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Abstract:

We apply the difference-in-discontinuities design to verify how constitutional 

rules, namely electoral systems and forms of government, shape earned (taxes) 

and unearned (transfers) budget revenues at the sub-national government 

level. We take advantage of a natural experiment, which involves two 

institutional reforms at the local level in Poland. The first reform introduced 

two electoral rules, which change along an exogenous population threshold: 

smaller municipalities use majoritarian elections, larger municipalities use 

proportional elections. The second reform changed the governance system in 

Polish municipalities from “parliamentary” to “presidential”. Our results indicate 

that the change from parliamentary to presidential form of government led to 

a greater property tax income predominantly in the jurisdictions with 

majoritarian elections and to a lesser extent in municipalities governed by 

proportional elections. While intergovernmental grants also grew in both small 

and large municipalities, they increase less so in municipalities with 

majoritarian elections as compered to jurisdictions with proportional 

representation. This differential reaction of electoral systems to direct elections 

of mayors have further implication on vertical fiscal imbalance. Namely, the 

presidential form of government tends to exacerbate the difference in vertical 

fiscal imbalance between majoritarian and proportional systems.
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The falsification tests presented in Figures 5, 7 and 6 show that no discontinuity and

no difference-in-discontinuity is observed for the variables of interest at the counterfactual

threshols of between 18,000 and 22,000, further confirming that the results are credible.

Figure 5: Sensitivity around the cut-off: property taxes

(a) Discontinuity (b) Difference in discontinuities

Vertical axis: Coefficients; Horizontal axis: Placebo cut-offs between -2 (18,000 inhabitants) and 2 (22,000 inhabitants).
Estimates from the fixed and year effect regressions with CCT bandwidths. Dashed lines correspond to the 95% confidence
intervals of the estimates.

Figure 6: Sensitivity around the cut-off: grants

(a) Discontinuity (b) Difference in discontinuities

Vertical axis: Coefficients; Horizontal axis: Placebo cut-offs between -2 (18,000 inhabitants) and 2 (22,000 inhabitants).
Estimates from the fixed and year effect regressions with CCT bandwidths. Dashed lines correspond to the 95% confidence
intervals of the estimates.

Furthermore, to exclude the possibility that differences in property tax income, inter-

governmental grants and vertical fiscal imbalance are driven by the council size, we report
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Figure 7: Sensitivity around the cut-off: VFI

(a) Discontinuity (b) Difference in discontinuities

Vertical axis: Coefficients; Horizontal axis: Placebo cut-offs between -2 (18,000 inhabitants) and 2 (22,000 inhabitants).
Estimates from the fixed and year effect regressions with CCT bandwidths. Dashed lines correspond to the 95% confidence
intervals of the estimates.

the effect for population thresholds of 4,000 (demarcating council sizes of 15 and 18 mem-

bers), 7,000 (demarcating council sizes of 18 and 20 members), 10,000 (demarcating council

sizes of 20 and 22 members) and 15,000 (demarcating council sizes of 22 and 24 members)

in Tables A.19, A.20 and A.21 respectively, in the Appendix.

A further robustness check involves estimating the effects of the reforms using a polyno-

mial spline approximation. In Table A.22 in the Appendix, we report the estimates using

a third-order polynomial. The results remain confirmed.

Lastly, Figure 8 shows the sensitivities of the estimated difference-in-discontinuities

coefficients to the choice of bandwidth, and further confirms stability of the results. Above

a bandwidth of 1,000 inhabitants, i.e., where a reasonably large sample of observations is

available, all coefficients stabilize at the levels reported in the main specifications.
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7. Conclusions

In this paper, we apply the difference-in-discontinuities design to verify how constitu-

tional rules, namely electoral systems and forms of government, shape earned (taxes) and

unearned (transfers) budget revenues at the subnational government level. We take advan-

tage of a natural experiment, which involves two institutional reforms implemented in Pol-

ish municipalities. The first reform introduced two electoral rules in 1998, which changed

according to an exogenous population threshold: smaller municipalities used majoritarian

elections and larger municipalities used proportional elections. The second reform changed

the governance system in Polish municipalities from "parliamentary" to "presidential", i.e.,

an indirectly appointed executive was replaced by a directly elected mayor. Our results

indicate that a change from the parliamentary to the presidential form of government led to

higher property tax income, predominantly in the jurisdictions with majoritarian elections

but also to a lesser extent in municipalities governed by proportional elections. While inter-

governmental grants also increased in both small and large municipalities, the increase was

less marked in municipalities with majoritarian elections compared to jurisdictions with

proportional representation. This differential reaction of electoral systems to the direct

election of mayors has further implications for vertical fiscal imbalance. The presidential

form of government tends to exacerbate the difference in vertical fiscal imbalance between

majoritarian and proportional systems. This confirms the existence of an interaction effect

between forms of government and electoral rules at the local level in Poland.

