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Online Appendix  

Table A1: Summary Statistics 

Variable Obs. Mean Std. Dev. Min. Max. 

PIT 61,292 29.62 28.75 0.00 595.35 

Neighbours' PIT 61,292 30.09 20.11 0.00 230.44 

Neighbours 1 year before election 61,292 0.19 0.28 0.00 1.00 

1 year before election 61,292 0.19 0.39 0.00 1.00 

Population 61,292 7,795.98 46,549.53 35.00 2,761,477.00 

Population density 61,292 304.17 624.87 0.87 11,955.25 

Taxpayers 61,292 0.63 0.25 0.02 47.57 

Commissioner 61,292 0.02 0.15 0.00 1.00 

Domestic stability pact 61,292 0.31 0.46 0.00 1.00 

ICI 61,292 196.19 172.66 0.00 4,686.57 

Neighbours' ICI 61,292 195.38 119.18 0.00 2,465.61 

Fees & charges 61,292 213.67 268.54 0.00 12,125.48 

Neighbours' fees & charges 61,292 213.64 160.76 0.00 4,593.39 

 

Table A2: Property tax (ICI) and spatial interactions  

Dependent Variable:  Neighbours' ICI ICI Neighbours' ICI Property ICI 

  (1) (2) (3) (4) 

Neighbours' ICI 

 

0.80* 

 

0.81* 

  

(0.45) 

 

(0.45) 

Neighbours 1 year before election -3.14*** 

 

-3.15*** 

 

 

(0.92) 

 

(0.92) 

 1 year before election -0.29 -0.74 -0.36 -0.74 

 

(0.37) (0.60) (0.37) (0.61) 

     Kleibergen–Paap F 11.637 11.637 11.697 11.697 

Year effects Yes Yes Yes Yes 

Municipal effects Yes Yes Yes Yes 

Municipal controls No No Yes Yes 

Observations 61,292 61,292 61,292 61,292 

R-squared 0.26 0.10 0.27 0.08 

Number of municipalities 5,572 5,572 5,572 5,572 

Notes: period of 2001–2011. Municipal control variables are population, age, child, 1/population, income, and 

commissioner. Neighbours' ICI is the average value across neighbours of the per capita revenue from property tax. 1 year 

before election is a dummy variable equal to one 1 year before the election and zero otherwise. The variable Neighbours' 

spending is instrumented by using the following variable: neighbours 1 year before election, which is the average value 

across neighbours of the dummy variable 1 year before election. Robust standard errors clustered at the municipal level are 

shown in parentheses. Significance at the 10% level is represented by *, at the 5% level by **, and at the 1% level by ***.  
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Table A3: Fees & charges and spatial interactions  

Dependent Variable:  

Neighbours' Fees & 

Charges 

Fees & 

Charges 

Neighbours' Fees & 

Charges 

Fees & 

Charges 

  (1) (2) (3) (4) 

Neighbours' fees & charges 

 

1.85 

 

1.86 

  

(4.17) 

 

(4.07) 

Neighbours 1 year before 

election -0.66 

 

-0.68 

 

 

(1.15) 

 

(1.15) 

 1 year before election -1.11* 3.09 -1.17* 3.17 

 

(0.64) (5.56) (0.65) (5.70) 

     Kleibergen–Paap F 0.328 0.328 0.347 0.347 

Year effects Yes Yes Yes Yes 

Municipal effects Yes Yes Yes Yes 

Municipal controls No No Yes Yes 

Observations 61,292 61,292 61,292 61,292 

R-squared 0.004 0.001 0.013 0.001 

Number of municipalities 5,572 5,572 5,572 5,572 

Notes: period of 2001–2011. Municipal control variables are population, age, child, 1/population, income, and 

commissioner. Neighbours' fees & charges is the average value across neighbours of the per capita revenue from user fees 

and charges. 1 year before election is a dummy variable equal to one 1 year before the election and zero otherwise. The 

variable Neighbours' spending is instrumented by using the following variable: neighbours 1 year before election, which is 

the average value across neighbours of the dummy variable 1 year before election. Robust standard errors clustered at the 

municipal level are shown in parentheses. Significance at the 10% level is represented by *, at the 5% level by **, and at the 

1% level by ***.  
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A2. Robustness Checks 

 

In this section, I assess the validity of the baseline results by performing a set of robustness 

checks. These checks are intended to address possible issues related to the validity of the 

instruments, which could bias the baseline estimates. To begin with, I use a different 

definition of the political budget cycle as an external instrument. After controlling for 

municipal and year fixed effects, I test for the potential presence of remaining sources of bias 

by performing balancing regressions. Finally, I conduct a battery of falsification tests. 

 

Alternative measures of the political budget cycle  

Council resignations and/or dismissals among municipalities might create concerns about 

identification, as resignations/dismissals could be endogenous to local area circumstances. To 

account for this, and in the spirit of the test conducted by Repetto (2018), I construct an 

artificial political cycle for all municipalities by using ‘predicted’ years relative to the 

election, regardless of commissioner status. More precisely, I fix the election cycle timing to 

that at the beginning of the study period and I assume that each municipality votes again 

every 5 years. That is, if a municipality is in its pre-electoral year in 2002, it is automatically 

assumed to vote again in 2008 and thus be in its pre-electoral year in 2007. I repeat the same 

procedure according to the specific year of the term in which municipalities are in 2001. 

Using these theoretical schedules, I build the predicted pre-electoral year dummy variable 

and then construct averages for this dummy across neighbours to instrument the per capita 

revenue from the PIT surcharge of neighbouring municipalities. Columns 1 and 2 of Table 

A4 report the results of this analysis and show that coefficients are statistically significant and 

very similar to those obtained in the baseline specification, thus suggesting that endogenous 

resignation is not a serious concern.  

