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A Appendix: Descriptive Statistics

A.1 Summary Statistics

Figure A-1 – Distribution of the Mean Number of Visible Turbines (Weighted by
the Area of the Settlement) Within the 6km Treatment Zone.

Figure A-2 – (a) Mean Share of Settlements visually exposed per Cohort.
(b) Geographic Distribution per Cohort.

(a) (b)
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Table A-1 – Cohort Summary: Baseline Model

Pre Post

Treatment Control T-Test Treatment Control T-Test

Cohort Variable Mean SD Mean SD Mean SD Mean SD

Vote Share Greens (%) 4.83 2.27 5.04 2.65 0.012 6.07 2.98 6.35 3.26 0.009

Uni. degree (%) 6.05 2.19 6.12 2.24 0.388 6.37 2.27 6.41 2.30 0.645

Unemployed (%) 4.36 2.50 4.28 2.46 0.386 16.84 11.05 16.30 10.69 0.154

Female (%) 50.35 1.59 50.39 1.82 0.453 50.25 1.56 50.37 1.70 0.038

Young (%) 13.62 1.87 13.49 2.20 0.071 12.54 2.11 12.40 2.20 0.057

PC Income Tax (Log) 5.19 0.58 5.22 0.59 0.146 6.58 0.59 6.62 0.60 0.078

2002

Immigrants (%) 0.84 0.49 0.89 0.67 0.036 0.56 0.25 0.55 0.23 0.506

Vote Share Greens (%) 6.35 3.38 6.74 3.44 0.109 6.28 3.11 6.54 3.07 0.233

Uni. degree (%) 6.24 2.05 6.34 2.17 0.525 6.64 2.11 6.75 2.22 0.488

Unemployed (%) 15.40 10.28 14.92 9.62 0.496 13.01 8.33 12.86 8.01 0.797

Female (%) 50.25 1.71 50.34 1.74 0.478 50.23 1.93 50.43 1.63 0.127

Young (%) 12.63 2.27 12.74 2.32 0.470 12.90 2.29 12.82 2.04 0.591

PC Income Tax (Log) 6.65 0.55 6.64 0.57 0.696 6.32 0.52 6.32 0.51 0.851

2005

Immigrants (%) 0.56 0.36 0.57 0.38 0.738 0.33 0.23 0.34 0.24 0.924

Vote Share Greens (%) 6.19 2.79 6.16 2.42 0.907 8.33 3.86 8.17 3.31 0.638

Uni. degree (%) 6.23 1.99 6.32 2.21 0.627 6.76 2.06 6.86 2.25 0.632

Unemployed (%) 13.20 8.18 12.70 7.74 0.513 13.82 9.23 12.86 7.82 0.233

Female (%) 50.26 1.83 50.36 1.64 0.518 50.27 1.62 50.25 1.65 0.887

Young (%) 13.18 2.23 12.89 2.06 0.159 13.10 2.01 12.79 2.19 0.112

PC Income Tax (Log) 6.32 0.55 6.34 0.54 0.715 6.91 0.44 6.93 0.44 0.722

2009

Immigrants (%) 0.33 0.21 0.34 0.21 0.818 0.29 0.22 0.30 0.22 0.705

Vote Share Greens (%) 8.93 3.62 9.10 3.80 0.631 6.61 2.90 7.13 3.05 0.067

Uni. degree (%) 7.62 2.73 7.81 2.93 0.485 8.85 3.09 9.09 3.28 0.443

Unemployed (%) 12.56 8.38 12.28 7.55 0.720 9.65 6.19 9.35 5.32 0.586

Female (%) 50.24 1.37 50.20 1.57 0.772 50.17 1.39 50.11 1.43 0.676

Young (%) 12.83 1.76 12.79 2.10 0.847 12.48 2.08 12.43 2.46 0.830

PC Income Tax (Log) 7.04 0.41 7.07 0.41 0.366 7.20 0.32 7.22 0.34 0.588

2013

Immigrants (%) 0.28 0.15 0.28 0.16 0.803 0.41 0.19 0.41 0.20 0.994

Vote Share Greens (%) 7.23 2.76 7.33 3.09 0.644 8.25 3.39 8.43 3.81 0.483

Uni. degree (%) 8.80 3.43 9.20 3.46 0.098 11.09 4.03 11.57 4.07 0.093

Unemployed (%) 7.77 3.49 7.93 3.80 0.515 6.98 3.07 7.13 3.23 0.528

Female (%) 50.15 1.56 50.18 1.47 0.749 49.91 1.47 49.87 1.53 0.649

Young (%) 12.83 2.01 12.78 2.17 0.749 13.06 1.95 12.94 2.23 0.400

PC Income Tax (Log) 7.26 0.24 7.29 0.25 0.204 7.51 0.28 7.56 0.33 0.032

2017

Immigrants (%) 0.41 0.17 0.42 0.18 0.345 1.44 0.56 1.51 0.62 0.091

Vote Share Greens (%) 6.50 3.04 7.56 3.67 0.119 8.53 3.84 11.08 4.97 0.005

Uni. degree (%) 10.18 2.96 10.43 2.92 0.672 11.88 3.37 12.21 3.37 0.633

Unemployed (%) 8.36 3.79 7.83 3.98 0.500 1.95 0.93 1.83 0.89 0.519

Female (%) 49.50 1.34 49.61 1.64 0.705 49.65 1.57 49.54 1.78 0.727

Young (%) 12.54 2.27 12.52 2.46 0.977 11.97 2.38 12.23 2.06 0.566

PC Income Tax (Log) 7.38 0.27 7.42 0.31 0.522 6.87 0.25 6.89 0.32 0.667

2021

Immigrants (%) 1.67 0.56 1.71 0.77 0.759 1.70 0.67 1.78 1.01 0.644
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Table A-2 – Cohort Summary: External Exposure Model