Regarding policy implications, our results suggest that the budgetary self-reliance of

local governments under the direct election of mayors is best achieved with majoritarian

electoral systems for local legislative bodies. Majoritarian elections present a barrier to the

penetration of local political markets by national parties, preventing political alignment

between local and central governments. Political alignment is crucial inasmuch as it causes

greater transfers from central to local governments, increasing the transfer dependency of
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Figure 8: Sensitivity of the choice of bandwidth: difference-in-discontinuity

(a) Vertical fiscal imbalance

(b) Property tax

(c) Grants

Vertical axis: Diff-in-disc coefficients; Horizontal axis: Bandwidth (in units of 1,000 inhabitants). Estimates from the fixed
and year effect regressions. Dashed lines correspond to the 95% confidence intervals of the estimates.
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municipalities. High reliance on transfers has, in turn, negative implications for, inter alia,

public goods provision (Oates, 2001) and general governmental budget balance (Eyraud

and Lusinyan, 2013).
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Appendix A.

Figure A.9: Continuity of the assignment variable

(a) Whole sample (b) Year 1998

(c) Year 2010 (d) Difference 1998-2010
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Figure A.10: Trends in the dependent variables

(a) Property taxes (b) Grants

(c) Vertical fiscal imbalance
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Table A.8: Real own income from property tax per capita (logarithm): local linear regression, band-
width=2,000 (Columns 1 and 2), according to CCT (Columns 3 and 4) and 5,000 (Columns 5 and 6) with
time and province fixed effects

(1) (2) (3) (4) (5) (6)
h=2000 h=2000 h=2118 h=2118 h=5000 h=5000

Population in 1,000s 0.07 0.00 0.03 -0.01 0.06∗∗∗ 0.00
(0.87) (0.03) (0.32) (-0.16) (3.26) (0.20)

Majoritarian Election=1 -0.01 -0.01 -0.06 -0.04 0.03 0.02
(-0.08) (-0.11) (-0.47) (-0.35) (0.41) (0.41)

Majoritarian Election=1 × Population in 1,000s -0.21∗∗ -0.05 -0.18∗ -0.05 -0.06∗∗∗ 0.03
(-2.16) (-0.62) (-1.85) (-0.67) (-2.76) (1.37)

Direct Mayor=1 0.44∗∗∗ 0.24∗∗∗ 0.39∗∗∗ 0.21∗∗ 0.47∗∗∗ 0.29∗∗∗
(4.49) (2.83) (3.88) (2.24) (7.42) (4.71)

Direct Mayor=1 × Population in 1,000s 0.04 0.12 0.14 0.18∗∗ -0.02 0.01
(0.42) (1.38) (1.27) (2.01) (-0.65) (0.47)

Majoritarian Election=1 × Direct Mayor=1 0.37∗∗∗ 0.22∗ 0.43∗∗∗ 0.26∗∗ 0.17∗∗ 0.05
(2.74) (1.86) (2.95) (2.10) (2.18) (0.78)

Majoritarian Election=1 × Direct Mayor=1 × Population in 1,000s 0.24∗ -0.00 0.12 -0.07 0.05∗ -0.01
(1.76) (-0.02) (0.93) (-0.65) (1.80) (-0.44)

Constant 4.97∗∗∗ 5.45∗∗∗ 5.00∗∗∗ 5.43∗∗∗ 4.99∗∗∗ 5.56∗∗∗
(45.64) (40.64) (44.02) (37.81) (95.99) (99.52)

Observations 1033 1033 1102 1102 2980 2980
Time effects NO YES NO YES NO YES
Fixed effects NO YES NO YES NO YES
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *

Table A.9: Grants from the central government per capita (logarithm): local linear regression, band-
width=2,000 (Columns 1 and 2), according to CCT (Columns 3 and 4) and 5,000 (Columns 5 and 6) with
time and province fixed effects

(1) (2) (3) (4) (5) (6)
h=2000 h=2000 h=1964 h=1964 h=5000 h=5000

Population in 1,000s -0.03 0.03 -0.02 0.02 -0.04∗∗∗ -0.01
(-0.76) (1.24) (-0.48) (0.71) (-3.74) (-1.34)

