contributes to the literature on candidate selection and nomination (e.g., Besley

et al. 2017; Dal Bò et al. 2017; Buisseret et al. 2019). As Dal Bò and Finan (2018) note,

while parties –and their internal functioning and institutional organization– appear to

play a key role in political selection, the study of this intraparty dimension is still under-

explored. In particular, the relationship between electoral rules and intraparty ideological

cohesion has been largely “black-boxed” in the literature; our study is one of the first

that unpacks this link and the mechanism taking place.

Our main result –that more proportional rules generate more ideologically homoge-

neous and cohesive parties– arguably carries non-trivial implications for several other

closely related questions. For instance, since incentives to campaign on personal rather

than party reputation are known to intensify in more proportional (open-list) systems

(Carey and Shugart 1995, Carroll and Nalepa 2020), one might expect that individual

incentives to diversify are stronger and, subsequently, that parties become less unified

as the district magnitude increases. Our analysis, however, allows us to reconcile this

expectation with recent empirical findings (Cox et al. 2019) that show that, compared

to majoritarian systems, PR systems are linked with stronger voting coherence by par-

liamentary parties. In fact, the mechanism we put forward provides an “endogenous”

justification for such observations: If more proportional systems generate incentives for

parties to present more ideologically homogeneous (and thus less diverse) lists, then it

is more likely that like-minded legislators tend to vote in a more coherent manner.29 In

other words, our work complements Cox et al. (2019) by unpacking one mechanism be-

hind such coherence patterns in legislative voting. Thus, in light of the recent increase in

partisanship and polarization –at the party-elite level– in the U.S. and Europe, this paper

puts forward a potentially relevant reasoning regarding the drivers of voting cohesion and

partisanship in legislatures (e.g., Krehbiel and Peskowitz 2015) and offers new links that

connect interparty polarization with intraparty structure.

29Moreover, as the group of legislators becomes more ideologically homogeneous when the district size
increases, a mechanical reason might also kick in and amplify the effect of electoral rule disproportionality
on voting coherence of parliamentary parties: It is, arguably, easier for party whips to discipline a more
homogeneous group than a more diverse one.
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Appendix

A1 Formal analysis

Our conceptual framework presented in Section 2 is based on a formal model of electoral

competition in which two parties (j = L,R) strategically choose the ideological hetero-

geneity of a continuum of candidates (list) competing in the election under the party’s

label. Given parties’ lists, voters vote for one of the two parties and the electoral out-

come is determined. The electoral rule in place is then determining the mapping of the

electoral outcome to the elected body and parties’ payoffs are realized.

We present the simplest version of our model that presents a set of interesting results

on intraparty cohesion. In Section A1.1 we discuss our main assumptions and several ways

we could relax some of those without changing the qualitative features of our equilibrium.

Preliminaries: The policy space is continuous, unidimensional, and represented by

the interval X = [0, 1]. Parties have ideal policies, xL and xR, that are symmetric around

0.5 (i.e., xL+xR = 1) with xL ∈ [1/3, 1/2] and xR ∈ [1/2, 2/3]. Each party j strategically

chooses an interval [xj, xj] where its candidates belong to maximize the party’s payoff,

with 0 ≤ xL < xL ≤ 1/2 and 1/2 ≤ xR < xR ≤ 1.30

The ideal policies of a unit mass of voters are uniformly distributed on the policy space,

with xi denoting the ideal policy of individual i. In our benchmark model, we assume

that voters vote for the party that included in its list the ideologically closest candidate

to them. Since voters’ behavior is parametric, we focus on symmetric Nash Equilibria in

pure strategies in the list selection stage. A symmetric equilibrium is essentially a pair

of intervals [x∗
L, x

∗
L] and [x∗

R, x
∗
R] such that x̄∗

L + x∗
R = 1, x

¯
∗
L + x∗

R = 1 and none of the two

parties has an incentive to propose a different list of candidates.

The electoral rule, vote and seat shares: The electoral rule sj(vj) : [0, 1] → [0, 1]

in our model maps each party’s vote share vj into a seat share sj in the elected body. Let

us first describe how vj is determined given the proposed intervals [xL, xL] and [xR, xR].

The indifferent voter is located at
xL+xR

2
. All voters to the left (right) of the indifferent

voter identify the closest candidate to their ideal policy in the list proposed by the leftist

(rightist) party. Given the uniform distribution of voters, parties’ vote shares are:

vL =
xL + xR

2
and vR = 1− xL + xR

2
.

30Assuming that parties propose a non-degenerate interval is purely for expositional reasons. As we
actually show in the proof of our main result, in the equilibrium, parties would never propose a point on
the strategy space. Also, the restriction on parties’ ideal policies just guarantees that parties do not hit
the extremes of the policy space and hence simplifies the analysis since it permits us to avoid focusing
on the less interesting corner solutions.
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We first capture the electoral system by the linear rule (e.g., Taagepera 1986), a rule

also used as the continuous approximation of the D’Hondt rule present in our empirical

setting (Flis et al. 2020). In Section A1.1, we extend our analysis to other rules. Figure

1 in the main text illustrates distortions in favor of the winner according to the linear

rule. Formally,

sj(vj) =


0 if vj ≤ n−1

2n

1−n
2

+ nvj if n−1
2n

< vj ≤ 1+n
2n

1 if vj >
1+n
2n

where n ≥ 1. One can interpret this this rule as a linear mapping from vote shares to

seat shares where the loser of the election is required to reach a threshold (n− 1)/2n to

obtain representation. In Figure 1, we present two extreme cases: The absence of a vote

threshold leads to a pure PR system (n = 1) while a winner-take-all election (n → ∞)

has an almost 50% threshold. An intermediate case with n = 3 is also presented. Clearly,

the larger is n, the steeper is the slope of the rule, implying a larger advantage for the

election winner.

Disproportionality: We consider the most proportional mapping to be the one in

which vote shares accurately map to seat shares (i.e., the 45 degrees line, n = 1 for

the Linear rule) while the “winner takes it all” is the most disproportional mapping

(i.e., a two-step function, n → ∞ for the Linear rule). We define the electoral rule

disproportionality as the expected distortions generated by the rule in favor of the election

winner if all electoral results were equally likely, formally defined as follows:

D =

∫ 1

0.5

(s(vj)− vj)dvj

For the linear rule where s(vj) ≥ vj, we have that D = 0.125− (0.125/n), making evident

that the electoral rule disproportionality is increasing in parameter n.

