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1 Introduction

Does political representation matter for policy? In a majoritarian system, this ques-

tion is usually equivalent to: does it matter who wins the election? The reason is that

after Duverger’s law a two-party system is likely to emerge. In a proportional election

system, however, the question is more complicated. We frequently observe a multi-

tude of parties and winning an election is not as clear a concept as in a majoritarian

system.

There are two reasonable measures of political representation for a multi-party system,

both of which are equivalent in a two-party system. The first is seat shares. In a two-

party system, the party with the higher seat share is the winner. In a multi-party

system the seat shares of parties do not necessarily indicate the winner of an election:

the party with the highest share may well find itself in the opposition to a coalition

of smaller parties. Nevertheless, the seat share gives us a measure of representation

in the legislature of the party in question.

The second measure is voting power.1 Voting power can be investigated from two

different angles, a policy-oriented and an office-motivated perspective. Since we are

interested in the policy decisions of a legislature, we will use the purely probabilisitc

measure of voting power after Penrose (1946) and Banzhaf (1965).2 In a two party

system, voting power will either be one or zero, depending on who has the higher

seat share. This makes voting power and seat shares equivalent measures of political

representation. For multi-party systems on the other hand, voting power may differ

substantially from seat shares. As an introductory example, consider three parties,

where two big parties have 48% each, and the third party has only 4%. Their relative

voting power will be one third each because each party is equally useful for forming a

winning coalition.

In the current paper, we estimate the causal effect of seat shares and relative voting

power of parties on policy outcomes in a municipal council. We find three key results.

First, there certainly are correlations between seat shares or voting power on the one

hand and policy outcomes like taxes and spending on the other. However, these OLS

results are misleading because the causal estimation shows different results. Second,

political representation measured in seat shares does not affect policy. And third,

when measured in voting power, political representation does matter.

1See Felsenthal and Machover (1998) for details on voting power. The exposition here is based
on their book.

2The office-motivated measure is the game-theoretic index after Shapley and Shubik (1954) which
measures the power to aquire a share of a price, e.g. an office.
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Estimating the causal effect of political representation on policy crucially depends on

overcoming a fundamental endogeneity problem: the correlation of political represen-

tation with (unobserved) voter preferences. The observation that, say, a pro-business

party obtains 3 seats or a certain amount of voting power in a town council and the

local business trade tax is observed to be below average does not imply causality of

political representation of the liberal party on tax rates. Ideally, we would like to run

an experiment, where we assign political representation randomly to municipalities.

In the perfect experiment, voter preferences are similar on average in treatment and

control group and we could measure the causal effect of a higher seat share or more

voting power for a specific party. This is (and should be) impossible.

In the absence of experimental data, a new literature has emerged in political eco-

nomics that applies techniques from the program evaluation literature to draw valid

inference from observational data. In a first paper, Lee, Moretti, and Butler (2004)

estimate the effect of party affiliation in the US House of Representatives on pol-

icy by using a regression discontinuity design (RDD). Under the assumption that

vote outcomes are subject to some randomness, they argue that the party affiliation

(Democrat or Republican) of a representative of a district is a quasi-random event if

the margin of victory was very small. They show significant effects of party affiliation

on the voting record of the representatives.

Using a similar design, Pettersson-Lidbom (2008) studies the policy effects of having

a left-block majority (of one or more parties) in Swedish municipalities. The identi-

fication is again a RDD at the 50% vote margin. He finds significant effects of block

majorities on tax rates and different spending categories. Ferreira and Gyorko (2009)

investigate the effect of having a Democratic or a Republican mayor in office in US

Cities on fiscal outcomes in a similar RDD framework. They find effects of the major

on policy only if Tiebout competition between municipalities is weak.

In all these studies, the threshold is the absolute majority of the votes that is needed

to gain control of a certain political office or institution. The political setting in all

studies is a two-party majoritarian system or an assumed two-block party structure

in a proportional system. This has two consequences for the research design. First,

seat shares and voting power are equivalent concepts, as outlined above. Second, it

is possible to use a simple RDD framework at a fixed threshold. While our research

design also relies on close elections, we are specifically interested in different measures

of political representation that are not only binary variables of winning or losing.

Moreover, in proportional election systems blocks of parties are very difficult to define,
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especially in local politics. Finally, if we take the proportional system seriously, there

are no fixed thresholds at which a party gains or loses a seat or voting power.

Folke (2010) was the first to estimate the effect of seat shares in Swedish municipalities

on policy outcomes under a proportional election system. He finds interesting results

for the green party, which has an effect on local environmental policy, and an anti-

immigration party, which he shows to have an effect on local immigration policy. He

finds no effect of seat shares on taxes. A study that uses a related identification design

is Liang (2009). He estimates the effects of party representation on political outcomes

in subsequent local elections. The two incumbency effects that he investigates are the

effect of holding a seat and the effect for each member of the council to be part of the

government coalition. He finds a positive incumbency effect of holding a seat, but no

incumbency effect of being part of the government.

Identification in Folke (2010) stems from observations in which a certain seat alloca-

tion was very close: he determines counterfactual observations as those in which, for

example, party A was either very close to winning or very close to losing a seat. By

assuming that such a close seat allocation is the result of an as-good-as-random event,

he solves the endogeneity problem of political representation and is able to isolate a

causal effect of seat shares on policy.

In our analysis, we generally build on the estimation strategy developed in Folke

(2010). However, we investigate both seat shares and voting power and show that

seat shares have no effect while voting power does. Second, we outline a conceptual

framework of randomness in elections. This conceptual framework leads naturally to

a different method to identify close seat allocations. We shortly describe this method

in the following for the purpose of introduction.

In general, a certian seat allocation depends on both, the council size and the entire

vector of votes of all parties. Both are arguments in the seat allocation function

that translates votes into seats. Folke (2010) uses an alogrithm based on this seat

allocation function to calculate the minimal vote change that is required for a seat to

change. This is done for every party in every council. This minimal vote change is

his measure of closeness of a seat allocation for a specific party.3

In our method, we repeatedly perturb the vote vector for each observation by adding a

random variable to the votes of each party. Then we simulate the seat allocation and

voting power and observe whether they change. Observations whose seat allocations

3We will discuss this in more detail in section 3.2.
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or voting power change often are considered close and are used for identification for the

respective parties. Those observations for party A with repeated seat gains during the

perturbations will receive a negative treatment because they were close to gaining a

seat but did not receive it in the actual seat allocation. Positive treatment is assigned

accordingly. This treatment variable is then used as an instrument for seat shares. For

voting power, we calculate the average gain or loss of voting power when voting power

does change. This average, together with the number of perturbated simulations in

which it changes, gives us an instrument for voting power.

We have compiled a new data set that combines information on both election outcomes

and fiscal data at the municipal level in Germany. As of now, we have complete data

for the two recent municipal elections in four out of 13 German states: Thuringia,

Bavaria, Hesse and North Rhine-Westphalia.4 In the current analysis, we use the

results of about 7200 independent elections and subsequent fiscal outcomes. The

election data contains information on total votes and seats for all parties. For the

fiscal variables, we have yearly information on the three local tax rates (trade tax as

well as property tax A and B) and the aggregate spending data for each municipality.

The paper is organized as follows. In section 2, we outline the electoral rules and give

some background on the responsibilities of German municipalities. Section 3 presents

our empirical strategy, including the methodological background on how to define

close elections and how to calculate voting power. The data is presented in section 4,

section 5 contains the results before the analysis is concluded in section 6.

2 Institutional Background

In this section, we describe the seat allocation functions that are used in German

municipalities and give some institutional background on local politics in Germany.