Majoritarian Election=1 -0.09∗ 0.03 -0.08 0.03 -0.12∗∗∗ -0.01
(-1.69) (0.80) (-1.44) (0.68) (-3.85) (-0.24)

Majoritarian Election=1 × Population in 1,000s 0.01 -0.04 0.01 -0.02 0.01 -0.01
(0.36) (-1.14) (0.32) (-0.65) (0.60) (-0.75)

Direct Mayor=1 0.18∗∗∗ 0.27∗∗∗ 0.18∗∗∗ 0.26∗∗∗ 0.14∗∗∗ 0.20∗∗∗
(3.65) (6.41) (3.53) (6.10) (4.26) (6.25)

Direct Mayor=1 × Population in 1,000s -0.03 -0.09∗∗ -0.02 -0.07 0.01 -0.01
(-0.57) (-2.11) (-0.41) (-1.54) (0.49) (-1.18)

Majoritarian Election=1 × Direct Mayor=1 -0.15∗ -0.17∗∗∗ -0.15∗ -0.14∗∗ -0.01 -0.07∗
(-1.83) (-2.67) (-1.71) (-2.20) (-0.22) (-1.90)

Majoritarian Election=1 × Direct Mayor=1 × Population in 1,000s -0.08 0.03 -0.09 0.03 -0.01 0.00
(-1.19) (0.46) (-1.15) (0.48) (-1.01) (0.02)

Constant 5.68∗∗∗ 5.58∗∗∗ 5.67∗∗∗ 5.59∗∗∗ 5.69∗∗∗ 5.59∗∗∗
(114.13) (117.00) (111.32) (110.08) (208.06) (190.90)

Observations 1033 1033 1003 1003 2980 2980
Time effects NO YES NO YES NO YES
Fixed effects NO YES NO YES NO YES
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *
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Table A.10: Main results, vertical fiscal imbalance: local linear regression, bandwidth=2,000 (Columns 1
and 2), according to CCT (Columns 3 and 4) and 5,000 (Columns 5 and 6) with time and province fixed
effects

(1) (2) (3) (4) (5) (6)
h=2000 h=2000 h=2217 h=2217 h=5000 h=5000

Population in 1,000s -0.02 -0.00 -0.02 -0.01 -0.01∗∗∗ -0.00
(-1.13) (-0.28) (-0.84) (-0.65) (-2.66) (-0.36)

Majoritarian Election=1 0.02 -0.02 0.02 -0.02 0.03∗ 0.01
(0.52) (-0.65) (0.76) (-0.59) (1.82) (0.61)

Majoritarian Election=1 × Population in 1,000s 0.06∗∗ -0.00 0.05∗∗ 0.02 0.02∗∗∗ -0.00
(2.48) (-0.06) (2.34) (0.69) (3.16) (-0.71)

Direct Mayor=1 0.02 0.02 0.03 0.02 -0.00 -0.01
(0.82) (0.78) (1.12) (1.01) (-0.25) (-0.47)

Direct Mayor=1 × Population in 1,000s -0.03 -0.04∗ -0.04∗∗ -0.05∗∗ 0.00 -0.00
(-1.20) (-1.92) (-2.01) (-2.49) (0.22) (-0.82)

Majoritarian Election=1 × Direct Mayor=1 -0.16∗∗∗ -0.06∗ -0.15∗∗∗ -0.06∗ -0.10∗∗∗ -0.04∗∗
(-4.03) (-1.85) (-4.02) (-1.72) (-4.82) (-2.08)

Majoritarian Election=1 × Direct Mayor=1 × Population in 1,000s -0.06 0.02 -0.03 0.04 -0.02∗∗∗ -0.00
(-1.58) (0.69) (-0.81) (1.43) (-3.34) (-0.37)

Constant 0.57∗∗∗ 0.54∗∗∗ 0.57∗∗∗ 0.54∗∗∗ 0.56∗∗∗ 0.50∗∗∗
(22.49) (15.99) (21.89) (15.55) (41.24) (34.43)

Observations 1023 1023 1154 1154 2958 2958
Time effects NO YES NO YES NO YES
Fixed effects NO YES NO YES NO YES
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *

Table A.11: Property tax up to 2006: local linear regression, bandwidth=2,000 (Columns 1 and 2),
according to CCT (Columns 3 and 4) and 5,000 (Columns 5 and 6) with time and province fixed effects

(1) (2) (3) (4) (5) (6)
h=2000 h=2000 h=2069 h=2069 h=5000 h=5000

Population in 1,000s 0.07 0.01 0.03 -0.01 0.06∗∗∗ 0.00
(1.23) (0.15) (0.53) (-0.16) (3.28) (0.27)

