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1 Introduction

Elections provide voters with an opportunity to hold politicians accountable for the current

policies in place (Alesina and Rosenthal, 1995; Ashworth, 2012). Citizens can either vote

for the politicians in power or the political opposition that each claim to represent different

political ideals and policy choices. Behind these claims lies an assumption that politicians

are able to make their partisanship matter for policy outcomes. Several studies have used

regression discontinuity designs (RDD) to show that political leaders with different charac-

teristics (e.g. partisanship, gender, education) matter for policy outcomes (Lee, 2008; Besley,

Montalvo and Reynal-Querol, 2011; Brollo and Troiano, 2016; Ferreira and Gyourko, 2014;

Freier and Thomasius, 2016; Dreher et al., 2009). The RDD is also used by Gerber and

Hopkins (2011) to estimate the effect of mayors on the local policies of their constituency.

In this paper, we reproduce the results of Gerber and Hopkins (2011) in the context

of Danish municipalities. To reproduce the analysis in the Danish multiparty system, we

estimate the effect of mayors with absolute majority on local policy outcomes. We compile

a data set with public expenditures and election results from all Danish municipalities in

the period 1989-2017. In the following sections, we summarize the findings of Gerber and

Hopkins (2011), and we present our theoretical expectations and hypotheses. Secondly, we

describe our identification strategy and the data that we have compiled. Thirdly, we present

our results and test their robustness. Throughout the analysis, we compare our findings to

Gerber and Hopkins (2011). Finally, we discuss the limitations of our research design and

the inferences that can be drawn from it. We also reflect on how potential changes to the

design can improve the credibility of the inferences.

2 Prior Results and Theoretical Expectations

In this section, we first summarize the hypotheses and findings of Gerber and Hopkins (2011)

about the effect of mayoral partisanship on local policy outcomes. Afterwards, we present

our theoretical expectations and hypotheses about the influence of mayors on local policies

in the Danish multi-party system.
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2.1 Results of Gerber and Hopkins (2011)

The aim of Gerber and Hopkins (2011) is to estimate the impact of mayoral partisanship on

city policies. Their primary hypothesis is that the influence of mayoral partisanship will be

stronger in policy areas where there is less shared authority between local, state and federal

governments. This expectation is tested against (1) an alternative hypothesis that contends

that partisanship has an influence in most local policy areas, and (2) a null hypothesis that

contends that partisanship does not have an influence on local policy areas (Gerber and

Hopkins, 2011, 330).

To test their hypotheses, they link the results of 134 U.S. mayoral elections from 1990

to 2006 with the fiscal data of the respective cities. With a RDD, they examine the change

in policy areas in cities where the Democratic candidate narrowly won the election with

similar cities where the Democratic candidate narrowly lost the election. They argue that

since these cities are assumed to be similar in their probability of electing a Democrat, the

partisanship of the elected mayor can be conceived as the local average treatment effect on

city policies (Gerber and Hopkins, 2011, 327).

The findings of Gerber and Hopkins (2011) are that cities that narrowly elect a Demo-

cratic mayor spend less on public safety, which is an area with high local authority, compared

to cities that narrowly elect an Independent or Republican. Accordingly, they do not find

differences in policy areas with overlapping authority where the local influence of mayors is

more restricted (Gerber and Hopkins, 2011, 326). Given their design, they conclude that

these results suggest the causal effect of partisanship. To assess whether these findings are

also applicable in Denmark, we have reproduced the analysis with Danish municipal data.

2.2 Hypotheses and Predictions

The multi-party system in Denmark and the local political institutions necessitate that

we conceptualize and measure the influence of mayoralty differently in comparison to the

U.S. context in Gerber and Hopkins (2011). The multi-party system in Denmark implies

that the mayor typically wins elections in coalitions with supporting parties. Consequently,

the influence of mayoralty is restricted by the local coalitions which makes it difficult to
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estimate the particular impact of mayors and partisanship. Accordingly, we rely on a different

approach than Gerber and Hopkins (2011) to deal with these contextual circumstances.

To observe the influence of mayors independent of the political constraints of local coali-

tions, we focus on the impact of mayors with absolute majority. Mayors with absolute

majority are able to set the political agenda and implement their preferred policies without

reliance on other parties. Since absolute majority allows the mayor to bypass the political

constraints of the supporting parties, we can expect these municipalities to implement dif-

ferent policies than municipalities that are based on coalitions.