2.1 Elections and electoral rules

In Germany, there are four tiers of government: federal, state, county and municipal-

ity. Our focus is on municipal elections and policies. In municipalities, the legislative

body is the council (Gemeinderat or Stadtrat, depending on the size). It is elected

every 5 years5 in a proportional election system, sometimes with elements of a mixed

4The three states Berlin, Bremen, and Hamburg are city-states where municipality, county and
state coincide. In total there are 16 German states. We have to restrict the analysis to those four
states due to limitation in data availability.

5Except in the two states Bremen and Bavaria where it is 4 and 6 years respectively.
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member proportional system.6 The parties that participate are the 5 major parties

in Germany: center-right party (CDU - Christlich Demokratische Union), center-left

party (SPD - Sozialdemokratische Partei Deutschlands), the liberal party (FDP - Freie

Demokratische Partei), the Greens (DIE GRUENEN) and the communist party (DIE

LINKE), as well as some minor small parties and local parties.7 One of the local

parties, the Free Voters (Freie Wähler), while purely local and independent, is often

member of a collective of Free Voter parties, either regional or on a state level.

The mayor of the municipality is elected by the public as well. Often, the timing of the

elections coincide. The mayor is head of the administration and in some states also

member of the council.8 Even though the mayor proposes the budget and generally

sets the agenda, the council is free to change it and has the power over the legislation.

In every proportional election system, a seat allocation function is used to distribute

(discrete) seats to parties based on the votes that the parties received. This seat

allocation function is by design a step-wise function since there are more votes than

seats. The locations of these steps for party A, however, are not predetermined. They

are jointly determined by all arguments of the seat allocation function: the votes of

all parties, the sum of those votes and the council size. In order to clarify this issue,

we first describe the seat allocation functions used in German municipalities before

returning to the question of where the seat thresholds for a party A lie.

The states choose the allocation method for their municipalities such that all mu-

nicipalities in a certain state have the same seat allocation function. There are two

different seat allocation functions used in German municipalities.9

The first is the largest remainder method (or Hare-Niemeyer method). The first step

in this method is to calculate the Hare quota: total votes divided by total seats. This

gives the “price” in terms of votes that a party has to “pay” for one seat. Subsequently,

6A mixed member proportional system combines elements of a majoritarian election in districts
and proportional elections of the overall council. The resulting composition of the council, however,
will be determined by the proportional election part only. Therefore, for our paper the distinction
is not of importance.

7The CDU is the party of the current federal chancellor Angela Merkel, of Helmut Kohl and
Konrad Adenauer, the SPD is the party of Gerhard Schröder, Helmut Schmidt and Willy Brandt,
the FDP is the party of Guido Westerwelle and Hans-Dietrich Genscher, The Greens is the party of
Joschka Fischer and The Left is the former PDS which was founded as the successor party of the
Socialist Unity Party (SED) in former East Germany.

8This potentially has consequences for our research design as we will discuss later.
9The state of North Rhine-Westphalia recently reformed its voting legislation and is now using a

third allocation function. However, under the ruling law in our time period we only observe the two
functions explained in this section.
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the votes of all parties are divided by this price. The resulting quotient is the exact

number of seats that each party should receive in case of perfect proportionality.

However, it is rarely, if ever, an integer. Therefore, the largest remainder method

allocates the seats according to the integer of this quotient. This results almost

always in at least one remaining seat. The remaining seat(s) are then distributed

according to the rank order of the remainders of each party.

The second method is the highest averages method (or d’Hondt method).10 This

method proceeds just as the largest remainder method by calculating the price of a seat

(the Hare quota), dividing each party’s votes by this price and then distributing seats

according to the integer of the resulting quotient.11 As under Hare-Niemeyer, there

will be at least one remaining seat. Under the d’Hondt method, however, the price

of the seats is lowered in small increments in order to distribute the remainig seat(s).

The procedure is repeated with a lowered price and seats are allocated according to

the integer until the procedure results in a complete allocation of all seats.12

Now we return to the question of where a seat threshold lies for party A. Consider a

council with 10 members, and 100 voters. The seat allocation function is the Hare-

Niemeyer method. The Hare quota or price is 10 votes per seat. If party A has 56

votes, and parties B and C 22 each, party A receives 6 seats (5 seats from the integer,

and the remaining seat for having the largest remainder) and parties B and C two

each. If parties B and C have 27 and 17 votes respectively, party A receives only 5

seats for its 56 votes. However, it was very close to gaining the sixth seat. Therefore,

the distance to a seat change depends on the whole composition of the vote vector,

not only on the votes for a specific party. A similar argument would hold under the

d’Hondt method.

2.2 Responsibilities of German municipalities

The local government is head of the administration of the municipalities, and it man-

ages a yearly budget of about 1400 Euro per capita on average. This amounts to

10There are several highest averages methods, for instance the method of Sainte-Lague. Since only
the method of d’Hondt is used in Germany, we will describe only this method.

11There are several different ways of reaching the final seat allocation in the highest averages
method. The other common form is the use of a divisor series. Both yield the exact same result.

12The two approaches may lead to different seat allocations since the d’Hondt method slightly
favors larger parties. The intuition is as follows: the “price” of a seat in the d’Hondt method is
lowered until distributing seats according to the integer of the resulting quotient leads to a full
distribution of seats. If we regard the votes of a party as its budget, lowering the price is best for
the party that already has the most seats – compared to the Hare-Niemeyer method where just the
remainders are compared.
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roughly one third of total per capita government spending in Germany. Moreover,

two thirds of all investment spending is allocated by municipalities, and they employ

around 40% of all state employees.13

The municipalities set three taxe rates whose revenues completely accrue to them:

a trade tax for businesses and two types of property taxes. The local budget also

contains a share of the income tax revenue raised in the municipality and a part of

the VAT revenue. Setting the rates for those two taxes is however not a municipal

responsibility. Another part of their budget is federal or state allocated funds that

the municipalities administer, e.g. for public schools or social services.

The municipalities spend their revenues in the following areas:

• general administration

• public order

• public schools, cultural centers and services, social services (elderly care, immi-

gration housing, child care, youth services)

• sport and recreation

• infrastructure investments (housing projects, roads), public transport, business

development, management of public firms

However, the division of tasks between the tiers is often complex: which tier of gov-

ernment pays for the service or investment, or for part of it, which tier enacts the law

or by-law, which tier administers the service and so forth. More often than not, each

of these tasks is itself divided between the tiers of government. Thus, the degree of

discretion for the municipality varies by field. While municipalities are, for example,

completely free to decide about cultural or recreational institutions, most social ser-

vices have to be administered within clearly defined laws and by-laws. Those rules

are enacted by the federal or state government and the municipalities use mandated

funds from higher tiers. However, even there the municipalities can choose to apply

rules strictly or not. What is more, they can for example supplement social services,

expand or restrict child care or start an initiative for public transport.

13See Bundesbank (2007).
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3 Empirical Strategy

In this section, we will outline the empirical strategy for both, seat shares and voting

power. We will start with seat shares and the problems of identifying a causal effect.

Then we will turn to using close election results only and describe in subsection 3.2

how we define close elections. In the last subsection (3.3), we will discuss voting power

and show how we can construct instruments for voting power in our setting using close

elections.

3.1 Estimation setup for seat shares

In general, the effect of parties on policy is hard to distinguish from the underlying

preferences of the voters. Assume that we have parties A, B and C, a vote vector

vi, seat shares sj
i and outcome Yi in municipality i. We would like to estimate the

effects of the parties on policy outcome Yi. Experimental data is impossible to obtain

and OLS of the outcome on seat shares or voting power is biased by underlying voter

preferences if we estimate

Yi = α + βBsB
i + βCsC

i + ei. (1)

The error term in this equation contains not only a random component wi but also

unknown voter preferences φi:

ei = wi + φi

These voter preferences affect both the outcome and the seat shares, as voter prefer-

ences are a main determinant of the election results. Therefore, E(sj
iei) 6= 0 and the

coefficients will be biased.