 

Falsification test   

Another possible concern is related to the timing of the effect. Since the political cycles of 

neighbouring municipalities at time t impact neighbouring municipalities’ per capita revenue 

from the PIT surcharge, which affects the tax collection behaviour of a given municipality at 

time t, it is very unlikely that the tax collection decisions of neighbouring municipalities in 

year t shape a given municipality’s own tax collection decision at time t–1. Hence, I conduct 

a timing falsification test by replacing the dependent variable with a one-year lag. Results are 

shown in Table A4. As can be seen in columns 3 and 4, the coefficient of Neighbours’ PIT at 

time t does not have any impact on the level of a given municipality’s own tax collection 

decisions at time t–1. 

 

Furthermore, since vertical transfers are determined by the central government, elected 

officials do not have discretion in setting them and, therefore, they should not be affected by 

neighbours’ decisions. To explore this possibility, I use the per capita grants as the dependent 

variable, and the results of this analysis are reported in Table A4, columns 5 and 6. As 
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expected, neighbouring municipalities’ PITs are not associated with an increase in the level 

of per capita grants, as the coefficient turns out to be not statistically significant. 

 

Table A4: PIT surcharge and spatial interactions—Falsification tests (second stage) 

Dependent Variable:  PIT PITit-1 Grants 

 

(1) (2) (3) (4) (5) (6) 

  

      Neighbours' PIT 0.46*** 0.46*** 0.13 0.12 5.40 5.35 

 

(0.14) (0.14) (0.12) (0.12) (4.32) (4.32) 

1 year predicted before election  0.87*** 0.87*** 

    

 

(0.18) (0.18) 

    1 year before election 

  

0.14 0.15 17.63*** 17.82*** 

   

(0.19) (0.19) (5.47) (5.49) 

Kleibergen–Paap F 167.441 166.688 169.888 169.987 188.546 188.802 

Year effects Yes Yes Yes Yes Yes Yes 

Municipality effects Yes Yes Yes Yes Yes Yes 

Municipality controls No Yes No Yes No Yes 

Observations 61,292 61,292 55,720 55,720 61,292 61,292 

R-squared 0.32 0.32 0.25 0.25 0.01 0.01 

Number of municipalities 5,572 5,572 5,572 5,572 5,572 5,572 

Notes: period of 2001–2011. Municipal control variables are population, population density, taxpayers, commissioner, and 

domestic stability pact. Neighbours' PIT is the average value across neighbours of the per capita revenue from the personal 

income tax surcharge. 1 year before predicted election is a dummy variable equal to one 1 year before the predicted election 

year and zero otherwise. 1 year before election is a dummy variable equal to one 1 year before the election and zero 

otherwise. The variable Neighbours' PIT in columns (1) and (2) is instrumented by using the following variable: Neighbours 

1 year before predicted election. The variable Neighbours' PIT in columns (3) to (6) is instrumented by using the following 

variable: neighbours 1 year before election. Robust standard errors clustered at the municipal level are shown in parentheses. 

Significance at the 10% level is represented by *, at the 5% level by **, and at the 1% level by ***. 

 

 

Balancing test   

While in the estimates I control for time-invariant unobserved determinants of municipal PIT 

tax collection by including municipal fixed effects, there potentially still might be some 

remaining source of bias due to unobserved confounders. The usual way to overcome this 

issue is to add variables as controls on the right-hand side of the regression. Were the 

presence of unobserved effects detected, the coefficient of interest would be sensitive to the 

inclusion of these controls. As the comparison of the estimates in columns (1) and (2) of 

Table 1 shows, including controls in the baseline specification hardly changes any of the 

results. However, these demographic, institutional, and socioeconomic variables might be 

poorly measured proxies of the confounders. In this respect, and as recently shown by Pei et 

al. (2018), a more suitable test consists of including municipal controls as dependent 

variables on the left-hand side of the regression equation. Table A5 shows that of these 

balancing regressions for various municipal characteristics, none but population yields 

significant effects at the 10% level. These results help to rule out the possibility that a 
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correlation between the neighbouring PIT surcharge variable and other time-varying 

characteristics of municipalities is driving the results.  

 

Table A5: Balancing regressions 

Dependent Variable Population Population Density Taxpayers Commissioner Domestic Stability Pact 

 

(1) (2) (3) (4) (5) 

    

 

  

 

  

Neighbours' PIT -10.77* 188.723 0.00 -0.00 0.00 

 

(5.50) (0.15) (0.00) (0.00) (0.00) 

Kleibergen–Paap F 188.036 188.723 189.186 189.109 188.848 

Year effects Yes Yes Yes Yes Yes 

Municipality effects Yes Yes Yes Yes Yes 

Municipality controls Yes Yes Yes Yes Yes 

Observations 61,292 61,292 61,292 61,292 61,292 

R-squared 0.06 0.14 0.19 0.01 0.02 

Number of municipalities 5,572 5,572 5,572 5,572 5,572 

Notes: period of 2001–2011. All regressions include 1 year before election. Municipal control variables are population, population density, 

taxpayers, commissioner, and domestic stability pact and exclude the dependent variable. Neighbours’ PIT is the average value of 

neighbours’ per capita expenditure. Robust standard errors clustered at the municipal level are shown in parentheses. Significance at the 

10% level is represented by *, at the 5% level by **, and at the 1% level by ***. 

 

The analyses conducted in this section help reinforce the existence of a positive relationship 

between municipal tax collection and the PIT collection of neighbouring municipalities. In 

addition, the results indicate that it is very likely that the change in PIT collection is indeed 

caused by the change in neighbours’ PIT collection via the neighbouring political cycle, as no 

other plausible explanation that holds as an argument against a causal interpretation of this 

relationship was found. 

 

 