H1: The local policies will be different in municipalities where one party has absolute ma-

jority compared to municipalities where the elected mayor has to rely on supporting parties.

However, the literature suggests that the Danish municipal government is characterized

by a consensus norm where politicians attempt to achieve the broadest possible majority

behind the decisions, even in municipalities where one party has an absolute majority (Berg

and Kjær, 2007, 111). Therefore, the alternative hypothesis contends that absolute majority

does not have an influence on local policies.

H2: The local policies will not be different in municipalities where one party has abso-

lute majority compared to municipalities where the elected mayor has to rely on supporting

parties.

Like Gerber and Hopkins (2011), we measure local policies as changes in municipal ex-

penditures. These competing hypotheses lead us to expect different observable implications

of absolute majority. The first hypothesis leads us to expect that there will be differences in

expenditures, and the second lead us to expect that there will not be differences. Contrary

to Gerber and Hopkins (2011), we do not have prior expectations about which policy areas

that are most likely to be affected by the mayoral parties because of high local discretion.

The last hypothesis follows Gerber and Hopkins (2011) and holds that partisanship an

important determinant of the influence of mayors on local policies. According to this per-
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spective, our theoretical expectation is that Social Democratic and Venstre mayors will differ

in their local policies when they hold absolute majority.

H3: Partisanship is an important determinant of the influence of mayors on local policies.

The alternative and contending hypothesis holds that the expenditure on policy areas will

not be different in Social Democratic and Venstre municipalities. These perspectives on

the influence of mayors are similar to the competing hypotheses presented in Gerber and

Hopkins (2011). Therefore, we can arguably replicate and examine the original concepts in

Gerber and Hopkins (2011) about the influence of mayors in spite of the different political

and institutional settings of Denmark and the U.S.

3 Identification Strategy and Data

To reproduce both the identification strategy and findings in Gerber and Hopkins (2011),

we rely on a RDD to estimate the causal effect of winning close elections on changes in

expenditures for various policy areas. In this section, we first explain the logic of the RDD

in close elections and how we use it to identify the causal influence of mayors with absolute

majority. Then, we describe the data set that we have compiled and the variables of interest.

3.1 Regression Discontinuity in Close Elections

In close elections, we can assume that candidates that narrowly win the election are compa-

rable to candidates that narrowly lose the election, so the difference of winning the election

can be considered a treatment. The as-if random variation of winning the election can there-

fore be used to estimate the causal effect on dependent variables within the scope of similar

observations. With an experimental logic, the average outcome of the elections marginally

below the 50% vote share threshold represents a valid counterfactual for the outcome of

the “treated” group of elections (Lee, 2008). Since parties win elections when controlling

exactly 50% of the vote, close election RDDs can be classified as sharp RDDs in which all

observations above the cut-off are treated Angrist and Pischke (2014).
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To reproduce the empirical approach of Gerber and Hopkins (2011) in a Danish context,

we also use a close election RDD to estimate the causal effect of mayors on the local policies

of their municipality. Here, our running variable is the proportion of votes that the Social

Democrats or Venstre receives. Since we aim to capture the effect of winning the election with

absolute majority, we use the 50% cutoff for each of the two parties and not the collective vote

share of the different municipal coalitions that they are part of. This approach is expressed

in equation (1) where Mmt denotes winning with absolute majority, and Vmt denotes the

vote share of the Social Democrats or Venstre in municipality m in election year t.

Mmt =

1 if Vmt > 0.5

0 if Vmt < 0.5

(1)

Municipalities where the mayor barely won the election with absolute majority can thus be

compared to similar municipalities where the candidate barely received half of the votes.

This makes it possible to estimate the causal influence of absolute majority on local policies.

This is estimated as β in equation (2) where Ymt is the change in the expenditure on a policy

area and f(Vmt) is the effect of the vote share with different polynomial transformations.

Ymt = α + β ×Mmt + f(Vmt) + εmt (2)

This identification strategy makes it possible to observe the unilateral influence of the Social

Democrats and Venstre because we focus on the specific municipalities where the parties

were able to enact policy decisions with absolute majority.