However, we could use the fact that the seat allocation function is a discontinuous

function of the vote vector: a party can only gain a full seat, not a fraction of a

seat. That in turn means, vote shares and seat shares do not necessarily coincide.

If we interpret vote shares as reflecting voter preferences and take seat shares as our

measure of political representation, we could estimate

Yi = α + βBsB
i + βCsc

i + f(vi) + ui. (2)

The problem with this approach is that the function f(·) needs to capture the voter

preferences φi correctly over the whole range of possible values for vi in order for the

seat shares to be uncorrelated with the error term. Formally, the condition is
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E(sj
iei | f(vi)) = 0

It is hard to argue that we will be able to accomplish that.

However, there is a different way to use the step-wise nature of the seat allocation

function: only use seat allocations that were close to being changed for identifica-

tion. This relaxes the need to specify the whole function f(·) correctly. The two

assumptions that we need to make is that f(·) is continuous at the steps, and that

it is correctly specified close to these steps. As explained in section 2.1, these steps

are not predetermined, but depend on the votes of all parties, the total votes and the

council size. This in turn means that the steps could be anywhere in the vote vector

space. Does that imply that we need to specify f(·) correctly over the whole range,

just as in equation (2), if we use close seats only?

In order to answer this question, consider an extreme case where we have almost

unlimited amounts of data. This implies that we can get arbitrarily close to seat

thresholds. If we are just one vote away from a seat change for each close observation

that we identify, it is safe to argue that the averages that we calculate on both sides

(for close seat gains and close seat losses) will be unbiased and any difference is the

result of the seat change. In figure 1, we draw the potential outcome functions and a

hypothetical seat threshold (the solid vertical line), using the votes for this party on

the horizontal axis.14 Our interest lies in comparing A and B, because the difference

between the two is the causal effect of representation on policy outcome Y . If we can

get arbitrarily close to the threshold, we get unbiased estimates of A and B.

Of course, we need to relax this assumption since we do not have unlimited amounts

of data. However, we stay very close to the seat thresholds. In figure 1, we stay

between the dotted vertical lines. In these ranges we calculate averages on both

sides, in the segments a and b. Without any control for the underlying functional

relationship between the vote vector (the forcing variable) and the outcome variable,

those averages will be biased: the average over all observations in b will be too high,

and too low over all in a.15

Therefore, we have to use the function of the vote vector to account for this distance

to a threshold when calculating averages. This distance on the other hand is small,

and so is our reliance on the functional form of f(vi): we only need to make sure that

14As outlined above, this is not entirely correct because thresholds depend on the whole vote
vector, not only the votes of one party. The figure is therefore just for illustrative purposes

15See Hahn, Todd, and Van der Klaauw (2001) for a formal treatment of this bias.
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Figure 1: Using the discontinuity

The figure is based on Lee and Lemieux (2009).

the averages on both sides of the thresholds correspond to the points A and B that

we are ultimately interested in. In contrast to the specification in equation (2), we do

not use f(vi) to compare observations in E and F .16

For the close seats in a council of size Zi we will define a treatment variable tji .

This treatment variable takes on the value +1
2
/Zi if the close seat was just above a

threshold, that is, the party was close to losing this seat, and −1
2
/Zi in the opposite

case. We call the two values positive and negative treatment respectively:

tji =


+1

2
/Zi for positive treatment,

−1
2
/Zi for negative treatment,

0 otherwise.

.

The values ensure that the difference between gaining and losing a seat is one divided

by the council size, that is, the difference between positive and negative treatment

is measured in seat share terms.17 This makes the interpretation of the coefficients

easier, as we will discuss later.

Moreover, we define the variable cj
i :

16In other words, we rely on f(vi) only for very short distances, for which even an linear approxi-
mation might suffice.

17Below, we will describe in detail how we assign positive and negative treatment for close elections.
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cj
i =

{
1 for positive and negative treatment,

0 otherwise.
.

This control variable cj
i ensures that our treatment variable tji only acts as an instru-

ment for those observations for which this party was close to gaining or losing a seat.

The observations for which it was not close will be used in order to add precision

to the estimation of the control function f(vi) and increase overall efficiency of the

estimates.

We could use these variables in a regression of the outomce yi, like Folke (2010) does,

without instrumenting. If we had just one forcing variable and could get arbitrar-

ily close to the thresholds, the difference between negative and positive treatment

observations would be equal to one seat and we could just use it in a regression.18

However, the forcing variable is in fact a vector and we cannot get arbitrarily close

to the thresholds either. Whether a seat was close or not depends on our definition

of closeness that we outline below. Even though we have confidence in our definition,

we use an intrumental variable strategy, where we instrument for seat shares with our

treatment variable. This ensures that our regression coefficients represent the effect

we want to estimate: the effect of 1% additional seat share.

The regression that we are going to estimate therefore takes the following form:

yi = α +
∑

j

βjs
j
i + f(vi) + Xiγ + µi + ei, (3)

where f(·) is the flexible function of the vote share, Xi is a set of control variables

and µi is a municipality fixed effect. We instrument for the seat shares sj
i with

our treatment variables tji . The set of control variables include population of the

municipality, dummies for each state-wide municipal election and the control variables

cj
i .

Note that we leave out one party, the CDU, in all specifications. The reason is that

in the OLS regressions, seat shares add up to one by definition. This is also true for

relative voting power, as we discuss below. The CDU is the biggest party and takes

part in almost all of the elections in the western states, and most of the elections in

Thuringia. The interpretation of the β’s is therefore: the effect of an increase in party

j’s seat share by 1% at the expense of the CDU on the policy outcome.19

18We would correct for different council sizes, of course.
19We measure seat shares from 0 to 100 in order to allow for this interpretation.
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There is one important assumptions for the validity of our research design: individuals

(here: parties or voters) cannot manipulate the vote vector such that a party ends up

just above or just below such a seat threshold or manipulate policy in anticipation of

a close election.

Election manipulation is (hopefully) impossible in Germany, and voters have no pre-

cise information about which side of a seat threshold parties are when making their

voting decision (they neither know the voting behavior of others, nor do they un-

derstand the seat allocation functions), so we can safely argue that this condition is

satisfied. The other issue is more difficult to dismiss a priori. However, we show evi-

dence that the party effects we identify do not show for policy that happened before

the election. Moreover, we include municipality fixed effects and a dummy for close

elections in order to control for some of this variation.

The next step in the empirical setup is to define which seats can be considered close

and to assign positive and negative treatment accordingly. In contrast to standard

RDD settings, the cutoff points in our setting are not immediately obvious. Our forc-

ing variable is a whole vector, and the votes for one party alone tell us nothing about

those cutoffs. Therefore, we need to find a way to determine which seat allocations

are close.

3.2 Defining close elections

In this section, we discuss how we define closeness of a seat allocation. We intend to

use close elections as a source of exogenous variation because we assume that there is

some random component in elections (e.g. the weather or errors in polls or popularity

shocks). Thus, randomness and closeness are linked. In fact, the way we think about

the randomness in elections determines the way we define which elections or seats are

close. In the following, we outline a conceptual framework of randomness in elections.

From this conceptual framework, we deduce our definition of close elections and the

method that we use.

To begin the discussion of a conceptual framework, we may consider sincere voting and

assume a continuum of voters’ bliss points along one policy dimension. Let us further

assume that parties are exogenously given and their allocation along this dimension is

known and fixed. However, the distribution of voting decisions along this dimension

changes, according to popularity shocks to the parties. In other words, voters take

policy and party popularity into account when making a voting decision.
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Under the assumption that everyone votes, parties may gain or lose votes only at

the expense of other parties (and not at the expense of non-voters). In our simple

one dimensional setting, the parties next to each other are gaining or losing from one

another. For higher policy dimensions, that is, a policy vector, the voter migration

pattern will be more complex. Whether a seat allocation was close for party A then

depends on how much voter migration between parties is necessary for party A to

gain or lose a seat. Alternatively, a close seat is one that changes often in repeated

elections with the same preferences and party locations, but newly drawn popularity

shocks.