Majoritarian Election=1 -0.01 -0.00 -0.06 -0.04 0.03 0.02
(-0.12) (-0.06) (-0.76) (-0.48) (0.41) (0.46)

Majoritarian Election=1 × Population in 1,000s -0.21∗∗∗ -0.06 -0.18∗∗∗ -0.06 -0.06∗∗∗ 0.02
(-2.99) (-0.92) (-2.69) (-0.93) (-2.78) (1.34)

Direct Mayor=1 0.42∗∗∗ 0.15∗ 0.36∗∗∗ 0.12 0.42∗∗∗ 0.18∗∗∗
(4.81) (1.67) (4.02) (1.29) (6.37) (2.82)

Direct Mayor=1 × Population in 1,000s 0.01 0.09 0.12 0.16∗∗∗ -0.02 0.01
(0.15) (1.41) (1.57) (2.59) (-0.66) (0.53)

Majoritarian Election=1 × Direct Mayor=1 0.31∗∗∗ 0.17∗ 0.39∗∗∗ 0.21∗∗ 0.15∗ 0.05
(2.67) (1.67) (3.28) (2.10) (1.77) (0.66)

Majoritarian Election=1 × Direct Mayor=1 × Population in 1,000s 0.24∗∗ -0.00 0.14 -0.07 0.04 -0.02
(2.40) (-0.05) (1.41) (-0.85) (1.52) (-0.63)

Constant 4.97∗∗∗ 5.42∗∗∗ 5.00∗∗∗ 5.40∗∗∗ 4.99∗∗∗ 5.55∗∗∗
(72.18) (62.04) (70.83) (62.56) (96.59) (97.44)

Observations 848 848 891 891 2433 2433
Time effects NO YES NO YES NO YES
Fixed effects NO YES NO YES NO YES
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *

38



Table A.12: Grants up to 2006: local linear regression, bandwidth=2,000 (Columns 1 and 2), according
to CCT (Columns 3 and 4) and 5,000 (Columns 5 and 6) with time and province fixed effects

(1) (2) (3) (4) (5) (6)
h=2000 h=2000 h=2234 h=2234 h=5000 h=5000

Population in 1,000s -0.03 0.03 -0.01 0.01 -0.04∗∗∗ -0.01∗
(-0.98) (1.22) (-0.58) (0.34) (-3.98) (-1.76)

Majoritarian Election=1 -0.09∗∗ 0.03 -0.08∗∗ 0.01 -0.12∗∗∗ -0.02
(-2.27) (0.75) (-2.07) (0.22) (-4.10) (-0.62)

Majoritarian Election=1 × Population in 1,000s 0.01 -0.04 -0.00 -0.02 0.01 -0.01
(0.42) (-1.20) (-0.11) (-0.78) (0.64) (-0.59)

Direct Mayor=1 0.14∗∗∗ 0.13∗∗∗ 0.16∗∗∗ 0.13∗∗∗ 0.12∗∗∗ 0.09∗∗∗
(3.21) (3.06) (3.76) (3.09) (3.59) (2.81)

Direct Mayor=1 × Population in 1,000s -0.01 -0.06∗ -0.04 -0.07∗∗ 0.00 -0.01
(-0.23) (-1.91) (-1.30) (-2.57) (0.23) (-1.09)

Majoritarian Election=1 × Direct Mayor=1 -0.14∗∗ -0.15∗∗∗ -0.15∗∗∗ -0.14∗∗∗ -0.02 -0.06∗
(-2.50) (-3.14) (-2.68) (-2.99) (-0.45) (-1.83)

Majoritarian Election=1 × Direct Mayor=1 × Population in 1,000s -0.10∗∗ -0.00 -0.04 0.03 -0.01 -0.00
(-2.09) (-0.10) (-1.03) (0.75) (-0.83) (-0.11)

Constant 5.68∗∗∗ 5.59∗∗∗ 5.67∗∗∗ 5.62∗∗∗ 5.69∗∗∗ 5.61∗∗∗
(164.90) (135.94) (170.83) (143.74) (221.59) (197.46)

Observations 848 848 968 968 2433 2433
Time effects NO YES NO YES NO YES
Fixed effects NO YES NO YES NO YES
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *

Table A.13: Vertical fiscal imbalance up to 2006: local linear regression, bandwidth=2,000 (Columns 1
and 2), according to CCT (Columns 3 and 4) and 5,000 (Columns 5 and 6) with time and province fixed
effects