3.2 Data Compilation: Municipal Elections and Public Finances

To test our hypotheses, we have compiled a data set with municipal public expenditures

and election results in 289 unique municipalities in the period 1989-2020. The data set

includes the vote shares of all political parties in 1333 election observations, the expenditure

on various municipal policy areas and the tax rates in each municipality. The municipal
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election results and public finances were collected from Statistics Denmark.1

To retrieve data about all the required mayors, we used the rJava and tabulizer packages

in R to preprocess the text in Kjær and Opstrup (2018) and extract the list of all Danish

mayors in the period that we examine.2 The Danish municipal system was reformed in 2007,

and the number of municipalities was reduced from 271 to 98. This means that there is a

break in the data set due to the reform. Consequently, we have removed the 2005 election

and the associated election period because the municipalities changed throughout the period.

However, since the mayoral functions and municipal policy areas are similar before and after

the reform, we use observations from both periods in our models.

The dependent variable in our analysis is based on the measurement strategy in Gerber

and Hopkins (2011). The mayors and municipal election results were paired with the ex-

penditure on the specified budget areas and the tax rate for each year in the period. To

observe the effect of mayors on the different policy areas across different municipalities, we

focus on the share of the total expenditures allocated to the different policy areas in each

year of the election period. We measure the political influence of mayors as the share of total

expenditure allocated to a given policy area in the last year of the election period compared

to the share allocated to the same area in the first year.

In our analysis, we focus on the Social Democrats and Venstre since they are the major

political parties in Denmark and have occupied most of the mayor positions in our data

set. Figure 1 shows the density distribution of the election results of the parties and the

number of elections that the two parties have won with either absolute majority or support

from a coalition. Figure 1a shows that the distribution of vote shares are similar for Social

Democrats and Venstre. The majority of the distribution is to the left of the cut-off, but there

is a substantial part of the distribution that falls to the right of the cut-off. Figure 1b shows

that the Social Democrats have 69 wins with an absolute majority and 442 with supporting

parties, whereas Venstre has 52 wins with absolute majority and 515 with supporting parties.

1The municipal election results were collected through the Statics Denmark API in R. The municipal public
expenditures were not available through the API, so we downloaded it from StatBank. The data can found
in the tables KVRES, VALGK3X, REGK11 and REG2.

2The rJava and tabulizer package is used to preprocess PDF-formated data.
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Figure 1: Distribution of vote shares and number of wins with coalition or absolute majority

(a) Distribution of vote shares
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4 Results and Findings

In this section, we report the results from our analyses. First, we specify RDD models to

estimate the effect of absolute majority on the different municipal policy areas for the Social

Democrats and Venstre. Secondly, we perform a number of robustness checks to qualify our

findings given the different specifications of our RDD models.

4.1 Modeling Changes in Expenditure on Local Policies

We specify a model for each policy area for both all the elections won by the Social Democrats

and all the elections won by Venstre. In total, we specify six different RDD models for each

of the two parties. The models are estimated with the rdrobust package in R that calculates

the optimal bandwidth for each model. Like Gerber and Hopkins (2011), we cluster the

standard errors on municipalities. Figure 2 shows the effect of absolute majority on the

expenditure on each policy area. The regression tables with the model estimates can be

found in Table 2 and Table 3 in Appendix A.
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Figure 2: The effect of winning with absolute majority on municipal expenditure
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Overall, Figure 2 indicates that winning with an absolute majority does not have a significant

effect on the expenditure for most of the specified policy areas. The estimates show that

there are not significant differences within the two parties or between them. The confidence

intervals for both parties overlap each other as well as 0 in all but one model. The only

significant model relates to the policy area of energy supply. In this policy area, we observe

a negative significant effect of gaining absolute majority on energy supply expenditure for

the Social Democrats.

The finding suggests that energy supply’s share of the total budget decreases by approx-

imately 0.6 percentage points over a period of three years when the Social Democrats have

an absolute majority. However, since energy supply is budgeted as a negative expenditure

(i.e. income), the decrease reflects an increased income from energy supply. The finding

is significant with a p-value of 4% when using a bandwidth of 4.3 percentage points and

an effective sample of 101 elections. Figure 3 illustrates the RDD estimates for the energy
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supply area. The plot shows that there is a small discontinuity in energy supply spending

when Social Democrats narrowly win with an absolute majority.