As a second step, we can introduce the voters’ decision to participate in the election.

The participation shocks may be independent across parties (mobilization shock), or

related (weather shock).20 Thus, in this setting parties not only gain votes at the

expense of other parties (their neighbours) but also from non-voters. Whether a seat

of a party is close depends as before on the voter migration between parties, but it

is now combined with the participation shocks. Alternatively, a close seat is one that

changes often in repeated elections with the same preferences and party locations, but

newly drawn popularity and participation shocks. The difference between popularity

and participation shocks is not of much practical relevance, and is for the most part

a purely theoretical concept. One could think of just a popularity shock for parties

that not only leads to voter migration between parties, but equally to changes at the

participation margin.

Another story assumes strategic voting. Here, each voter has a preferred seat allo-

cation in parliament that best matches his own policy preferences. Polls and other

information provide a background against which the voters can assess and formulate

their voting strategy. However, voters need to interpret the information. In interpret-

ing the information, voters make mistakes and thus their voting is a combination of

a strategic choice and a random error term. The error might consist of two parts: a

common error that may be caused by erroneous news reports or some other correlated

errors in interpreting the information, and an individual interpretation error. A close

seat is therefore one that changes often in repeated elections with the same prefer-

ences and information, that is, the same strategically optimal decision, but newly

drawn errors. The migration patterns are less clear here: strategic voters may prefer

to vote for a rather “distant” party, to prevent an unwanted coalition or party from

winning.

20It is hard to imagine a participation shock that is the same for all parties because any reason
for such a shock may affect the voters of different parties differently.
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Based on these notions of election randomness, we propose the following definition of

closeness of elections. For each observation i with vote vector vi and the resulting

(known) seat allocation we add a vector of random variables to the vector of votes. We

then calculate the resulting seat allocation from this perturbed vote vector and track

whether the seat allocation has changed. This procedure is repeated multiple times.

In practice we add a vector ri of independently normally distributed random variables

to the vote vector of observation i with expectation zero and variance
(
kvj

i

)2
. The

standard deviation of these random variables is thus k percent of the votes of party

j. This ensures that for a small party the perturbation is small. Seat allocations for

party j in municipality i are considered close, if in repeated perturbations of the vote

vector, the seat allocation for this party j changes more than q% of the time.

Next we discuss our choice of q and its intepretation. For normally distributed random

variables, roughly 1
3

of the probability mass lies outside the interval of the mean

plus/minus one standard deviation. Moreover, we observe from our perturbations

that almost all seat changes go in one direction only, not both.21 It follows that if we

observe one additional seat for party j in municipality i in 1
6
th of our perturbations, we

know that roughly one standard deviation in vote change for this party was required

for this change in seat allocation.22 When we vary the degree of closeness in later

specifications, we will only change k in the standard deviation of the random variables.

The share q will always be 1
6

in order to allow for this interpretation.

In accordance to the specification above, we define close seats as those that change

more than 1
6
th of the time, and assign treatment as follows. We assign negative

treatment to those that were close to gaining an extra seat and therefore, had one

extra seat in more than 1
6
th of the perturbations. And we give positive treatment to

those that were just above a threshold and therefore close to losing one seat.

In future work, we would like to constrain the vector of random variables to reflect

a certain covariance structure in the shocks of parties (instead if assuming indepen-

dence). This covariance matrix should reflect the actual migration patterns between

parties and at the participation margin. We intend to estimate this migration from the

municipal election data. As a result, the closeness would be reflected more realistically

compared to using independently distributed random variables.

21It is possible, that a seat is close in both directions: if for instance in the Hare-Niemeyer method,
three parties have very similar remainders. However, such situations occur only rarely for very small
perturbations like the ones in the present paper.

22That does not mean that for every seat change one standard deviation vote gain or loss was
necessary for the party in question. A seat change for party A can be the result of vote changes for
other parties, too. The interpretation given here only offers an idea of the magnitudes involved.
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In contrast to our approach, Folke (2010) identifies close elections by analytically

computing the vote change from the realized vote vector to the closest point in the

vote space where the seat allocation changes. This minimal vote change requires

that there is no voter migration except the migration that leads to exactly this vote

change. If this migration pattern is utterly unrealistic (a green party gaining votes

at the expense of a right-wing party for instance), this minimal vote change is a

mere technicality that does not realistically describe the closeness of a seat allocation.

Moreover, the voter migration for the minimal vote change is arbitrary: sometimes it

is migration between parties, sometimes at the participation margin, sometimes both.

In our approach, especially when we add the estimated migration between parties,

randomness in the elections translates naturally into determining which seats were

close. Besides this conceptional advantage of the perturbed simulations there are two

additional benefits to our approach. First, the implementation is substantially easier.

Folke (2010) develops a complex algorithm to compute the minimal vote change.

This algorithm is specific to the electoral system in use in Sweden and is not easily

adjustable to variations in the electoral system. Specifically, it cannot be used without

substantial adjustments in the electoral system in some of the German states. Our

approach does not depend on the specifics of the electoral system, but can be applied

to any system. This is especially valuable for us, as each German state does in fact

have its distinct electoral rules. Secondly, it is simple to implement different structures

of randomness, for example a voter migration matrix or conditioning the randomness

on the party’s size. In the current paper for instance, we implement a version where

large parties with many votes have a higher absolute randomness in votes than small

parties.

3.3 Estimation setup for voting power

In this section, we will first define voting power and then discuss our instrumental

variables strategy. As outlined in the introduction, we use the policy-oriented measure

of voting power after Penrose (1946) and Banzhaf (1965). This a purely probabilistic

measure which is defined as follows.23 In the set N there are n different parties with

weights equal to their respective seat shares. The quota is one half which means that

every coalition of parties whose seat shares sum up to more than one half is a winning

coalition. The power set 2N with its 2n elements consists of all possible coalitions plus

the empty set. For a party A, there are 2(n−1) possible coalitions that it could be a

23The definition and discussion of voting power is based on Felsenthal and Machover (1998).
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part of. A party A is said to be critical in a coalition, if this coalition (with A) is a

winning coalition, but without A it is not.

Then the (absolute) voting power of party A is defined as

βa =
ηa

2(n−1)
, (4)

where ηa is the number of times party A is critical. If we assume that all coalitions

are equally likely to form, then βa measures the a priori probability of party A to be

in a position to change the fate of the decision. It is this interpretation that makes

this measure of voting power a measure of influence on policy.

Voting power measured in this way does not necessarily add up to one, as indicated

in the introduction. To construct an index of voting power that adds up to one, we

divide the ηa not by 2(n−1), but by the sum of the ηj’s:

β′
a =

ηa∑
j∈N ηj

. (5)

Which one is the appropriate measure of voting power in our context? Note first that

in case of an absolute majority for a party A, the absolute and the relative measure

of voting power will be equal to one for this party, and zero for all other parties.

If there is no absolute majority there will be negotiations about coalitions. And in

these negotiations, the parties with more relative voting power will be more likely to

influence policy. The absolute measure of voting power is less relevant because even

if party C has some absolute voting power, the resulting policy will be more in line

with those of party A and B if their absolute voting power is even higher. Therefore,

we will use relative voting power as our measure of representation.