(1) (2) (3) (4) (5) (6)
h=2000 h=2000 h=2518 h=2518 h=5000 h=5000

Population in 1,000s -0.02 -0.01 -0.01 -0.01 -0.01∗∗∗ -0.00
(-1.33) (-0.42) (-0.63) (-0.95) (-2.71) (-0.53)

Majoritarian Election=1 0.02 -0.02 0.03 -0.03 0.03∗ 0.01
(0.70) (-1.08) (1.19) (-1.57) (1.85) (0.46)

Majoritarian Election=1 × Population in 1,000s 0.06∗∗∗ -0.00 0.03∗∗ -0.01 0.02∗∗∗ -0.00
(2.95) (-0.03) (2.17) (-0.51) (3.22) (-0.65)

Direct Mayor=1 0.02 0.01 0.02 0.01 0.00 -0.00
(0.82) (0.32) (1.07) (0.31) (0.25) (-0.09)

Direct Mayor=1 × Population in 1,000s -0.02 -0.03∗ -0.03 -0.02∗ 0.00 -0.00
(-0.80) (-1.77) (-1.57) (-1.77) (0.20) (-0.77)

Majoritarian Election=1 × Direct Mayor=1 -0.15∗∗∗ -0.06∗∗ -0.13∗∗∗ -0.04 -0.10∗∗∗ -0.04∗∗
(-4.73) (-2.13) (-4.53) (-1.56) (-4.63) (-2.06)

Majoritarian Election=1 × Direct Mayor=1 × Population in 1,000s -0.07∗∗∗ 0.01 -0.03 0.02 -0.02∗∗∗ -0.00
(-2.67) (0.36) (-1.26) (1.38) (-3.23) (-0.46)

Constant 0.57∗∗∗ 0.54∗∗∗ 0.56∗∗∗ 0.53∗∗∗ 0.56∗∗∗ 0.50∗∗∗
(30.81) (23.50) (31.73) (25.58) (42.05) (34.71)

Observations 840 840 1092 1092 2419 2419
Time effects NO YES NO YES NO YES
Fixed effects NO YES NO YES NO YES
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *
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Table A.14: Property tax without municipalities that crossed the threshold:local linear regression, band-
width=2,000 (Columns 1 and 2), according to CCT (Columns 3 and 4) and 5,000 (Columns 5 and 6) with
time and province fixed effects

(1) (2) (3) (4) (5) (6)
h=2000 h=2000 h=2119 h=2119 h=5000 h=5000

Population in 1,000 0.09 -0.01 0.04 -0.03 0.07∗∗∗ 0.00
(1.43) (-0.17) (0.74) (-0.51) (3.39) (0.03)

Majoritarian Election=1 -0.00 -0.05 -0.06 -0.09 0.03 0.02
(-0.04) (-0.67) (-0.68) (-1.09) (0.51) (0.28)

Majoritarian Election=1 × Population in 1,000 -0.24∗∗∗ -0.06 -0.20∗∗∗ -0.05 -0.06∗∗∗ 0.03
(-3.22) (-0.85) (-2.88) (-0.85) (-2.89) (1.54)

Direct Mayor=1 0.48∗∗∗ 0.27∗∗∗ 0.42∗∗∗ 0.24∗∗ 0.49∗∗∗ 0.31∗∗∗
(5.46) (2.82) (4.67) (2.50) (7.50) (4.84)

Direct Mayor=1 × Population in 1,000 0.01 0.12∗ 0.11 0.18∗∗∗ -0.02 0.00
(0.16) (1.80) (1.53) (2.88) (-0.96) (0.20)

Majoritarian Election=1 × Direct Mayor=1 0.38∗∗∗ 0.27∗∗∗ 0.44∗∗∗ 0.31∗∗∗ 0.16∗ 0.05
(3.29) (2.62) (3.73) (2.99) (1.93) (0.66)

Majoritarian Election=1 × Direct Mayor=1 × Population in 1,000 0.31∗∗∗ 0.05 0.17∗ -0.02 0.06∗∗ -0.00
(3.13) (0.54) (1.87) (-0.26) (2.07) (-0.14)

Constant 4.95∗∗∗ 5.45∗∗∗ 4.98∗∗∗ 5.44∗∗∗ 4.98∗∗∗ 5.56∗∗∗
(68.59) (62.09) (67.52) (62.91) (93.58) (97.58)

Observations 967 967 1036 1036 2902 2902
Time effects NO YES NO YES NO YES
Fixed effects NO YES NO YES NO YES
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *

Table A.15: Grants without municipalities that crossed the threshold: local linear regression, band-
width=2,000 (Columns 1 and 2), according to CCT (Columns 3 and 4) and 5,000 (Columns 5 and 6)
with time and province fixed effects

(1) (2) (3) (4) (5) (6)
h=2000 h=2000 h=1964 h=1964 h=5000 h=5000

Population in 1,000 -0.04 0.03 -0.04 0.02 -0.04∗∗∗ -0.02∗
(-1.39) (1.21) (-1.08) (0.81) (-4.10) (-1.78)

Majoritarian Election=1 -0.14∗∗∗ 0.02 -0.13∗∗∗ 0.02 -0.15∗∗∗ -0.02
(-3.02) (0.56) (-2.74) (0.57) (-4.43) (-0.79)

Majoritarian Election=1 × Population in 1,000 0.02 -0.04 0.02 -0.02 0.01 -0.01
(0.47) (-1.14) (0.44) (-0.68) (0.62) (-0.55)

Direct Mayor=1 0.15∗∗∗ 0.26∗∗∗ 0.15∗∗∗ 0.26∗∗∗ 0.13∗∗∗ 0.20∗∗∗
(3.40) (5.78) (3.24) (5.65) (3.85) (6.06)

Direct Mayor=1 × Population in 1,000 -0.00 -0.07∗∗ 0.00 -0.06∗ 0.01 -0.01
(-0.11) (-2.43) (0.11) (-1.85) (0.73) (-1.08)

Majoritarian Election=1 × Direct Mayor=1 -0.08 -0.14∗∗∗ -0.07 -0.12∗∗ 0.03 -0.05
(-1.29) (-2.93) (-1.12) (-2.43) (0.61) (-1.49)

Majoritarian Election=1 × Direct Mayor=1 × Population in 1,000 -0.08 0.02 -0.08 0.03 -0.01 0.00
(-1.58) (0.60) (-1.52) (0.69) (-0.65) (0.25)

Constant 5.70∗∗∗ 5.59∗∗∗ 5.69∗∗∗ 5.59∗∗∗ 5.70∗∗∗ 5.60∗∗∗
(154.12) (133.08) (150.29) (130.35) (206.31) (188.58)

Observations 967 967 937 937 2902 2902
Time effects NO YES NO YES NO YES
Fixed effects NO YES NO YES NO YES
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *
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Table A.16: VFI without municipalities that crossed the threshold: local linear regression, band-
width=2,000 (Columns 1 and 2), according to CCT (Columns 3 and 4) and 5,000 (Columns 5 and 6)
with time and province fixed effects

(1) (2) (3) (4) (5) (6)
h=2000 h=2000 h=2218 h=2218 h=5000 h=5000

Population in 1,000 -0.03∗ -0.01 -0.02 -0.01 -0.01∗∗∗ -0.00
(-1.66) (-0.39) (-1.48) (-1.07) (-2.93) (-0.54)

Majoritarian Election=1 0.01 -0.01 0.02 -0.01 0.03∗ 0.01
(0.42) (-0.69) (0.82) (-0.70) (1.65) (0.54)

Majoritarian Election=1 × Population in 1,000 0.06∗∗∗ 0.00 0.06∗∗∗ 0.02 0.02∗∗∗ -0.00
(3.24) (0.24) (3.37) (1.23) (3.38) (-0.54)

Direct Mayor=1 0.01 0.02 0.02 0.02 -0.01 -0.01
(0.46) (0.63) (0.82) (0.89) (-0.43) (-0.44)

Direct Mayor=1 × Population in 1,000 -0.02 -0.04∗∗ -0.03∗ -0.04∗∗∗ 0.00 -0.00
(-0.93) (-2.33) (-1.87) (-2.91) (0.42) (-0.73)

Majoritarian Election=1 × Direct Mayor=1 -0.14∗∗∗ -0.07∗∗ -0.14∗∗∗ -0.06∗∗ -0.09∗∗∗ -0.04∗∗
(-4.59) (-2.48) (-4.56) (-2.15) (-4.42) (-2.03)

Majoritarian Election=1 × Direct Mayor=1 × Population in 1,000 -0.07∗∗∗ 0.01 -0.03 0.04∗ -0.02∗∗∗ -0.00
(-2.62) (0.60) (-1.30) (1.78) (-3.25) (-0.38)

Constant 0.58∗∗∗ 0.54∗∗∗ 0.58∗∗∗ 0.54∗∗∗ 0.57∗∗∗ 0.50∗∗∗
(29.97) (23.18) (30.03) (24.05) (40.95) (33.85)