Figure 3: Change in expenditure on energy supply by winning margin
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Note: The dark points are the effective sample of the rdrobust model

These findings preliminarily suggest that mayors with an absolute majority have an effect on

local policies as suggested in H1. The effect is significant for the Social Democrats and not

for Venstre, but we do not observe significant differences between the two parties. However,

it should be noted that the negative effect of 0.6 percentage points is a small change in energy

supply’s share of the budget over a three year period. The effect is barely significant with a

confidence interval of 95%. Furthermore, the fact that we run twelve models increases the

likelihood of finding a false-positive to a point where it may even be expected. Therefore,

we test the robustness of the finding to assess its validity.
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4.2 Robustness Checks: Modeling Expenditure on Energy Supply

To test the robustness of our finding, we check the model’s sensitivity to different func-

tional forms, sensitivity to different bandwidths and sensitivity to outliers and different time

horizons of the dependent variable. We also check for sorting in regards to incumbency in

subsection 5.1. These robustness checks are similar to the ones done in Gerber and Hopkins

(2011). We estimate four models: (1) a simple differences-in-means on observations close to

the cut-off (bandwidth = 0.02), (2) a local linear model with the calculated optimal band-

width of 0.043 and with an interaction term that allows for different effects of the vote share

for either side of the absolute majority cut-off, (3) a cubic model with all of the observations,

and (4) a cubic model with an interaction term for each polynomial transformation. These

models are similar to the ones used by Eggers et al. (2015) and Hall (2015). Table 1 reports

the results of the four different models.3

Table 1: The effect of gaining absolute majority on energy supply spending

Dependent variable:

Percentage change in expenditures three years after election

Diff-in-Means Local Linear Cubic Cubic Interaction
(1) (2) (3) (4)

Absolute Majority −0.34 (0.32) −0.69 (0.50) 0.21 (0.22) −0.29 (0.37)
Social Democrats 29.33∗ (12.48) −1.15 (1.47) 3.51 (5.60)
SD*AM −20.61 (21.38) 23.22 (22.26)
SD2 −451.44 (357.32)
SD3 1,452.66 (1,534.91)
SD2*AM −7.31 (9.31) 34.72 (47.57)
SD3*AM −17.29 (34.61) 85.31 (116.11)
Constant 0.34 (0.21) 0.66∗ (0.33) −0.01 (0.11) 0.11 (0.19)

Bandwidth 0.02 0.043 - -
Observations 46 101 518 518
R2 0.025 0.060 0.003 0.008
Adjusted R2 0.003 0.031 −0.005 −0.006

Note: ∗p<0.05; ∗∗p<0.01

3Whereas the rdrobust package uses a trinagular kernel, we estimate the models with uniform kernels.
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Table 1 shows that the treatment variable Absolute Majority has no significant effect on

energy supply spending three years after the election in any of the models. Put differently,

we are not able to reproduce the finding from the previous section, and this indicates that

our result is not robust.

To investigate the robustness further, we have extended the sensitivity analysis by con-

ducting a bandwidth check across different polynomial orders. Figure 4 plots the linear,

quadratic, cubic and quartic estimates for the effect of absolute majority on energy supply

across different bandwidths with 95% confidence intervals. This additional robustness check

confirms the results in Table 1 since all of the confidence intervals in the four functional

forms overlap with zero.

Figure 4: Effect on energy supply for different bandwidths and functional forms
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Finally, we have also specified the rdrobust models without outliers and another set of models

with a different dependent variable measuring the change in expenditure over a period of two

years rather than three years. Figure 5 illustrates that all of the models report insignificant
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estimates for the effect of narrowly winning with an absolute majority across all policy areas.

Figure 5: Models with re-specifications of dependent variable and without outliers
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4.3 Comparison of Results

The robustness checks lead us to reconsider the validity of our initial finding about the

change in expenditure on energy supply. The finding of the analysis is unstable, and we are

not able to reproduce it with different specifications of our regression discontinuity design.