Elected Body: Given parties seat shares sL and sR, we can determine the distri-

bution of ideologies of the members of the elected body. Formally, the distribution of

ideologies has support on [xL, xL] ∪ [xR, xR] (the list chosen by the parties), and ideolo-

gies are uniformly distributed within each party, with the density given by the following

function (for an example see Figure 2):
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f(x) =



0 if x < xL

sL/(xL − xL) if xL ≤ x ≤ xL

0 if xL < x < xR

sR/(xR − xR) if xR ≤ x ≤ xR

0 if x > xR

Parties’ Payoffs: We assume that parties’ payoffs depend on the distribution of

ideologies in the elected body. In particular, let party j value each seat representing

ideology t by a standard quadratic utility function:

uj(t) = −(xj − t)2

Hence, party’s j ∈ {L,R} payoff out of the constituted elected body is given by:

Uj([xL, xL], [xR, xR]) =

∫ 1

0

−(xj − t)2f(t)dt

or given the properties of the linear rule and the distribution of ideologies in the elected

body according to f(x):

Uj([xL, xL], [xR, xR]) = sL([xL, xL], [xR, xR])

x̄L∫
x
¯L

−(xj − t)2
1

x̄L − x
¯L

dt

+ sR([xL, xL], [xR, xR])

x̄R∫
x
¯R

−(xj − t)2
1

x̄R − x
¯R

dt

where given the uniform distribution of voters and the properties of the linear rule

sL([xL, xL], [xR, xR]) =
1−n+n(xL+xR)

2
and sR([xL, xL], [xR, xR]) =

1−n+n(2−xL−xR)

2
.

Notice that parties’ preferences over outcomes can be micro-founded following a logic

similar to that of the legislative bargaining model (agenda-setting) of Romer and Rosen-

thal (1978, 1979) where each legislator is randomly recognized with an equal probability

(uniform probability distribution) to make a take-it-or-leave-it proposal. In our set-up,

the Romer-Rosenthal logic suggests that our utility specification above can have a simi-

lar interpretation, so that an elected legislator is randomly selected to make a proposal.

Thus, parties face a trade-off between ideological dispersion of their elected candidates

(preference for a narrower list) and the number of their legislators (i.e., seats) –which is
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increasing in their vote share, itself increasing with more list dispersion– so as to increase

the probability that one of their own legislators is being recognized as the proposer.

Equilibrium: Given the presented model, we can now provide the formal result

characterizing the equilibrium of our model.

Proposition 1. Let x∗ =
(3+4D)xL−3x2

L−1

xL+4D−1
. There exists a unique symmetric equilibrium

where:

1. [x∗
L, x

∗
L] = [(3xL −min{x∗, 0.5})/2,min{x∗, 0.5}]

2. [x∗
R, x

∗
R] = [1−min{x∗, 0.5}, 1− (3xL −min{x∗, 0.5})/2]

3. In equilibrium, parties’ ideological heterogeneity (x∗
j − x∗

j) is increasing in the elec-

toral rule disproportionality. Formally,
∂(x∗

j−x∗
j )

∂D
≥ 0, for both j = L,R.

In the unique symmetric equilibrium, parties’ optimal levels of intraparty ideological

heterogeneity are given by two equal length intervals on the left and on the right of

the median. These are characterized in parts 1 and 2 of the Proposition. Each party

j ∈ {L,R} strategically chooses how far from its ideal point its candidates’ list should

extend depending on disproportionality of the electoral rule D and its ideal point (xj).

Indeed, larger values of D indicate a more disproportional allocation of seats in favor of

the larger party.

The comparative static result in part 3 of the Proposition shows that the length of

the list is increasing as the rule favors disproportionally the winner of the election (i.e.,

∂(x∗
j − x∗

j)/∂D ≥ 0), and is the one presented in our main text as Prediction 1.

The above characterization is the one illustrated in Figure 3. The min operator

appearing in the formal result simply restricts the equilibrium values [xj, xj] in the ad-

missible strategy space but does not add any essential dynamics to the presented story.

As also illustrated in Figure 3, once the most moderate candidates of the lists hit the 0.5

bound, then parties stop including more extreme candidates in their list.

Proof of Proposition 1: To provide a unified analysis without repeating the ar-

guments for a number of corner scenarios, throughout this proof we assume that par-

ties can even propose degenerate intervals (we will establish that this never happens

in equilibrium) and slightly abuse notation by considering that
a∫
a

−(x − t)2 1
a−a

dt =

limb→a+

b∫
a

−(x − t)2 1
b−a

dt = −(x − a)2. Hence, for every admissible strategy pair, the

utility of party L is given by:
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UL([x
¯
L, x̄L], [x

¯
R, x̄R]) =

sL(
x̄L+x

¯R
2

)
x̄L∫
x
¯L

−(xL − t)2 1
x̄L−x

¯L
dt+ [1− sL(

x̄L+x
¯R

2
)]

x̄R∫
x
¯R

−(xL − t)2 1
x̄R−x

¯R
dt.

Notice that, for every x̄L and x
¯
R such that sL(

x̄L+x
¯R

2
) > 0, we have ∂2UL([x

¯L
,x̄L],[x

¯R
,x̄R])

∂x
¯
2
L

=

−2
3
sL(

x̄L+x
¯R

2
) < 0 and ∂UL([x

¯L
,x̄L],[x

¯R
,x̄R])

∂x
¯L

= 1
3
sL(

x̄L+x
¯R

2
)(3xL − 2x

¯
L − x̄L). Notice that the

sign of this derivative is independent of the strategy of R and only depends on the strategy

of L and, hence, the unique x
¯
L that maximizes the utility of L is a function of x̄L, which

we denote by x
¯
∗
L(x̄L). Moreover, when x̄L and x

¯
R are such that sL(

x̄L+x
¯R

2
) = 0, then,

trivially, x
¯
∗
L(x̄L) still maximizes the utility of L.31 So, for every fixed strategy of R, the

problem of L reduces to just selecting the x̄L that maximizes UL([x
¯
∗
L(x̄L), x̄L], [x

¯
R, x̄R]).

By a symmetric argument, we have that the x̄R that maximizes the utility of R for a

fixed triplet x
¯
L, x̄L, and x

¯
R is a function only of x

¯
R, which we denote by x̄∗

R(x¯
R).