Observations 959 959 1090 1090 2882 2882
Time effects NO YES NO YES NO YES
Fixed effects NO YES NO YES NO YES
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *

Table A.17: (log) income from personal and corporate taxation per capita: local linear regression, band-
width=2,000 (Columns 1 and 2), according to CCT (Columns 3 and 4) and 5,000 (Columns 5 and 6) with
time and province fixed effects

(1) (2) (3) (4) (5) (6)
h=2000 h=2000 h=2809 h=2809 h=5000 h=5000

Population in 1,000 0.10∗ 0.06 0.12∗∗ 0.07 0.08∗∗∗ 0.05∗∗∗
(1.90) (1.09) (2.22) (1.58) (3.79) (2.61)

Majoritarian Election=1 0.30∗∗∗ 0.10 0.29∗∗∗ 0.07 0.27∗∗∗ 0.08
(3.32) (1.16) (3.41) (0.90) (3.91) (1.21)

Majoritarian Election=1 × Population in 1,000 -0.07 -0.08 -0.11∗ -0.09∗ -0.04 -0.04
(-1.09) (-1.24) (-1.82) (-1.87) (-1.45) (-1.63)

Direct Mayor=1 0.37∗∗∗ 0.67∗∗∗ 0.38∗∗∗ 0.65∗∗∗ 0.40∗∗∗ 0.73∗∗∗
(4.17) (9.86) (5.48) (11.32) (8.54) (18.92)

Direct Mayor=1 × Population in 1,000 0.03 0.08 0.01 0.05 -0.00 0.00
(0.40) (1.32) (0.28) (1.31) (-0.15) (0.36)

Majoritarian Election=1 × Direct Mayor=1 0.16 0.15 0.13 0.14∗ 0.04 0.06
(1.10) (1.34) (1.24) (1.77) (0.51) (1.04)

Majoritarian Election=1 × Direct Mayor=1 × Population in 1,000 0.06 -0.03 0.06 -0.01 0.01 0.01
(0.45) (-0.28) (0.83) (-0.18) (0.48) (0.38)

Constant 4.19∗∗∗ 4.09∗∗∗ 4.18∗∗∗ 4.15∗∗∗ 4.24∗∗∗ 4.17∗∗∗
(53.23) (40.45) (54.50) (46.26) (68.45) (57.48)

Observations 959 959 1471 1471 2882 2882
Time effects NO YES NO YES NO YES
Fixed effects NO YES NO YES NO YES
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *
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Table A.18: (Net migration: local linear regression, bandwidth=2,000 (Columns 1 and 2), according to
CCT (Columns 3 and 4) and 5,000 (Columns 5 and 6) with time and province fixed effects

(1) (2) (3) (4) (5) (6)
h=2000 h=2000 h=1505 h=1505 h=5000 h=5000

Population in 1,000 0.02 0.04 0.42 0.41∗ -0.03 -0.06∗∗
(0.24) (0.40) (1.53) (1.85) (-1.31) (-2.28)

Majoritarian Election=1 0.06 -0.04 0.30 0.16 -0.08 -0.22∗∗
(0.42) (-0.35) (1.46) (0.96) (-0.91) (-2.33)

Majoritarian Election=1 × Population in 1,000 0.09 0.02 -0.28 -0.34∗∗ 0.02 0.03
(0.91) (0.25) (-1.33) (-2.04) (0.78) (0.96)

Direct Mayor=1 -0.19 0.06 -0.01 0.18 -0.15∗ -0.04
(-1.57) (0.53) (-0.09) (1.07) (-1.73) (-0.49)

Direct Mayor=1 × Population in 1,000 0.12 0.09 -0.22 -0.27 0.05∗ 0.04∗
(0.99) (0.95) (-0.76) (-1.07) (1.75) (1.66)

Majoritarian Election=1 × Direct Mayor=1 0.30 0.32∗ 0.14 0.18 0.18 0.17
(1.59) (1.73) (0.52) (0.72) (1.55) (1.51)

Majoritarian Election=1 × Direct Mayor=1 × Population in 1,000 -0.06 0.06 0.32 0.50∗ -0.07 -0.06
(-0.35) (0.46) (0.99) (1.70) (-1.64) (-1.54)

Constant 0.01 -0.04 -0.20 -0.16 0.07 0.14
(0.07) (-0.27) (-1.34) (-0.64) (0.81) (1.04)

Observations 954 954 683 683 2885 2885
Time effects NO YES NO YES NO YES
Fixed effects NO YES NO YES NO YES
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *

Table A.19: Falsification tests - property taxes, cut-off=4,000;7,000;10,000;15,000: LLR, bandwidth=2,000,
before the 2002 reform with time and province fixed effects

(1) (2) (3) (4)
Property tax pc Property tax pc Property tax pc Property tax pc

Population in 1,000 0.00 -0.03 -0.09∗ -0.09∗
(0.06) (-0.66) (-1.68) (-1.86)

cut-off4=1 -1.87
(-1.45)

cut-off4=1 × Population in 1,000s -0.11
(-1.39)

cut-off7=1 0.40
(0.52)

cut-off7=1 × Population in 1,000s 0.04
(0.70)

cut-off10=1 1.35∗
(1.93)

cut-off10=1 × Population in 1,000s 0.15∗∗
(2.17)

cut-off15=1 0.52
(1.05)

cut-off15=1 × Population in 1,000s 0.12
(1.38)

Constant 5.60∗∗∗ 5.32∗∗∗ 4.87∗∗∗ 5.14∗∗∗
(9.39) (9.43) (10.36) (22.39)

Observations 5145 5594 2902 1046
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *
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Table A.20: Falsification tests - grants, cut-off=4,000;7,000;10,000;15,000: LLR, bandwidth=2,000, before
the 2002 reform with time and province fixed effects

(1) (2) (3) (4)
Real grants pc Real grants pc Real grants pc Real grants pc

Population in 1,000s 0.00 -0.00 -0.01 -0.01
(0.17) (-0.12) (-0.61) (-0.40)

cut-off4=1 -0.02
(-0.05)

cut-off4=1 × Population in 1,000s -0.00
(-0.07)

cut-off7=1 -0.08
(-0.34)

cut-off7=1 × Population in 1,000s -0.01
(-0.53)

cut-off10=1 0.22
(0.89)

cut-off10=1 × Population in 1,000s 0.02
(0.67)

cut-off15=1 -0.22
(-1.12)

cut-off15=1 × Population in 1,000s -0.05
(-1.26)

Constant 5.95∗∗∗ 5.78∗∗∗ 5.67∗∗∗ 5.73∗∗∗
(34.74) (28.98) (30.31) (55.00)

Observations 5143 5594 2902 1046
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *

Table A.21: Falsification tests - VFI, cut-off=4,000;7,000;10,000;15,000: LLR, bandwidth=2,000, before
the 2002 reform with time and province fixed effects

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

Population in 1,000s 0.01 0.01 0.02 0.03∗∗
(1.18) (1.64) (1.47) (2.56)

cut-off4=1 -0.02
(-0.08)

cut-off4=1 × Population in 1,000s -0.00
(-0.12)

cut-off7=1 -0.19
(-1.38)

cut-off7=1 × Population in 1,000s -0.02
(-1.61)

cut-off10=1 -0.14
(-0.94)

cut-off10=1 × Population in 1,000s -0.02
(-1.30)

cut-off15=1 -0.21
(-1.04)

cut-off15=1 × Population in 1,000s -0.05
(-1.56)

Constant 0.71∗∗∗ 0.72∗∗∗ 0.72∗∗∗ 0.68∗∗∗
(6.88) (7.11) (6.25) (11.92)

Observations 4801 5337 2805 1028
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *
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Table A.22: Estimations using cubic spline

(1) (2) (3) (4) (5) (6)
Property tax Property tax Grants Grants VFI VFI

(0.94) (0.63) (-1.77) (-1.58) (-1.48) (-0.95)
Majoritarian Election=1 0.05 0.08 -0.13∗∗∗ -0.04 0.01 -0.00

(0.52) (1.06) (-3.10) (-1.02) (0.42) (-0.24)
Direct Mayor=1 0.48∗∗∗ 0.33∗∗∗ 0.13∗∗∗ 0.16∗∗∗ -0.01 -0.02

(5.35) (4.10) (3.07) (4.14) (-0.60) (-1.16)
Majoritarian Election=1 × Direct Mayor=1 0.25∗∗ 0.13∗ -0.04 -0.08∗ -0.10∗∗∗ -0.05∗∗

(2.34) (1.73) (-0.83) (-1.78) (-3.96) (-2.43)
Constant 4.98∗∗∗ 5.66∗∗∗ 5.70∗∗∗ 5.58∗∗∗ 0.57∗∗∗ 0.49∗∗∗

(62.44) (77.69) (149.35) (156.56) (29.84) (27.51)
Observations 7438 7438 7438 7438 7335 7335
Robust standard errors clustered at municipality level; t-statistics in brackets; p 0.01 *** 0.05 ** 0.1 *
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