Thus, while Gerber and Hopkins (2011) find support for their hypothesis about the effect of

partisanship, we do not observe an effect of absolute majority or partisanship on municipal

expenditures. These findings support the expectations of H2 that municipal councils are

characterised by a strong consensus norm (Berg and Kjær, 2007). The difference between

our reproduction and the original analysis can also be explained by the fact that the Danish

state is characterised by a high degree of centralisation compared to the U.S. Put differently,

the differences probably reflect the institutional differences between the two political systems

as well.
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5 Discussion: Limitations and Possibilities

In the following section, we first discuss the limitations of our research design and how they

matter for the inferences we can draw from it. To further assess our findings, we check

for continuity of the running variable around the cut-off with the McCrary test, and we

examine the incumbency of mayors to test for discontinuity in this pre-treatment variable.

Last, we suggest potential changes to our research design that would allow for a more credible

inference.

5.1 The Randomness of Close Elections

A central assumption underlying the RDD is that there is an absence of sorting around

the discontinuity threshold. If this assumption is violated, the observations around the

threshold will be non-random, and we will not be able to draw valid causal conclusions.

This assumption is checked with McCrary’s test on the two running variables (McCrary,

2008). The resulting p-values of the test are 0,75 for the Social Democrats and 0,86 for

Venstre. This means that we cannot reject the null-hypothesis of the running variable being

continuous at the cut-off which suggests that the assumption of non-manipulation is not

violated. The plots from these tests can be found in Appendix B.

Regarding sorting of pre-treatment variables in close election RDD studies, Caughey

and Sekhon (2017) show that marginal winners of US House elections hold large ex ante

advantages in a number of different covariates. For example, bare winners tend to have

better financial support and more experience than their losing counterparts (Caughey and

Sekhon, 2017). This could cast doubt on the findings in Gerber and Hopkins (2011) and our

replication study as well. Therefore, the validity of the findings is contingent on the fact

that mayoral elections do not suffer from these pre-treatment discontinuities.

For our study, we could not find data on campaign spending or political experience.

Therefore, we only check for discontinuities of incumbency. We specify a RDD model with

rdrobust that estimates the pre-treatment variable of incumbency with the treatment of ab-

solute majority. If there were significant differences in incumbency between the observations

just below and above the cut-off, we would not be able to consider the wins as random, and
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we would not be able to draw causal inferences. Figure 6 shows that there is not a signifi-

cant difference in the rate of incumbency between mayors that win with absolute majority

and mayors that win with coaltions. Future research could thus try to extend our study by

gathering data for the pre-treatment variables mentioned above in order to test for threshold

discontinuities in mayoral elections.

Figure 6: Check for discontinuities in incumbency as a pre-treatment

Social Democrats

Venstre

−0.2 −0.1 0.0 0.1 0.2 0.3
Difference in probability of holding incumbency status

Lastly, regarding the randomness of close elections, a minor limitation of both our and the

Gerber and Hopkins (2011) study relates to the concept of local average treatment effects.

While the randomness of the close elections ensures strong internal validity, the external

validity might be poor since the identified effect is local to the specified cut-off. This means

that we measure the effects of absolute majority amongst municipalities where either the

Social Democrats or Venstre holds a large share of the votes and that Gerber and Hopkins

(2011) measure the effect of a Democratic mayor only in cities with a large proportion of

Democratic voters. The effect of having a Democratic mayor as well as the effect of having

absolute majority might be different in cities or municipalities that differ substantially from

the ones with close elections.
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5.2 Measurement Validity of Budgets

The inferences that we can draw from our study are additionally contingent upon the mea-

surement validity of our concepts. To measure the influence of mayors on local policies, we

have reproduced the approach in Gerber and Hopkins (2011) and examined the changes in

expenditure on the specified budget areas. However, the expenditure areas that we have

used are more broad and general compared to the ones used in the original study. The

inferences that we draw about the effects of mayoral partisanship would be more credible if

we had measured changes in budget areas that are more specific such as public expenditure

on municipal schools and home care services. On the other hand, the budget areas that we

have used are still indicative of the broad trends in the public expenditure of the munici-

palities and the political priorities of the incumbent politicians. Therefore, the fact that we

do not observe changes in the expenditure on the measured policy areas suggest that the

broad political priorities of the municipalities do not change when mayors win with absolute

majority. Future avenues for research would be to measure the effect of mayors on policies

that are more salient at the local level.