It is easy to see that, for every admissible strategy of R the x̄L that maximizes

UL([x
¯
∗
L(x̄L), x̄L], [x

¯
R, x̄R]) must be at least as large as xL. To see this, consider on the

contrary that UL([x
¯
∗
L(x̄L), x̄L], [x

¯
R, x̄R]) is maximized at some x̄′

L < xL. Obviously, x̄′
L

must be such that sL(
x̄L+x

¯R
2

) > 0. Indeed, UL([xL,
1
2
], [x
¯
R, x̄R]), for example, induces

sL(
1
2
+x
¯R
2

) > 0 and it is strictly larger than
x̄R∫
x
¯R

−(xL−t)2 1
x̄R−x

¯R
dt. Hence, x̄′

L cannot be such

that L does not elect representatives in the elected body. If L deviates to proposing only

candidates with an ideal policy almost identical to xL (that is, to [xL− ϵ, xL+ ϵ]), for any

arbitrarily small ϵ ∈ (0, xL− x̄′
L), then L is strictly better off since it elects more members

(because sL(
x̄′
L+x

¯R
2

) < sL(
xL+x

¯R
2

)) and all the elected members are better according to its

policy preferences. This means that we can focus attention on the restricted form of the

game in which players just select their most moderate end of their list from policies at

most as extreme as their ideal policies.

When x̄L ≥ xL, we have that x
¯
∗
L(x̄L) = 3

2
(xL − x̄L

3
) ∈ (0, xL) and, similarly, when

x
¯
R ≤ xR, we have that x̄∗

R(x¯
R) =

3
2
(1− xL − x

¯R
3
) ∈ (1− xL, 1), which implies that

x̄L∫
x
¯
∗
L(x̄L)

−(xL − t)2 1
x̄L−x

¯
∗
L(x̄L)

dt = −1
4
(xL − x̄L)

2

and that

x̄∗
R(x

¯R
)∫

x
¯R

−(xL − t)2 1
x̄∗
R(x

¯R
)−x

¯R
dt = 1

4
[−3− 13x2

L−x
¯
2
R + 2xL(6+x

¯
R)].

Hence,

31The fact that there might be many admissible values of x
¯
L that minimize UL([x

¯
L, x̄L], [x

¯
R, x̄R]) when

sL(
x̄L+x

¯R

2 ) = 0 does not pose any threat to our equilibrium uniqueness arguments, since in a symmetric

equilibrium sL(
x̄L+x

¯R

2 ) = 1
2 .
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UL([x
¯
∗
L(x̄L), x̄L], [x

¯
R, x̄

∗
R(x¯R

)]) =

sL(
x̄L+x

¯R
2

)(−1
4
(xL − x̄L)

2) + [1− sL(
x̄L+x

¯R
2

)]1
4
[−3− 13x2

L−x
¯
2
R + 2xL(6+x

¯
R)].

By linearity of sL(
x̄L+x

¯R
2

) when it takes values in (0, 1), it follows that UL([x
¯
∗
L(x̄L), x̄L],

[x
¯
R, x̄

∗
R(x¯R

)]) is quasiconcave in x̄L for any x
¯
R ∈ [1

2
, xR] and, hence by Debreu (1952), this

game has a pure strategy equilibrium. Moreover, if

∂UL([x
¯
∗
L(x̄L),x̄L],[x

¯R
,x̄∗

R(x
¯R

)])

∂x̄L
|x̄L=x̄′

L,x¯R
=x
¯
′
R
= 0

and

∂UR([x
¯
∗
L(x̄L),x̄L],[x

¯R
,x̄∗

R(x
¯R

)])

∂x
¯R

|x̄L=x̄′
L,x¯R

=x
¯
′
R
= 0

we have an interior equilibrium at (x̄′
L,x¯

′
R). We notice that

∂UL([x
¯
∗
L(x̄L),x̄L],[x

¯R
,x̄∗

R(x
¯R

)])

∂x̄L
|x̄L=x̄∗

L,x¯R
=1−x̄∗

L
= 0 =⇒ x̄∗

L =
(3+4D)xL−3x2

L−1

xL+4D−1

with x
¯
∗
L(x̄

∗
L) =

3
2
(xL−

x̄∗
L

3
). Since, x̄∗

L =
(3+4D)xL−3x2

L−1

xL+4D−1
< 1

2
if and only ifD ∈ [0, 3xL−1

4
), we

conclude that there is a unique symmetric equilibrium, ([x
¯
∗
L, x̄

∗
L], [x¯

∗
R, x̄

∗
R]) = ([x

¯
∗
L, x̄

∗
L], [1−

x̄∗
L, 1 − x

¯
∗
L]), such that x̄∗

L =
(3+4D)xL−3x2

L−1

xL+4D−1
if D ∈ [0, 3xL−1

4
) and such that x̄∗

L = 1
2
if

D ≥ 3xL−1
4

. This equilibrium is presented in parts 1 and 2 of Proposition 1 using the min

operator. Part 3 of the Proposition stating that
∂(x∗

j−x∗
j )

∂D
≥ 0 holds since

∂
(3+4D)xL−3x2L−1

xL+4D−1

∂D
≥

0.

A1.1 Discussion of model and robustness

The mechanism that we put forward and the resulting prediction (that is, as the electoral

rule becomes more disproportional parties become less cohesive) essentially depends on

the following premises: First, the personal vote dimension is present, but not necessarily

the unique relevant determinant of voters’ behavior. Second, ceteris paribus, parties pre-

fer to nominate candidates who share the parties’ ideology. This means that adaptations

of the model that satisfy these two assumptions should result in comparative statics that

are qualitatively similar to those of the model analyzed in the paper while any variation

of the model violating any of these assumptions is not guaranteed to produce similar

results. There is also a third premise that is key, which we nonetheless do not consider

to be a limiting assumption: That parties play an important role in candidate selection.

Effectively, opening the black box of intraparty dynamics in determining selection (see

e.g., Dal Bò and Finan 2018) is part of our contribution. A detailed discussion of relevant

modifications follows.
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Voting behavior

So far we assumed that voters vote for the list that included in its list the candidate closest

to their ideal point, that is, purely on the basis of a personal vote. However, voters may

follow a different voting behavior. Here, we provide a natural extension where voters care

also about the lists’ mean ideology. Our main comparative static result is robust to this

extension. That is, even when voters care about the composition of the entire list and not

only for the closest candidate to them, party cohesion is decreasing in the electoral rule

disproportionality. Moreover, for a given disproportionality, parties lists are less cohesive

the stronger the personal vote dimension is, with our results qualitatively identical to the

ones of (Matakos et al. 2016) if voters cared exclusively about the parties’ mean ideology

in which case parties would propose a singleton.