As indicated above, the measure of voting power assumes that all coalitions are equally

likely to form. This is unlikely to hold in practice.24 Therefore, we will add weights to

the coalitions when we calculate voting power. In practice, we will locate parties in a

two-dimensional policy space. These dimensions capture unknown policy dimensions

(often called left-right or liberal-conservative). The distance between two parties is

then a measure of the likelihood of a coalition between the parties. This likelihood

will then be the weight of this coalition:

24The a priori voting power measure is used to analyse different voting rules, voting weights and
the like and is therefore very useful. In our context, where we want to analyse the power of known
parties with a certain policy position in a simple majority rule council, the a priori measure is less
useful.
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wkj = 1 − ds
kj, (6)

where dkj measures the distance between party k and party j, and s > 1 affects

the curvature of our distance measure. It only measures the curvature because we

normalize the distance between the most extreme parties to be unity. For those

parties (like a strongly right-wing party and a communist party) the weight on their

coalition will be zero which implies that they do not receive any voting power from

this coalition, even if it were a winning coalition and each of them were critical. If

we have a coalition of three or more parties, the distance within this coalition will be

equal to the distance between the two parties within that coalition that are farthest

away from each other.

Relative voting power with weights will then be calculated as:

β′w
a =

ηw
a∑

j∈N ηw
j

, (7)

where

ηw
j =

∑
j:critical

wkj. (8)

In words, ηw
j is the sum of all the weights of those coalitions in which party j is

critical.25 So far, we have guessed the party locations since we are still in the process

of estimating them. However, already these guesses illustrate how voting power and

subsequent results can change, once voting power is weighted by coalition likelihoods.

We return to the comparison between a priori and actual voting power in the results

section.

Now we turn to the specification of the regression and how we define our instrument.

The regression that we would like to estimate is

yi = α +
∑

j

βjp
j
i + f(vi) + Xiγ + µi + ei, (9)

where pj
i is relative voting power of the parties, f(·) is the flexible function of the vote

share, Xi is a set of control variables and µi is a municipality fixed effect. Note that we

have to leave out one party as relative voting power adds up to one. However, voting

25Bilal, Albuquerque, and Hosli (2001) propose a similar approach to weighted relative voting
power.
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power is endognous so we instrument for voting power using close election outcomes

in the following way.

We again perturb the vote vector of each observation, simulate the new seat alloca-

tion, but this time also calculate the voting power of the parties under this new seat

allocation. If one seat switches there are three possible consequences for voting power.

First, nothing changes because the seat change was not crucial for whether a coali-

tion is a winning coalition or whether a party is critical. As an example, consider an

absolute (super)majority for party A where this party A loses one seat but maintains

its absolute majority. Second, the voting power of those parties changes that had a

seat change. For instance, if party A has 6 and party B has 7 seats, and after the

perturbation party A receives 7 and party B 6 seats. For the other parties, nothing

changes. And third, the voting power of more than two or even all parties changes.

This in not uncommon: when a seat change leads to different winning coalitions, the

voting power of all parties is likely to change.

For our instrument, we first count the number of changes in voting power in each

perturbed simuation. However, we not only need to know, how often the voting

power changed, but also by how much. Therefore, we also calculate the average

change in voting power for the times that it did in fact change. Then our instrument

is this average change in voting power for observations that experienced changes a

sufficient number of times. We again let this number be 1
6

because this allows for

the interpretation that roughly one standard deviation (of our random variable) was

necessary to induce this shift.

4 Data

We have compiled a new data set that combines information on both election out-

comes and fiscal data on the municipality level in Germany. We use data from four

German states: Bavaria, Nord Rhine-Westphalia and Hesse from the western part

and Thuringia from the eastern part.

Table (1) shows the descriptive statistics for the political variables. From each state

we have election data on two municipal elections. There are between 400 and 2050

municipalities in each election. The five major parties in Germany do not participate

in all elections. The center-right party (CDU - Christlich Demokratische Union) and

the center-left party (SPD - Sozialdemokratische Partei Deutschlands) participate in
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Table 1: Data set - descriptive statistics for the election data

Election Observations Participation rate in the elections for

State/Year CDU SPD FDP Green PDS

Thur 1999 766 0.69 0.38 0.18 0.01 0.32
Thur 2004 716 0.66 0.33 0.14 0.01 0.29
Hes 1997 417 0.98 1.00 0.24 0.55 0.00
Hes 2001 414 0.98 0.99 0.50 0.49 0.00
NRW 1999 396 1.00 1.00 0.82 0.84 0.05
NRW 2004 396 1.00 1.00 0.88 0.82 0.06
Bay 1996 2056 0.84 0.66 0.08 0.18 0.00
Bay 2002 2056 0.83 0.65 0.09 0.16 0.00

Total 7217

Notes: The table shows the number of observations for each election in the first column. The
other columns show how often the different parties participated in the respective elections. The
abbreviations for the states are: Thur - Thuringia, Hes - Hesse, NRW - North-Rhine Westphalia,
Bay - Bavaria.
Source: Own calculations, based on the data provided by the state election offices.

almost all elections in western states as well as in many communities in the east-

ern state. The green party (DIE GRUENEN) and the liberal party (FDP - Freie

Demokratische Partei) participate in roughly half the elections in the western states

(except in Bavaria), but considerably less in the east. For the communist (former

east) party (DIE LINKE or PDS), the pattern is the reverse.

Table (2) shows the descriptive statistics for the fiscal outcomes. For all these out-

comes, we took the average over the period between two elections.26

For the three local tax multipliers and the major spending categories, we have data

for every election. Similarly for the aggregate spending categories “Total spending”,

“Spending in personel” and “Investment spending”. All spending data is measured

in Euros per capita. The tax multipliers require some explanation. The trade tax

is a tax on business income, where ”‘business”’ includes all companies and firms as

well as self-employed that do not belong to the ”‘free professions”’ (Freiberufler).

These include for example artists, lawyers, scientists, teachers, accountants, doctors,

all medical therapists, architects, journalists, fotographers and engineers. The tax

payment is calculated based on federal tax law and then multiplied by the trade tax

multiplier that the municipality sets. This trade tax is separate from the federal

26In cases where we do not have data for the whole period – for instance for the election in 2004,
the term just ended recently – we took the average over all years that we had data for. Our data on
fiscal outcomes starts in 1998.
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Table 2: Data set - descriptive statistics for the fiscal data

Fiscal Category Observations Mean Std. dev Min Max

Trade tax multiplier 7217 329.4 38.3 170 490
Property tax A multiplier 7217 287.5 68.2 0 800
Property tax B multiplier 7217 318.0 52.8 140 800

Total Spending 7217 1479.6 591.0 504.0 17746.7
Spending on Personel 7217 262.1 111.9 17.9 1268.2
Investment Spending 7217 303.2 222.7 2.8 3088.5

Notes: The table shows the descriptive statistics for the fiscal data used as outcome variables in
the analysis. The information on the local taxes refer to a multiplier in the tax formula. This
multiplier is to be set between 0 - 800 (in the period of observation). The data on the aggregate
spending categories are per capita.
Source: Own calculations, based on the data provided by the respective state statistical offices.

business income tax and is deducted from the income that forms the basis of this

federal business income tax. The multipliers range from 0 to 800,27 and the actual

tax rates for business income is in the range of about 7% to 28%.

The property taxes in Germany are ad valorem taxes where tax A is applied to

agricultural property and tax B to all other property. Again, the tax payment is

calculated based on federal law and then multiplied by the municipal tax multiplier.

The data displays considerable variation in all spending categories and, to a lesser

extent, in tax multipliers. We account for this large variation across municipalities by

using fixed effects.

5 Results

Our main results are presented in two parts. First, we highlight the estimation out-

comes of the analysis involving the seat share of the individual parties. Second, we

will investigate the effect of an increase in voting power for a party on local fiscal

policy. To evaluate the validity of the IV approach and the identifying assumptions,

we present further tests in a third part at the end of this section.