5.3 Alternative Research Designs

As suggested above, one approach that can improve our design is changing the focus from

a intra-party comparison to a inter-party comparison. In our replication study, we investi-

gate the effect of partisanship in situations with absolute majority vis-a-vis coalitions. We

investigate this effect for the two major parties in Denmark. However, the Danish system

is a multiparty system where parties often participate in a coalition in order to gain the

majority. Therefore, an alternative approach that may improve the conditions for finding

the effect of partisanship in Danish municipal elections would be to group parties by political

blocks. By grouping the municipal parties into left-wing and right-wing coalitions, it would

be possible to use a RDD to estimate the effect of partisanship on local policies more validly.

This approach would mirror the study of the U.S. two-party system in Gerber and Hopkins

(2011) more closely.

An example of this approach can be found in Fiva, Folke and Sørensen (2016). The au-
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thors utilize a RDD to investigate the differences in policy outcomes between left and right

wing majorities in Norwegian municipalities. Amongst other thing, they find that a larger

left wing party leads to more property taxation, higher childcare expenditures etc. (Fiva,

Folke and Sørensen, 2016). However, there are two main reasons why we did not design our

reproduction study this way. First, there are cases of winning municipal coalitions that do

not follow traditional left and right-wing divides. For example, Social Democrats have given

their support to Venstre, and the Danish Social Liberal-Party has won with support from

the Danish Peoples Party. Thus, the lines between partisan blocs are blurry in municipal

elections, and careful considerations needs to be made when coding the different coalitions.

Second, municipalities often include local political parties that are unique to specific mu-

nicipalities and do not follow traditional partisanship divides. These circumstances implied

that we did not have the time and resources to properly categorize all of the municipal left

right-wing coalitions since 1989.

6 Conclusion

The aim of this paper has been to reproduce the regression discontinuity design in Gerber

and Hopkins (2011) with data on municipal elections and local policies in Denmark. To

extend their study theoretically, we have adapted their approach to the context of the Dan-

ish multi-party system and measured the effect of mayors with absolute majority that can

bypass the constraints of political coalitions. We have compiled a data set that includes the

results of all the municipal elections in the period from 1989 to 2020, the public expendi-

ture on various policy areas and the tax rate. In our analysis, we have found that mayors

with absolute majority do not have a causal effect on the municipal expenditures on policy

areas. The expenditure on policy areas were also not different in terms of partisanship since

there were not significant differences between the Social Democratic and Venstre mayors

with absolute majority. The robustness of these findings have been checked with different

model specifications, different bandwidths and different functional forms. The continuity of

the running variable has been checked with the McCrary test, and we have examined the

incumbency of mayors to test for discontinuity of this pre-treament variable. The inferences
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that we are able to draw are primarily limited due to (1) the measurement validity of public

expenditures as a measure of local policies, and (2) the fact that we could not categorize

left- and right-wing coalitions. Therefore, we suggest that future research should focus on

respecifying the policy areas and categorizing the political coalitions of municipal elections.
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A Appendix: Regression outputs for rdrobust models

Table 2 shows the results of our regressions discontinuity model for the effect of gaining

absolute majority on different municipal budget areas for the Social Democrats. All the

models are run with the Rdrobust package in R.

Table 2: Social Democrats
Rdrobust estimates on the effect of absolute majority on municipal expenditures

Social Education Tax rate Transport Energy Administration
works and culture and infrastructure supply

Abs. Maj. 3.23 -0.15 -0.02 -0.05 -0.62* -1.28
(2.03) (1.41) (0.14) (0.32) (0.30) (1.07)

N 124 151 117 84 101 86

RDD BW 0.05 0.06 0.05 0.04 0.04 0.04

Note: ∗p<0.05; ∗∗p<0.01

Table 3 shows the results of our regressions discontinuity model for the effect of gaining

absolute majority on different municipal budget areas for Venstre. All the models are run

with the Rdrobust package in R.

Table 3: Venstre
Rdrobust estimates on the effect of absolute majority on municipal expenditures

Social Education Tax rate Transport Energy Administration
works and culture and infrastructure supply

Abs. Maj 1.77 0.30 -0.04 -0.15 -0.16 0.35
(1.48) (1.51) (0.37) (0.36) (0.41) (0.49)

N 32 97 58 64 75 91

RDD BW 0.02 0.04 0.02 0.03 0.03 0.04

Note: ∗p<0.05; ∗∗p<0.01
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B Appendix: McCrary test plots

Figure 7: McCrary plots
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