We formalize these results below. Assume that voters assign weight α ∈ (0, 1) to the

location of each list’s mean candidate and (1−α) to each list’s candidate closest to their

ideal policy. Given proposed platforms ([xL, xL], [xR, xR]) recall that party’s j payoff is

equal to:

Uj([xL, xL], [xR, xR]) = sL([xL, xL], [xR, xR])

x̄L∫
x
¯L

−(xj − t)2
1

x̄L − x
¯L

dt

+ sR([xL, xL], [xR, xR])

x̄R∫
x
¯R

−(xj − t)2
1

x̄R − x
¯R

dt

where the location of the indifferent voter now determining vote shares and hence seat

shares is at
[α

xL+xL
2

+(1−α)xL]+[α
xR+xR

2
+(1−α)xR]

2
. Given the uniform distribution of voters

and the properties of the linear rule we have that parties’ seat shares are equal to

sL([xL, xL], [xR, xR]) =
1− n

2
+ n

[α
xL+xL

2
+ (1− α)xL] + [α

xR+xR

2
+ (1− α)xR]

2

and

sR([xL, xL], [xR, xR]) =
1− n

2
+ n

(
1−

[α
xL+xL

2
+ (1− α)xL] + [α

xR+xR

2
+ (1− α)xR]

2

)
.

Given the ideologies represented in the parliament, corresponding payoffs for party j from
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each of the two lists are equal to:

x̄L∫
x
¯L

−(xj − t)2
1

x̄L − x
¯L

dt =
−3x2

j − x2
L − xLxL − x2

L + 3xj(xL + xL)

3

and
x̄R∫

x
¯R

−(xj − t)2
1

x̄R − x
¯R

dt =
−3x2

j − x2
R − xRxR − x2

R + 3xj(xR + xR)

3
.

Substituting the above in party’s j payoff from the elected body we obtain the expression

for Uj([xL, xL], [xR, xR]). Taking first order conditions for party j with respect to xj and

xj and solving the system of equations assuming a symmetric equilibrium we obtain a

unique interior solution ([x
¯
∗
L, x̄

∗
L], [x¯

∗
R, x̄

∗
R]) = ([x

¯
∗
L, x̄

∗
L], [1− x̄∗

L, 1− x
¯
∗
L]) where

x∗
L =

2− 3α(1− 2xL)
2 + 4xL(−3 + 4D + 3xL)

4(4D + xL − 1)

and

x∗
L =

−4 + 3α(1− 2xL)
2 + 4xL(3 + 4D − 3xL)

4(4D + xL − 1)
.

Hence, each party’s equilibrium level of intraparty cohesion in the interior equilibrium

(i.e., for D sufficiently small) is equal to

x∗
j − x∗

j =
3(α− 1)(1− 2xL)

2

2(4D + xL − 1)

implying that parties become less cohesive as the electoral disproportionality increases

since
∂(x∗

j − x∗
j)

∂D
=

6(1− α)(1− 2xL)
2

(4D + xL − 1)2
> 0.

Non uniform distribution

In our benchmark model we assumed that the distribution of ideologies in the elected

body has support on the lists chosen by the parties (i.e., [xL, xL]∪[xR, xR]), and ideologies

are uniformly distributed within each party. We now relax the assumption of the uniform

distribution. Formally, within each party j proposing interval [xj, xj], we assume that
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the within party distribution of ideologies is given by the following density:

hj(x) =


[
12(1−a)

(
xj−x

xj−xj

)2

−12(1−a)

(
xj−x

xj−xj

)
+(3−2a)

]
xj−xj

if xj ≤ x ≤ xj

0 otherwise

where parameter a ∈ [0, 1] determines the shape of the density function with hj((xj +

xj)/2) =
a

xj−xj
. For a = 1 we have a uniform distribution as in our benchmark model.

For a = 0 we have a quadratic density with the midpoint of the list having a zero weight.

Values in between vary the shape of the density moving weight from the extremes to

moderate policies. Figure A1 illustrates an example using this density.
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(c) a = 1

Figure A1: The distribution of the represented ideologies in the elected body for party L
when proposing [xL, xL] = [0.2, 0.4], for different values of a.

Given proposed platforms ([xL, xL], [xR, xR]) that result to a seat distribution (sL, sR)

we now have that the density of ideologies in the elected body are given by the following

function:

f(x) =


sLhL(x) if xL ≤ x ≤ xL

sRhR(x) if xR ≤ x ≤ xR

0 otherwise

Recall that party’s j payoff is equal to:

Uj([xL, xL], [xR, xR]) =

∫ 1

0

−(xj − t)2f(t)dt

where the density f(t) is defined above. Substituting the density in the utility function

and following similar steps as in the proof of our benchmark result we can first show

that for any xL there is a unique xL that maximizes L’s payoff (with similar arguments

holding for party R). Focusing on party L we have that x
¯
∗
L(x̄L) =

−15xL+(3+2a)x̄L

2(a−6)
and the

symmetric best response for party R. So, same as in our benchmark model, for every
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fixed strategy of R, the problem of L reduces to just selecting the x̄L that maximizes

UL([x
¯
∗
L(x̄L), x̄L], [x

¯
R, x̄R]) and similarly for party R.

Taking first order condition for party L with respect to xL and assuming a symmetric

equilibrium we obtain a unique interior solution ([x
¯
∗
L, x̄

∗
L], [x¯

∗
R, x̄

∗
R]) = ([x

¯
∗
L, x̄

∗
L], [1− x̄∗

L, 1−
x
¯
∗
L]) where

x∗
L =

a(32DxL − 2) + (30− 72D)xL − 30x2
L − 3

2(4a− 9)(4D + xL − 1)

and

x∗
L =

a(16DxL − 1)− (36D + 15)xL + 15x2
L + 6

(4a− 9)(4D + xL − 1)

For low enough levels of disproportionality giving rise to the above equilibrium the intra-

party cohesion is equal to:

x∗
j − x∗

j =
15(1− 2xL)

2

2(4a− 9)(4D + xL − 1)

where it holds that:

∂(x∗
j − x∗

j)

∂D
=

30(1− 2xL)
2

(9− 4a)(4D + xL − 1)2
> 0.

and hence our main result holds also in this setting. That is, parties lists are less cohesive

as the disproportionality of the electoral rule increases.

Electoral rules

We presented our formal results using a linear seat allocation method. This is the simplest

electoral rule that captures the described incentives as the electoral rule disproportionality

varies. So one may reasonably wonder how robust our results are to other electoral rules.

Below we first argue that the result extends to other non-linear continuous allocation

rules satisfying mild properties. Hence, our results are not an artifact of the linearity

assumption. Furthermore, we also solve the model using the D’Hondt rule present in our

empirical setting. Hence, our results are not an artifact of the continuity assumption,

after all, all electoral rules in reality are by definition discontinuous. Both alterations in

the electoral rule show that our main results are robust to non linear rules.