Pre Post

Treatment Control T-Test Treatment Control T-Test

Cohort Variable Mean SD Mean SD Mean SD Mean SD

Vote Share Greens (%) 4.80 2.28 4.92 2.58 0.212 6.09 2.97 6.25 3.15 0.208

Uni. degree (%) 6.01 2.21 6.08 2.25 0.420 6.32 2.27 6.38 2.31 0.528

Unemployed (%) 4.29 2.47 4.30 2.45 0.898 16.56 10.88 16.33 10.62 0.586

Female (%) 50.32 1.64 50.32 1.83 0.975 50.22 1.62 50.29 1.71 0.307

Young (%) 13.57 1.91 13.51 2.29 0.459 12.47 2.16 12.40 2.24 0.389

PC Income Tax (Log) 5.19 0.57 5.21 0.59 0.379 6.58 0.59 6.60 0.60 0.233

2002

Immigrants (%) 0.83 0.49 0.88 0.65 0.052 0.55 0.23 0.55 0.23 0.971

Vote Share Greens (%) 6.31 3.18 6.67 3.46 0.161 6.28 2.95 6.46 3.09 0.447

Uni. degree (%) 6.19 2.00 6.28 2.13 0.579 6.57 2.05 6.68 2.18 0.510

Unemployed (%) 15.71 10.49 15.16 9.92 0.485 13.21 8.53 13.04 8.29 0.799

Female (%) 50.22 1.77 50.35 1.79 0.332 50.22 2.02 50.45 1.66 0.116

Young (%) 12.62 2.18 12.72 2.39 0.571 12.89 2.24 12.85 2.05 0.833

PC Income Tax (Log) 6.62 0.56 6.60 0.58 0.683 6.29 0.53 6.29 0.52 0.933

2005

Immigrants (%) 0.57 0.38 0.58 0.41 0.815 0.34 0.24 0.34 0.25 0.939

Vote Share Greens (%) 6.20 2.80 6.27 2.47 0.791 8.46 3.94 8.33 3.44 0.745

Uni. degree (%) 6.20 2.01 6.22 2.06 0.918 6.73 2.09 6.76 2.10 0.918

Unemployed (%) 12.89 7.58 12.23 6.99 0.379 13.47 8.43 12.48 7.34 0.224

Female (%) 50.25 1.95 50.34 1.66 0.598 50.27 1.70 50.25 1.65 0.899

Young (%) 13.11 2.31 12.80 2.05 0.174 13.05 2.07 12.74 2.20 0.164

PC Income Tax (Log) 6.33 0.54 6.36 0.50 0.548 6.92 0.43 6.95 0.40 0.514

2009

Immigrants (%) 0.33 0.21 0.34 0.21 0.891 0.30 0.23 0.30 0.23 0.804

Vote Share Greens (%) 8.91 3.57 9.08 3.81 0.663 6.57 2.89 7.16 3.12 0.061

Uni. degree (%) 7.72 2.75 7.87 2.92 0.620 8.96 3.14 9.13 3.29 0.602

Unemployed (%) 12.42 7.90 12.22 7.50 0.803 9.53 5.82 9.36 5.42 0.770

Female (%) 50.18 1.41 50.20 1.38 0.892 50.17 1.45 50.08 1.23 0.515

Young (%) 12.82 1.83 12.92 2.10 0.632 12.45 2.14 12.64 2.36 0.444

PC Income Tax (Log) 7.05 0.40 7.07 0.40 0.511 7.21 0.32 7.22 0.33 0.596

2013

Immigrants (%) 0.28 0.16 0.28 0.16 0.949 0.42 0.19 0.42 0.21 0.801

Vote Share Greens (%) 7.11 2.76 7.22 3.17 0.627 8.14 3.39 8.29 3.92 0.612

Uni. degree (%) 8.84 3.49 9.02 3.47 0.530 11.14 4.11 11.35 4.09 0.526

Unemployed (%) 7.86 3.52 7.97 3.74 0.709 7.07 3.17 7.15 3.29 0.771

Female (%) 50.15 1.67 50.22 1.49 0.580 49.93 1.53 49.90 1.56 0.775

Young (%) 12.68 2.09 12.73 2.20 0.752 12.99 2.02 12.86 2.25 0.449

PC Income Tax (Log) 7.26 0.24 7.27 0.26 0.578 7.51 0.28 7.55 0.34 0.109

2017

Immigrants (%) 0.41 0.17 0.42 0.18 0.782 1.47 0.56 1.51 0.61 0.342

Vote Share Greens (%) 6.38 3.21 7.22 3.36 0.262 8.33 4.02 11.00 5.10 0.012

Uni. degree (%) 10.01 3.06 10.27 2.82 0.696 11.67 3.48 11.99 3.27 0.670

Unemployed (%) 8.56 4.17 8.08 4.36 0.620 2.00 1.03 1.87 0.98 0.576

Female (%) 49.53 1.40 49.69 1.76 0.653 49.65 1.67 49.68 1.84 0.940

Young (%) 12.55 2.43 12.39 2.39 0.768 11.96 2.59 12.18 2.01 0.677

PC Income Tax (Log) 7.38 0.27 7.42 0.33 0.645 6.86 0.25 6.89 0.34 0.716

2021

Immigrants (%) 1.63 0.53 1.69 0.68 0.699 1.66 0.62 1.73 0.88 0.666
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A.2 Balance and Validity Tests

In this section, we evaluate the performance of the matching process and conduct

a series of tests to assess the assumptions underpinning the theoretical framework