5.1 Seat shares as a measure of political representation

In table (3), we present the OLS results of the estimation of equation (1). These results

show a correlation between political representation measured with party seat share

27During a reform in 2003 a statutory federal minimum of 200 for the trade tax multipliers was
implemented. However, there was only a handful of communities that were directly affected by this
reform.
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and fiscal variables rather than a causal effect: those estimates mostly represent the

influence of the voters’ preferences on local policy. However, such OLS estimates can

give us a first indication of whether political parties are at all statistically associated

with outcomes like taxes and spending. And the following results show that this is

indeed the case.

The first three columns contain the results for the three local tax rates, the other three

columns show the results for total spending, spending on personnel and spending on

investment. The coefficients for each party give the effect of a 1% change in seats

from the CDU to the respective party.28

All the coefficients on taxes have the expected sign and are statistically significant. For

the trade tax, for example, we observe that a Social Democratic council is associated

with a 33 points higher tax multiplier compared to a Christian Democratic council.

Given that 200 points roughly correspond to 7% in tax rate, 33 points correspond to

an increase of 1.16 percentage points in tax rate. A lower trade tax is only observed

for councils with 100 % Free Democrats (FDP), a party that mostly represents local

business men. While all these effects are significant and have the expected sign, they

are relatively small.

In columns 4-6 we present the results for the three major aggregate spending cate-

gories. Here the picture is less clear. For total spending per capita, we do not observe

any significant correlations between parties and the level of spending. One possible

explanation could be that aggregate spending contains a large fraction of mandated

expenditures which the municipalities have no control over. For expenditures for

personnel, we do find a split between the most left parties (SPD, PDS) and the con-

servative and liberal party (CDU and FDP). For investment spending, we find that

the explanatory power of the regression is extremely low, with R2 of only about 10%.

The nature of these investment expenditures is predominantly long term, and large

projects are often realized in cooperation with finances from higher governmental tiers.

Thus, it is not surprising that there is no correlation between party representation

and investment spending.

In order to overcome the endogeneity problem of OLS, we now present the estimation

results of the instrumental variable approach in equation (3). We apply the pertur-

bation method as described above to identify close elections and code the treatment

28The coefficients in equation (3) measure the effect of a switch of 100% seat share of the CDU to
100% seat share of the respective party. In the results, we divided this coefficient by 100.
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dummies accordingly. We perturbate the vote vectors with a vector of independently

and normally distributed random variables with expectation zero and a standard de-

viation of 2% of the votes for the party in question.29 With this assumption, about

20% of the cases turn out to be close as defined above: more than 1
6
th of the time the

seat allocation for this party changes. The interpretation of the coefficients is similar

to the coefficients of the OLS regressions. The function f(vi) is specified as a second

order polynomial in vote shares, with interactions between the parties’ vote shares.

Table (4) (columns 1 and 2) shows whether our perturbation method can identify

shifts in the seat allocation correctly. We use equation (3) for this regression, but

with the actual seat share of one party as outcome variable. We observe a highly

significant effect of about unity for all parties. This supports our method because our

coefficient measures the effect of a shift of council majority from 100% CDU to 100%

of the party in question. On seat shares, this effect should be unity.30

Table (5) presents the results of the IV approach with perturbation, applied to the

main fiscal variables: taxes and aggregate spending. The estimates are almost entirely

insignificant. Moreover, the coefficients on the tax rates often have different signs in

comparison to the OLS results. For the spending categories, the coefficients have

generally the same signs as the OLS estimates, but the magnitude and variance of the

effects has increased considerably.

There are different hypotheses as to why we observe insignificant effects when we

estimate a causal relationship. One reason could be that the regression lacks efficiency

to determine the underlying effects. The German municipalities are heterogeneous in

terms of size, population structure and many other dimensions. Our future efforts to

increase precision are twofold. First, we will include additional control variables to

improve efficiency in the estimation. We intend to include variables such as detailed

population measures and more further political variables, for instance the mayor’s

political position. Especially the mayor could be an interesting research question

on its own: a seat for a party whose political position is closely related to that of

the agenda setter of the community might have a very different impact than a seat

without. Secondly, we plan to isolate the discretionary part of the spending measures

in more detail. This purely discretionary part in the municipality’s budget could be

essential in increasing the efficiency in the spending regressions.

29This means, that for a party that received 100 votes, we will perturb the vote count such that it
is between [98,102] in about 66% of the cases and between [96,104] in 95% of the cases.

30The very high values for the F-Statistics (in squared brackets) indicate that the instrumental
variable strategy identifies higher seat shares for parties almost by definition. The validity of the IV
approach is hence validated.
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Besides efficiency, we will investigate the timing of policy making in more detail. In

reevaluating the OLS results, we found that the effects of political representation

become much more pronounced towards the end of the political term. Including the

timing dimension might be interesting in itself, but it might also help to increase the

precision of our estimates.

The aim of this part of the study is to identify average effects of an additional seat.

However, one might argue that it is indeed not meaningful to give equal weight to

every seat. The effect of a seat that increases a party representation from, say, 65%

to 70% might have a very different impact than the first seat of a party in the council.

We will explore these hypotheses in the following section by investigating the effect

of voting power.

5.2 Voting power as a measure of political representation

Table (6) highlights the estimation result for an OLS analysis using relative voting

power shares of parties instead of seat shares. The outcomes are generally comparable

to the analysis with seat shares, indicating that both measures are valid proxies for

political representation. Similar to before, those results are, however, no prove of

representation to causally affect policy outcomes, but rather illustrate the link between

voter preferences and local policy.

To identify causal effects with regard to the impact of an increase of voting power

for a single party, we again turn to the instrumental variable estimation. We use the

instrumental variable as described above (see Eq. (9)). To evaluate the performance

of this adaptation of the approach, we again highlight the results of the first stage in

Table (4), columns 3 and 4. Looking at the number of close elections, we find the

expected pattern when we compare column 3 to column 1. We observe changes in

seats that led to changes in voting power less often for large parties, as not every seat

change implies a shift in voting power. For small parties, however, the number of

observations with shifted voting power goes up, as those parties now also can benefit

or lose out when other parties in the council shift seats. The instrument constructed

is shown to significantly influence the relative voting power share (see column 4).

The outcome of the second stage of this instrumental variable approach is illustrated

in Table (7). The estimates for the spending categories are again entirely insignificant.

For taxes, however, we can detect some effect of voting power shifts on local policy

making. We find that, a municipality council in which the center-left party (SPD)
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gains voting power at the dispense of the center-right party (CDU) will reduce the

tax burden throughout all tax channels. For an increase in relative voting power of

10% for the center-left party, the local property tax multiplier on all land (Prop Tax

B) will be reduced by 2.2 points (significant on the 5% level). This may seem like a

small effect in itself. However, we find the average change over an election period of

the property tax B to be around 7 points in the multiplier. So, this effect of political

representation could explain almost 1
3

of the variation in tax changes. The effects are

slightly smaller for the other tax rates (1.1 points in the trade tax multiplier, and 1.6

points in the property tax multiplier for agricultural land) and only significant on the

10% level.

For small parties, we can detect almost no influence on the local tax setting policy.

For the green party, we have a sizable effect of 3.7 points (for a 10% increase in voting

power) on the multiplier for the property tax B which is significant on 10% level. If

the communist party gains an extra 10% in voting power, we find a point estimator

of 4.0 points for the trade tax, which is close to being significant. Generally, the

possibilities for small parties to influence tax policy seem to be very limited.

In Table (8), we repeated the voting power analysis, however, we weight coalitions by

an assumed distance (see Figure (2). Given the distances of parties, a shift in seats

will now only transfer into voting power if the extra seat makes the party pivotal in

more coalitions and those coalitions are likely to be politically feasible (weighted by

the inverse of the distance). For the communist party, for example, it will now be

much harder to be of importance, because we assumingly set the distances to both

the center-right and the liberal party such that coalitions of those parties with the

communists will have zero weight.