Theil’s rule : (Theil 1969) suggested that parties’ seat share ratio depends on the

vote share ratio in a non linear manner. This rule is extensively used in the literature

both due to its tractability and the fact that it encompasses the “cube law”, a typical

way of modeling first majoritarian elections (see Herrera et al. 2014, 2016, 2019; Matakos

et al. 2016 for recent applications and Taagepera (1986) on the cube law).
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Formally, Theil’s rule is allocating seat shares as follows:

sL
sR

=

(
vL
vR

)n

=⇒ sL =
vnL

vnL + (1− vL)n

where n ≥ 1. If n = 1, parties’ seat shares are equal to their vote shares. If n > 1, the

electoral rule favors the winner of the election. This advantage for the election winner

increases in n, same as in the case of the linear rule. Figure A2 illustrates a pure PR

system (n = 1), a a winner-take-all election where the winner is allocated all the seats

in the elected body (n → ∞), and an intermediate case with n = 3, the so called cube

law considered a “standard” approximation of first-past-the-post systems with several

districts (Taagepera 1986).
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Figure A2: Seat share allocation given parties’ vote shares according to Theil’s rule

where sj(vj) =
vnj

vnj +(1−v−j)n

Using Theil’s rule instead of the Linear rule we obtain qualitatively identical results

to the ones of Proposition 1. Now the expression for x∗ is given by

x∗ =
xL + [2 + xL(6xL − 7)]n

1 + (1− 2xL)n

and given that an increase in n implies a higher disproportionality, we are again obtain-

ing our main prediction where parties’ lists cohesion is decreasing in the electoral rule

disproportionality D.

D’Hondt method: In reality, any rule allocating a discrete number of seats, such as

for example the D’Hondt method present in our empirical setting, should be captured by a

discontinuous function. Of course, given the discontinuity introduced by a discontinuous

rule, an equilibrium characterization proves less tractable than in our original model. We

therefore illustrate the main comparative statics result by solving the model analytically
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assuming a discrete policy space. Figure A3 presents this result assuming that the policy

space consists of 501 equidistant discrete locations in [0, 1] and that parties ideal policies

are at 0.4 and 0.6.

The equilibrium is now obtained in mixed strategies, with parties assigning different

weights to different policy intervals. Figure A3 plots the expected list width for different

number of seats to be allocated (seats in line with councils in our empirical setting). The

illustrated result is in line with our main argument: As the council size increases (i.e.,

the rule becomes less disproportional —see arguments in Section 3.1), parties propose in

expectation narrower lists.32

Figure A3: Parties’ expected list width as a function of council size solving our model with
a discrete policy space and the D’Hondt rule. In the graph, we assume 501 equidistant
discrete locations in [0, 1] and that parties ideal policies are at 0.4 and 0.6.

Number of parties

As almost any model of electoral competition, an equilibrium characterization may be

challenging if we were to permit more than two parties. However, we can illustrate

how the main trade-off that parties face when choosing their lists should also be present

in multiparty settings. While a full equilibrium analysis of a multiparty scenario is

intractable without over-simplifying other assumptions substantially, the trade-offs that

drive the comparative results clearly do not hinge on a particular number of parties

involved. After all, if a more inclusive party list increases the electoral performance but is

unappealing policy-wise, then whenever the electoral rule rewards an increase in the vote

share more, the party should expand its list, independently of how many competitors it

faces. Thus, our formal results need to be thought as a comparative static of the electoral

32Note that the jumps observed in the graph are due to discreteness of the policy space. Finer policy
spaces can generate an even smoother decreasing curve.
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rule disproportionality on intraparty cohesion for a fixed number of parties. This situation

is in line with our empirical results, as detailed in Section 3.6 where there is no significant

jump in the number of competing parties when crossing the threshold.

To see why our main arguments do not hinge on the presence of exactly two parties,

consider, for instance, a set of three parties, M = {1, 2, 3} and define by si(v) the seat

share of party i ∈ M when the distribution of vote shares is given by v = (v1, v2, v3).

Then, the utility of party i when each party j ∈ M proposes a list [aj, bj] is given by:∑
j∈M sj(v)

∫ bj
aj

− 1
bj−aj

(xi − t)2dt

where xi is simply the ideal policy of party i. If x2 = 1/2 and we are in a symmetric

situation (i.e., v1 = v2 = v3), with [a2, b2] = [1/2 − d, 1/2 + d], [a1, b1] = [1 − b3, 1 − a3]

and non-overlapping lists, then, the marginal gain of the moderate party from expanding

its list (i.e., from increasing d) is equal to:∑
j∈M

∂sj(v)

∂d

∫ bj
aj

− 1
bj−aj

(1
2
− t)2dt− 2

3
ds2(v).

Considering that the electoral rule is anonymous, we must have sj(v) =
1
3
for every

j ∈ M ,
∑

j∈M
∂sj(v)

∂d
= 0 and 2∂s1(v)

∂d
= 2∂s3(v)

∂d
= −∂s2(v)

∂d
< 0. If the rule changes from s to

some other anonymous rule, ŝ, with ∂ŝ2(v)
∂d

> ∂s2(v)
∂d

(i.e., if the rule now rewards more an

increase in vote shares compared to the old one), the marginal gain of the moderate party

from expanding its list becomes unambiguously larger and, therefore, a more inclusive

list becomes more appealing than before. Indeed, similar arguments hold true for the

extremist parties as well and, hence, the intuition of the detailed equilibrium analysis

provided qualifies to more general setups.

Of course, a fixed number of parties may seem at first a strong assumption when

thinking of different electoral rules. Dating back to Duverger (1954), PR systems leading

to a multiparty system and first past the post (FPTP) systems leading to a two-party

system are considered a “law”, and there is indeed supportive evidence (e.g., Bol et al.

2019 and references therein). However, pure PR and FPTP systems are just the two

extreme cases of our model. In between these two extremes, we permit variations in the

electoral rule disproportionality. These marginal changes in disproportionality may not

be large enough to lead to a change in the number of parties, a likely situation in our

empirical setting (see Section 3.6)

A2 Robustness and validity checks

First, in Figure A4, we present the McCrary (2008) test for manipulation separately

for each threshold as well as for the pooled data. We use the DcDensity package in STATA.

There is no indication of municipalities sorting across the cutoffs.
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(a) 2,000 population cutoff (b) 4,000 population cutoff

(c) 8,000 population cutoff (d) 15,000 population cutoff

(e) Pooled population cutoff

Figure A4: McCrary density tests.
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Second, in Figure A5, we report our analysis of robustness of the nonparametric main

results to the bandwidth choice. We report both the clustered and non-clustered results

for both policy position indices. The results are robust across a fair range of bandwidths

around the optimal ones.

(a) All questions, classical inference (b) All questions, clustered inference

(c) Redistribution questions, classical infer-
ence

(d) Redistribution questions, clustered infer-
ence

Figure A5: Robustness of the results to alternative bandwidths.

Third, in Figure A6, we conduct the placebo cutoff analysis. Here, we artificially

move the cutoffs away from their real location. The x-axis shows by how many percentages

we move them away from the original location. Each cutoff is moved by the same relative

amount to the same direction at the same time. The real estimate is located at zero in the

x-axis. The y-axis reports the bias-corrected coefficient and the respective robust 95%

confidence interval. If the design is valid and the specification appropriate, we should

observe that the placebo coefficients are not statistically different from zero (at least

not more often than what would arise randomly with multiple testing). This analysis is

especially useful for understanding whether the applied RDD specification is appropriate
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(Hyytinen et al. (2018b)).

We observe that the non-clustered results show many significant positive and negative

coefficients especially for the redistribution index. This analysis reveals that we should

rely on the conventional (non-clustered) results less. This is because there is within-

municipality correlation in the policy positions of the candidates. If the bandwidth

calculation does not account for this clustering problem, the optimal bandwidths are

too narrow in the sense that the results are derived using too few clusters, so, in practice,

the placebo effects mainly reflect a small number of municipal fixed effects. This leads to

the standard problem that, in small samples, any result is possible by chance even if the

design is as-good-as random.

The placebo cutoff analysis for the clustered specification works as it is supposed to

as we have non-significant placebo results. There is one exception but that is natural due

to multiple testing. Therefore, we feel confident in trusting the clustered results.

(a) All questions, classical inference (b) All questions, clustered inference

(c) Redistribution questions, classical infer-
ence

(d) Redistribution questions, clustered infer-
ence

Figure A6: Robustness of the results to placebo cutoffs.
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Fourth, in Table A1, we present further balance tests on additional variables com-

plementary to the ones presented in the main text. We report only the clustered nonpara-

metric results (the non-clustered ones are similar). For further brevity, we only report

the bias-corrected point estimates and robust standard errors. We focus here attention

on the outcomes that are realized before the elections and, thus, are pre-treatment co-

variate balance tests. Lyytikäinen and Tukiainen (2019) analyze the effect of the council

size on turnout and pivotal probabilities with larger data (more election years and more

cutoffs). We do not study these outcomes as they are post-election outcomes that can

be influenced by cohesion but not the other way around due to timing. Moreover, any

impacts that council size may have on policy outcomes (Pettersson-Lidbom 2012) during

the council term are not a concern to us as they, if any, are also realized long after the

elections.

Table A1: Covariate balance tests, CTT, clustered

Panel A: Economic and population characteristics of the municipalities
Outcome Personnel Tax rate Over 65yo Grants Expen. Unemp. Council Size
RD coefficient -366 -0.07 0.005 -0.265 -477 -1.33 6.21***
s.e. 306 0.10 0.016 0.276 411 1.43 2.04
N within main bandwidth 215 206 313 322 285 244 238

Panel B: Candidate level characteristics
Outcome Unemployed University Male Old Incumbent
Avg. effect 0.004 -0.007 -0.013 -0.04 -0.060*
s.e. 0.012 0.029 0.03 0.03 0.036
N within main bandwidth 7290 4615 6867 7349 7154

Notes: All outcome variables are measured at the pre-treatment stage, that is, economic and demographic characteristic
are measured before the council term. Results are generated using rdrobust package in STATA (Calonico et al. 2016) using
MSE-optimal bandwidth (optimized for each outcome separately) and triangular kernel. We use local linear regression
to construct the point estimator. We use local quadratic regression to construct the bias correction. We report the bias
corrected and robust point estimates and inference. Standard errors (and bandwidths) are clustered at the municipality
level. *** denotes statistical significance at 1% level, ** denotes statistical significance at 5% level and * denotes statistical
significance at 10% level.

For the balance test purposes, we hope to see non-significant coefficients for other

outcomes except for the council size itself (Council Size), which should jump at the

threshold in order to provide us with enough power for the design and the specifications.

That is indeed the case.

For other municipal economic and demographic characteristics, we report municipal

personnel per thousand inhabitants (Personnel), municipal income tax rate (Tax rate),

share of citizens over the age of 65 (Over 65yo), central government transfers in 1,000e per

capita (Grants), expenditure in e per capita (Expen.), and unemployment rate (Unemp.).

All these variables are measured in the election year and, thus, cannot yet be influenced

by the council that is elected in that year but starts its term in the beginning of the

following year. For individual candidate characteristics, we report their unemployment

status, a dummy for university education, a dummy for being male, a dummy for being
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65 years old or older, and their incumbency status.

The sole unbalanced variable is the individual-level incumbency status which is statis-

tically significant at the 10% level. It is surprising that this coefficient is negative because,

by construct, there are more incumbents in larger councils. As the negative coefficient is

hard to rationalize theoretically, it is likely to be just a statistical fluke related to multiple

testing.

However, to argue further that the incumbency status does not confound the results,

we study in Table A2 whether incumbency changes most at those cutoffs where dispro-

portionality changes the most. This is not the case. Possible alternative mechanisms

could be that the number of candidates, of parties or of respondents changes at the cut-

offs at which disproportionality changes. However, we show in the same table that their

coefficients are not statistically significant, and cohesion measures are the only variables

that shows a significant effects at the same cutoff as disproportionality. Thus, the over-

all evidence gives the strongest support to disproportionality being behind the cohesion

response.

Table A2: Multiple cutoffs

pop.>2k pop.>4k pop.>8k pop.>15k
Modified Gallagher -0.01 -0.02*** -0.02*** -0.02
Slope index 0.03 -0.10** -0.06** -0.08
All questions index -0.008 -0.006 -0.018*** 0.016
Redistribution index -0.004 -0.035 -0.029* 0.06
Incumbency -0.12 -0.20 0.02 -0.07
Candidates (munic.) -1.57 1.62 3.76 -6.09
Numb parties -0.75* -0.25 0.44 -1.8
Eff numb par -0.72 0.19 0.005 -1.1**
Candidates per seat -0.37 -0.53 -0.85 -0.73
Candidates (party) -2.73 -6.3 6.7 -42.1
Respondents (party) -1.90 -0.64 2.50 -0.80

Notes: Candidates (party) and Respondents (party) are at the party-municipality -election year -level while the other
variables are municipality-election year -level. Results are generated using rdrobust package in STATA (Calonico et al.
2016) using MSE-optimal bandwidth (optimized for each outcome and cutoff separately) and triangular kernel. We use
local linear regression to construct the point estimator. We use local quadratic regression to construct the bias correction.
We report the bias corrected and robust point estimates and inference. Standard errors (and bandwidths) are clustered at
the municipality level. *** denotes statistical significance at 1% level, ** denotes statistical significance at 5% level and *
denotes statistical significance at 10% level.
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Fifth, we provide evidence that candidates do not change their policy position in VAA

when their incentives change. To achieve this, we analyze within candidate changes be-

tween 2008 and 2012 in those VAA questions that remain the same or very similar across

the years, when candidates’ contextual environment changes. First, we analyze changes in

council size, which may happen due to changes in municipal population, municipal merg-

ers or candidate mobility. Whichever the reason, all should affect candidates’ incentives

to respond strategically. Second, we analyze party switching. Out of 8550 candidates in

total that re-run and respond to survey both years 5.3% switch their party. We study

absolute changes so that possible changes in the opposite directions do not cancel each

other out in the estimation. While candidates overall change their responses somewhat

over time (Constant), they do not respond to changes in their contextual environment.