We run the estimations with two different weight assumptions. In Panel 1 of Table

(8), we use the distances of the parties in only one dimension (the horizontal axis) of

the policy space (see Figure (2)). In the Panel 2 below, we use the two dimensional

distances as displayed in Figure (2). The results are almost insensitive to the precise

weighting. The effects for the center-left party stand as before, and also the green

party is still observed to matter for the setting of the property tax. The weighting,

however, clearly influenced for example the results for the communist party, which is

no longer even close to having an impact.
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5.3 IV validity and closeness of elections

Apart from examining the first stage of our instrumental variable, there is another

strong test of the reliability of the approach that we take in this paper. If we indeed

identify narrow and assumingly quasi-random election outcomes that shift seat allo-

cations and the voting power distribution exogenously and, thus, affect local public

policy, we should observe no relation of the quasi-random outcome with variables

predetermined on election day.

We present the results of this test in table (9). Panel 1 illustrates the effects of shifts

in voting power on public policy measures at the end of the election period, where

they should be most visible.31 We find that, the effects reported above are again

observed (even on a higher level of significance).

In panel 2, we instead report the results using the IV estimation to explain policy

outcomes as of just before the beginning of the election period. Those numbers should

not yet be affected by the quasi-random draw on election day that determined the

actual seat and voting power distribution. We indeed find no effect whatsoever. It is,

moreover, noteable that the point estimates in general are miniscular.

The results of the test above are reassuring that election randomness in narrow election

outcomes is indeed a reliable source of exogenous variation. To further strengthen

this argument, we examine the determinants of close elections in table (10). The

main question we ask is, whether the fact that the election was close in t-1, has any

informational value for the parties to predict the closeness of the election in t. We

estimate a probit model to predict the probability of observing a close election for a

party (again we use perturbation to see whether a seat was narrowly determined).

In columns 1 and 4 (for a big and a small party respectively), we only use a dummy

for whether the election held in t-1 in this municipality was close for this party. We

find that closeness before has small positive and significant informational value for the

big party, but no explanatory power for the small party. When we add further control

variables (vote share, and number of parties in the election) that are relevant in the

determination of close elections (see columns 2,3 and 5,6), we see that the predictive

power of past close elections goes down even for big parties and remains insignificant

31Note, that our other specifications referred to policy outcomes as means over the election period,
which is the relevant measure to evaluate the average impact of political representation on policy.
Using the tax rates at the end of the election period, however, examplifies the full effect of political
representation as it stands in the end of the political cycle.
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for small parties. We conclude, that closeness of an election yesterday cannot be used

to reliably predict the closeness of the election today.

That closeness of the election is not state dependent is a strong argument in favor

of our approach. Our identifying assumption is that parties can not foresee and sort

on the thresholds that determine the actual seat allocation. The fact, that the past

closeness fails to have predictive power, might indicate that parties might not even

have the ability to predict whether the election will be even close. 32

6 Conclusion

The importance of political representation in a proportional election system has long

been a topic of the theoretical literature in political economy. However, the empirical

literature has been mostly unsuccessful in reliably identifying the effects of representa-

tion. This paper is an attempt to estimate the causal effects of political representation

on fiscal policy in local governments.

Our analysis builds on the estimation strategy developed in Folke (2010) to estimate

causal effects of seat shares or shares in relative voting power for a specific party in

the municipal council. The empirical analysis is based on an instrumental variable

approach in which we identify the effects of individual parties by focussing on narrow

seat allocations. Given that election outcomes are subject to some randomness, the

exact seat allocation on the margin can be regarded as an as-good-as random event.

To determine whether a party was close to lose or win a seat, we develop an algorithm

based on random perturbations that is both simple to implement and easy to adjust

to any electoral system. Moreover, we show that this algorithm can be directly linked

to a conceptional framework for randomness in elections.

We use data on about 7200 elections and subsequent fiscal outcomes in German munic-

ipalities from 4 different states. While OLS results hint at a clear correlation pattern

between political representation and fiscal policy, the results of the causal analysis

are less definite. Estimation of the effect of seat shares yields generally insignificant

results, implying that the causal effect of an extra seat is hardly measurable. Point

estimates show that any effect is furthermore relatively small.

32Of course, local parties have superior knowlegde on the precise electoral campaign. They know
their own campaign effort and that of others, they might know of specific popularity shocks, etc.
Therefore, they might nevertheless be able to predict the closeness of the election. However, the
estimates presented in table (10) illustrate that this is all the more unlikely that parties understand
the election to a point as to manipulate the exact outcome such as to make sure to be on the winning
end.
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In a next step, we considered the voting power of parties in the municipal council and

ask whether an increase in relative voting power for a party is associated with shifts in

local fiscal policy. We can show, that voting power indeed matters for fiscal outcomes,

however, only for the major parties. Smaller parties are generally unsuccessful in

promoting policy positions for the tax setting of the municipalities. This is consistent

with the preception that major parties would set the policy agenda for the significant

municipal decisions, while small parties may only hope to influence minor topics.33

The surprising finding in the voting power analysis is that we show social democratic

councils to be in favor of lower community taxes whereas the general preception would

have been that the social democrats are likely to implement policies for higher tax

rates. The result, however, is robust to various specifications and tests, and remains

significant throughout.
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A Appendix

Table 3: OLS results seat shares - taxes and aggregate spending

Average Taxes Average Expenditures

Trade Tax Property A Property B Total Personnel Investment

1 2 3 4 5 6

SPD 0.22∗∗∗ 0.19∗∗∗ 0.04 0.33 0.63∗∗∗ −1.27∗∗∗

(0.03) (0.07) (0.06) (0.76) (0.13) (0.29)
Green 0.48∗∗∗ 0.28 0.36 −3.59 0.08 −3.91∗∗∗

(0.15) (0.31) (0.26) (3.46) (0.58) (1.35)
FDP −0.23∗∗∗ 0.23∗ 0.01 0.56 −0.37 0.47

(0.06) (0.13) (0.10) (1.40) (0.23) (0.54)
PDS 0.57∗∗∗ 0.26 0.27 0.83 1.69∗∗∗ −0.48

(0.11) (0.23) (0.19) (2.56) (0.43) (1.00)
Others 0.03 0.00 −0.02 0.69 0.16∗ −0.01

(0.02) (0.05) (0.04) (0.51) (0.08) (0.20)

N 7217 7217 7217 7217 7217 7217
R2 0.64 0.50 0.43 0.18 0.36 0.12

Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parenthese. Each
regression contains a population control as well as dummies for each party if it did not receive any votes and
state-election dummies.
Source: Own calculations, based on the data provided by the federal election office.
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Figure 2: Party locations in policy space

Notes: This figure presents the assumed party positions in a two dimensional policy space.
Source: Own graphic.
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Table 4: First stage results and # of close elections

Seat shares Voting power

# of close elections FS coef # of close elections FS coef

1 2 3 4

CDU 1446 91.5∗∗∗ 1072 47.7∗∗∗

(24.0%) (23.42) (18.1%) (12.73)
[1378.88] [138.65]

SPD 1092 88.3∗∗∗ 952 49.2∗∗∗

(22.6%) (32.57) (20.1%) (20.72)
[1283.96] [94.44]

FDP 217 96.8∗∗∗ 320 28.8∗∗∗

(14.0%) (29.04) (21.4%) (14.72)
[1445.85] [106.44]

Green 263 100.8∗∗∗ 424 51.9∗∗∗

(14.5%) (34.04) (24.4%) (27.77)
[727.54] [70.72]

PDS 77 101.0∗∗∗ 80 54.2∗∗∗

(15.1%) (37.39) (16.1%) (15.42)
[1870.43] [120.32]

Others 1069 97.6∗∗∗ 1112 45.8∗∗∗

(18.8%) (26.77) (17.3%) (17.11)
[1586.21] [144.13]

Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. T-values (based on robust standard errors)
in round parenthese are the respective values on each coefficent. F-Stat values are in squared brackets and
give the refer to the F- Statistic for the join test of all variables in the first stage. Each coefficient represents
a separate regression. Included controls: 2nd order vote share function, population, dummies if the parties
received no votes,the cj

i dummies for each party if it was close, as well as state-election dummies.
Source: Own calculations.
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Table 5: IV results seat shares - taxes and aggregate spending

Average Taxes Average Expenditure

Trade Tax Property A Property B Total Personnel Investment

1 2 3 4 5 6

SPD −0.31∗ −0.30 −0.53∗ −3.81 0.37 −1.90
(0.18) (0.29) (0.28) (5.73) (0.63) (3.66)

Green 0.36 0.50 0.73 0.98 −0.62 0.59
(0.38) (0.64) (0.62) (12.51) (1.38) (7.99)

FDP −0.12 −0.81 −1.01 3.32 1.82 −5.60
(0.38) (0.63) (0.61) (12.35) (1.36) (7.89)

PDS −0.03 −0.04 −0.35 −10.31 −1.99 −2.86
(0.42) (0.69) (0.67) (13.50) (1.49) (8.63)

Others −0.08 −0.00 −0.04 −5.00 −0.29 −3.68
(0.12) (0.20) (0.20) (3.96) (0.44) (2.53)

Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parenthese. Each
regression contains a population control as well as dummies for each party if it did not receive any votes and
state-election dummies. The number of observations in each regression is 7105.
Source: Own calculations.

Table 6: OLS results voting power - taxes and aggregate spending

Average Taxes Average Expenditures

Trade Tax Property A Property B Total Personnel Investment

1 2 3 4 5 6

SPD 0.10∗∗∗ 0.16∗∗∗ 0.10∗∗∗ −0.01 0.24∗∗∗ −0.43∗∗∗

(0.02) (0.03) (0.03) (0.36) (0.06) (0.14)
Green 0.20∗∗∗ −0.12 0.10 0.45 0.28 −1.47∗∗∗

(0.07) (0.16) (0.13) (1.78) (0.29) (0.70)
FDP −0.15∗∗∗ 0.01 −0.03 1.12 0.12 0.28

(0.04) (0.08) (0.07) (0.89) (0.14) (0.35)
PDS 0.17∗∗ 0.32∗∗ 0.26∗∗ −1.46 0.02 −0.43

(0.07) (0.15) (0.13) (1.70) (0.27) (0.67)
Others 0.00 −0.04 −0.03 0.32 0.06 −0.08

(0.01) (0.03) (0.02) (0.28) (0.05) (0.11)

N 7105 7105 7105 7105 7105 7105
R2 0.65 0.50 0.43 0.16 0.34 0.12

Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parenthese. Each
regression contains a population control as well as dummies for each party if it did not receive any votes and
state-election dummies.
Source: Own calculations, based on the data provided by the federal election office.
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Table 7: IV results voting power - taxes and aggregate spending

Average Taxes Average Expenditure

Trade Tax Property A Property B Total Personnel Investment

1 2 3 4 5 6

SPD −0.11∗ −0.18∗ −0.22∗∗ 0.63 0.08 −0.31
(0.06) (0.09) (0.09) (1.69) (0.19) (1.08)

Green −0.10 0.20 0.37∗ 0.31 −0.37 −0.60
(0.13) (0.21) (0.21) (3.84) (0.43) (2.45)

FDP 0.19 0.00 0.09 −0.39 0.08 −5.36
(0.20) (0.33) (0.32) (5.89) (0.65) (3.77)

PDS 0.40 0.23 0.12 −0.25 1.05 2.03
(0.25) (0.40) (0.39) (7.12) (0.79) (4.55)

Others −0.07 −0.06 −0.12 1.89 0.06 −0.27
(0.05) (0.08) (0.08) (1.51) (0.17) (0.96)

Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parenthese. Each
regression contains a population control as well as dummies for each party if it did not receive any votes
and state-election dummies. The number of observations in each regression is 7105. The calculation of the
instrument was based on 1000 simulations of the vote vector.
Source: Own calculations.
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Table 8: IV results weighted voting power

Average Taxes

Trade Tax Property Tax A Property Tax B

1 2 3

Panel 1: Weighted by distance in one dimensional policy space

SPD −0.11∗ −0.18∗ −0.22∗∗

(0.06) (0.09) (0.09)
Green −0.06 0.13 0.34∗

(0.12) (0.19) (0.19)
FDP 0.04 −0.01 0.03

(0.13) (0.22) (0.22)
PDS 0.13 0.20 0.05

(0.17) (0.28) (0.28)
Others −0.06 −0.07 −0.12

(0.05) (0.08) (0.08)

Panel 2: Weighted by distance in two dimensional policy space

SPD −0.11∗ −0.19∗∗ −0.23∗∗

(0.06) (0.09) (0.09)
Green −0.09 0.18 0.37∗

(0.13) (0.21) (0.20)
FDP 0.14 −0.02 0.05

(0.18) (0.29) (0.29)
PDS 0.20 0.20 0.04

(0.21) (0.34) (0.33)
Others −0.07 −0.08 −0.12

(0.05) (0.08) (0.08)

Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in
parenthese. Each regression contains a population control as well as dummies for each party
if it did not receive any votes and state-election dummies. The number of observations in
each regression is 7105. The calculation of the instrument was based on 1000 simulations
of the vote vector. Results in Panel 1 refer to the estimation where each coalition of parties
is weighted by an inverse one dimensional distance measure. Panel 2 uses a the Euclidian
distance from a two dimensional policy space.
Source: Own calculations.
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Table 9: IV results voting power - end versus start of the election
period

Average Taxes

Trade Tax Property Tax A Property Tax B

1 2 3

Panel 1: Tax rates at the END of the election period

SPD −0.19∗∗ −0.24∗∗ −0.26∗∗

(0.07) (0.11) (0.11)
Green −0.15 0.32 0.49∗

(0.17) (0.26) (0.26)
FDP 0.34 0.22 0.27

(0.26) (0.39) (0.39)
PDS 0.41 0.14 0.31

(0.31) (0.47) (0.47)
Others −0.05 −0.00 −0.03

(0.07) (0.10) (0.10)

Panel 2: Tax rates at the START of the election period

SPD 0.05 −0.04 −0.01
(0.08) (0.12) (0.12)

Green −0.05 −0.01 0.05
(0.16) (0.23) (0.24)

FDP −0.09 −0.43 −0.30
(0.25) (0.36) (0.37)

PDS −0.06 0.09 −0.26
(0.27) (0.39) (0.41)

Others −0.07 −0.00 −0.06
(0.06) (0.09) (0.09)

Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard
errors in parenthese. Each regression contains a population control as well as dummies
for each party if it did not receive any votes and state-election dummies. The number
of observations in each regression is 7105. The calculation of the instrument was based
on 1000 simulations of the vote vector.
Source: Own calculations.
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Table 10: Predicting the closeness of elections

Dep. Var: Probability of a close election in t
for a big party (SPD) for a small party (Green)

1 2 3 4 5 6

Close in t-1 0.08∗∗∗ 0.06∗∗∗ 0.04∗ 0.01 0.00 −0.01
(0.02) (0.02) (0.02) (0.04) (0.04) (0.04)

Vote share in t 1.03∗∗∗ 0.97∗∗∗ 3.39∗∗∗ 3.52∗∗∗

(0.24) (0.26) (1.08) (1.11)
Squared vote share in t −0.93∗∗ −0.71∗ −11.75∗∗ −12.16∗∗

(0.37) (0.41) (4.65) (4.78)

Dummy set for # of parties NO NO YES NO NO YES

N 2358 2358 2358 861 861 861
R2 0.01 0.03 0.04 0.00 0.01 0.02

Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01.
Source: Own calculations.
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