Only one out of 12 estimates of interest in Table A3 is statistically significant and the

magnitudes of the point estimates in relation to the constants are small. These results

support the view that is not the candidates who respond to changes in proportionality

but rather the plausible mechanism is candidate selection by parties.

Table A3: Do candidates respond differently if their contextual environment changes?

Daycare Social welfare Anti environment Progressive Sell Subsidy
Party switcher 0.0491 -0.0483 0.0306 0.1414** 0.0097 -0.0308
s.e. [0.0754] [0.0504] [0.0567] [0.0611] [0.0252] [0.0245]
Constant 1.5462*** 1.1781*** 0.5947*** 1.0411*** 0.4801*** 0.1580***
s.e. [0.0920] [0.0552] [0.0739] [0.0927] [0.0319] [0.0345]
N 7504 7504 7504 7504 7504 7504

Daycare Social welfare Anti environment Progressive Sell Subsidy
Absolute change in council size 0.0009 0.0005 0.0016 0.0000 0.0002 -0.0002
s.e. [0.0015] [0.0011] [0.0019] [0.0015] [0.0009] [0.0008]
Constant 1.3847*** 1.0241*** 0.8555*** 0.9922*** 0.3356*** 0.1017***
s.e. [0.0952] [0.0540] [0.0685] [0.0815] [0.0307] [0.0383]
N 7504 7504 7504 7504 7504 7504

Notes: Outcomes are absolute changes in responses to following questions. Daycare: “If one of the parents is at home,
we should limit the right of the family to have their child placed in daycare”. Social welfare: “It is nowadays too easy
to be admitted to social welfare”. Anti environment : “We can relax environmental policies if it increases employment
or material welfare of municipal residents.”. Progressive: “The municipal user fees should be made more progressive in
income”. Sell : “Which of the following options should be mainly used in order to balance the municipal budget in your
municipality? Choose two of the following options. Option: Selling off municipal property (2012 and 2008 are similar but
not identical)”. Subsidy: “Which of the following options should be mainly used in order to balance the municipal budget
in your municipality? Choose two of the following options. Option: Developing the business in the municipality (2012 and
2008 are similar but not identical)”. Party switcher is a dummy for candidates running in different parties in 2008 and
2012. Absolute change in council size is a continuous variable measuring how much council size changed in absolute terms
between 2012 and 2008. All regressions control for municipal and party label fixed effects, incumbency status, university
education, unemployed status, student status, high professional sose status, gender, being above 60 years old, and age.
Sample includes 2012 candidates that ran and responded to the VAA both in 2008 and 2012. Standard errors clustered at
municipality level reported in brackets. *** denotes statistical significance at 1% level, ** denotes statistical significance
at 5% level and * denotes statistical significance at 10% level.

Sixth, in Table A4, we replicate our main result when including all municipalities,

that is, not limiting the sample to municipalities with population smaller than 22500.

The point estimates are smaller than in the main results. This is expected theoretically

as demonstrated in Figure A3, because at larger population cutoffs the effects should be

smaller. The sample is much larger than in the main analysis both because of the larger
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bandwidth and including larger municipalities.

Table A4: All cutoffs included: Policy positions and council size, nonparametric RDD
(candidate level)

All questions All questions Redistribution Redistribution
Conventional local linear RD coefficient -0.0037 -0.0025 -0.0077 -0.0056
95% Confidence interval with bias-correction

[-0.006 ; -0.002] [-0.006 ; 0.001] [-0.014 ; -0.003] [-0.014 ; 0.0005]and robust inference
N within main bandwidth 16211 19202 18106 20169
MSE-optimal bandwidths (main/bias) 3527/8200 5731/11792 5008/10970 5879/12441
Clustered bandwidths and s.e.’s No Yes No Yes

Notes: Results are generated using rdrobust package in STATA (Calonico et al. 2016) using MSE-optimal bandwidth and
triangular kernel. We use local linear regression to construct the point estimator. We use local quadratic regression to
construct the bias correction. Sample is not limited to municipalities with population below 22500.

Seventh, in Table A5, we replicate our main result when restricting our sample

to the elected candidates. As our results indicate, elected councils consist of more

heterogeneous parties as municipalities grows larger. That is, our main result of dispro-

portionality influencing parties’ selection incentives when recruiting candidates for their

lists seems to carry over to the elected governing body.

Table A5: Elected candidates only: Policy positions and council size, nonparametric
RDD (candidate level)

All questions All questions Redistribution Redistribution
Conventional local linear RD coefficient -0.008 -0.0064 -0.021 -0.020
95% Confidence interval with bias-correction

[-0.014 ; -0.0029] [-0.015 ; -0.0008] [-0.049 ; -0.004] [-0.051 ; -0.002]and robust inference
N within main bandwidth 1828 2128 1758 1907
MSE-optimal bandwidths (main/bias) 643/1128 717/1191 593/1049 641/1077
Clustered bandwidths and s.e.’s No Yes No Yes

Notes: Results are generated using rdrobust package in STATA (Calonico et al. 2016) using MSE-optimal bandwidth and
triangular kernel. We use local linear regression to construct the point estimator. We use local quadratic regression to
construct the bias correction. The sample includes only the elected candidates.

A3 Descriptive statistics

Table A6: Respondent sample selection

Non-respondents Respondents
n Mean Std.Dev. n Mean Std.Dev.

Male 34,795 0.63 0.48 40,839 0.58 0.49
Age 34,794 50.9 13.5 40,839 45.9 13.0
Incumbent 34,795 0.18 0.38 40,839 0.23 0.42
Votes 34,794 39 61 40,839 90 204
Elected 34,795 0.21 0.40 40,839 0.32 0.46
University 27,325 0.11 0.31 37,040 0.24 0.43
Unemployed 34,772 0.06 0.24 40,819 0.05 0.21
Old 34,795 0.28 0.45 40,839 0.15 0.36

Notes: Comparison of 2008 and 2012 Finnish municipal candidates who responded or did not respond to the YLE VAA
survey.
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Figure A7: Histograms of VAA response shares by party or municipality. On the left, by
party for all parties, in the middle, by party only for the three nationally largest parties
(KESK, KOK, SDP), and on the right, by municipality.

Table A7: Descriptive statistics

Panel A: Economic and population characteristics of the municipalities
Personnel Tax rate Over 65yo Grants Expen Unemp Population

mean 2268 19.5 0.22 2.3 6299 11.9 6852
s.d. 773 0.9 0.05 0.8 1094 3.7 5147

Panel B: Political characteristics of the municipalities
Council size Candidates Numb parties Eff numb par Redistribution All questions

mean 27.6 81.1 5.90 3.49 0.27 0.12
s.d. 7.7 38.5 1.44 0.93 0.03 0.01

Panel C: Party level characteristics
Vote share Respondents Candidates Cand per seat Redistribution All questions

mean 0.28 12.7 15.5 3.10 0.26 0.12
s.d. 0.16 6.5 13.2 0.73 0.04 0.01

Panel D: Candidate level characteristics
Unemployed University Male Old Incumbent Redistribution All questions

mean 0.04 0.19 0.58 0.15 0.28 0.27 0.13
s.d. 0.19 0.40 0.49 0.36 0.45 0.09 0.03
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A4 Voting aid application questions

YLE voting aid application questions in 2008

• In order to provide our municipality with more revenue, we should [choose two]:

– increase the property tax rate for residential buildings. (Redistribution index)

– increase the property tax rate for holiday houses. (Redistribution index)

– increase user fees. (Redistribution index)

– introduce new user fees. (Redistribution index)

– sell off municipal property.

– consider a municipality merger.

– attract business with favorable conditions or financial support.

– attract new well-off taxpayers by offering them building plots.

– request for more state subsidies.

• Which of the following services should we privatize [choose as many as you like but

at least one of the following]:

– comprehensive school.

– health center.

– eldercare.

– day care.

– municipal engineering.

– social welfare.

– substance abuse treatment and rehabilitation.

– fire and rescue services.

– zoning.

– special health care.

– water utility.

– none of the above.

• The following questions have a five-step scaling: 0 = completely disagree, 1 =

somewhat disagree, 2 = empty, 3 = somewhat agree, 4 = completely agree

– It is nowadays too easy to be admitted to social welfare. (Redistribution index)

– The municipal user fees should be made more progressive in income. (Redis-

tribution index)

– If there is no other option, we should raise the municipal tax rate rather than

cut from the municipal services.

– If one of the parents is at home, we should limit the right of the family to have

their child placed in daycare.

– We should downsize the number of employees in my municipality because there
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are too many of them.

– We can relax environmental policies if it increases employment or material

welfare of municipal residents.

– If forced to choose, it is better to cut from healthcare than from schools because

there are private health centers but no private schools.

YLE voting aid application questions in 2012

• Which of the following options should be mainly used in order to balance the

municipal budget in your municipality? Choose two of the following options:

– issuing more debt. (Redistribution index)

– increasing user fees or introduction of new ones. (Redistribution index)

– raising taxes. (Redistribution index)

– cutting down services.

– selling off municipal property.

– developing the business in the municipality.

• If my municipality got a big donation to be spent on municipal services, it should

mainly spent on [choose two]:

– social welfare

– daycare

– eldercare

– schools

– wages of nurses

– health centers

– special healthcare

• Let’s assume that your municipality is financially troubled. You must save and

there is a trade-off between the services for the elderly and the children. What will

you do?

– We should save but I still propose issuing more debt. (Redistribution index)

– I cut from the services for the elderly.

– I cut from the services for the children.

– I try to cut even-handedly from both kinds of services.

• A historical building has fallen into disrepair and it has been proposed that it should

be demolished. On the other hand, there are proposals that it should be repaired.

What is your stance?

– History is more important than a temporary economic gain. The building

should be repaired.

– Economic gain is more valuable than history.

– The plot should be used more gainfully than now.
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– There is a risk of a precipitate decision. I suggest we postpone the decision.

– I listen at what municipal residents opine on the matter and form my opinion

accordingly.

– Historical value and economic gain are not comparable. I don’t want to take

a stand.

• They’re planning a new residential area where immigrants and people living on

social welfare would live next to well-off. How do you find it?

– I definitely disapprove. I can’t comprehend such an attempt towards a diverse

area.

– I try to consider if the project could create something socially and humanely

new that we could learn from.

– I actively start looking for a compromise without taking a firm stand.

– I find the project very positive. I’m just amazed by intolerance of the others.

• The following questions have a five-step scaling: 0 = completely disagree, 1 =

somewhat disagree, 2 = empty, 3 = somewhat agree, 4 = completely agree

– We should increase the health care user fees in my municipality. (Redistribu-

tion index)

– It is nowadays too easy to be admitted to social welfare. (Redistribution index)

– We should raise the property tax rate in my municipality. (Redistribution

index)

– The municipal user fees should be made more progressive in income. (Redis-

tribution index)

– The old should have a universal right to a retirement home similar to one

enjoyed now by children and daycare.

– Privatization of municipal health care would increase efficiency and lower the

costs.

– If one of the parents is at home, we should limit the right of the family to have

their child placed in daycare.

– My municipality should receive refugees with a positive asylum decision.

– Too little attention has been paid to marginalization of children and youth in

my municipality.

– Public bins of my municipality should allow for recycling.

– More public money should be spent on road maintenance.

– We can relax environmental policies if it increases employment of municipal

residents.

– If my municipality were to merge with another municipality, there should be

a non-binding referendum about the merger.
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– The five-year long dismissal period for the municipal employees in conjunction

with a municipality merger is too long.

– Municipal employees should not be nominated as municipal board members.

– The voting age in municipal elections should be decreased to 16 years [from

18 years].

– MPs should not run in municipal elections.
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Hyytinen, A., J. Meriläinen, T. Saarimaa, O. Toivanen, and J. Tukiainen
(2018a): “Public employees as politicians: Evidence from close elections,” American
Political Science Review, 112, 68–81.

——— (2018b): “When does regression discontinuity design work? Evidence from ran-
dom election outcomes,” Quantitative Economics, 9, 1019–1051.

Iaryczower, M. and A. Mattozzi (2013): “On the nature of competition in alter-
native electoral systems,” Journal of Politics, 71, 829–853.

Ilmarinen, V.-J., V. Isotalo, J.-E. Lönnqvist, and Åsa von Schoultz (2022):
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