and empirical approach of both models.

After matching, 73% and 79% of the treated municipalities across the cohorts

are located in the same county (NUTS-3) as their matched control municipality for

the Baseline and External Exposure Models, respectively. Looking at the rest, 22%

and 19% are in the same federal state (NUTS-1), and 5% and 1% are only in the

same East/West region of Germany. Figure A-3 shows that the administrative unit

overlap between the treatment and control groups are similar across the cohorts.

Figure A-3 – Shared Administrative Levels With Control Municipalities per Cohort

(a) Baseline (b) External Exposure

Figure A-4 visualizes the distance distribution per cohort. Overall, the median

distance between matched pairs’ centroids is 12 km, with the 90th percentile at a

distance of 43 km for the Baseline Model. For the External Exposure Model, the

median distance is 10.5 km and has the 90th percentile at 32 km.
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Figure A-4 – Distance Distribution Between Pairs (up to 100km) per Cohort

(a) Baseline (b) External Exposure

The standardized mean differences (SMD) of the covariates and the outcome

between the treatment and control groups across the cohorts ranges from -0.08 to

0.05 (Figure A-5). Note that we did not specifically target these covariates during

our matching process. Their similarity confirms the strength of our matching

procedure: the large majority of treatment and control municipalities are located

in the same county and therefore share many socioeconomic, administrative, and

cultural characteristics, often belonging to the same labor market.

Figure A-5 – Covariate Balance (SMD)

(a) Baseline (b) External Exposure
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Furthermore, in subsubsection A.2.2 we plot the mean time trends of each co-

variate for treatment and control groups across cohorts, confirming that balance

is achieved across all election periods.

A.2.1 Parallel trends

Figure A-6 shows the mean vote share of the Green Party over time for each

cohort and their control group for the Baseline Model. Figure A-7 is the same for

the External Exposure Model. Differences in the levels and trends are minimal,

supporting the parallel trend assumption. For the 2021 cohort, the mean share

of votes already deviates in the 2017 election period, possibly due to anticipation

effects associated with long planning and approval durations, which we discuss in

Section 6.4 in the main paper and account for in subsection C.11.
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Figure A-6 – Baseline Model: Green Party Vote Share per Cohort.
Red: Treatment Group, Blue: Control Group

(a) 2002 (b) 2005

(c) 2009 (d) 2013

(e) 2017 (f) 2021
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Figure A-7 { External Exposure Model: Green Party Vote Share per Cohort.
Red: Treatment Group, Blue: Control Group

(a) 2002 (b) 2005

(c) 2009 (d) 2013

(e) 2017 (f ) 2021
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A.2.2 Covariate Balance

Figure A-8 and Figure A-9 illustrate that covariate means across cohorts are well

balanced between the Baseline and External Exposure Models over all election

periods after matching.

Figure A-8 { Baseline Model: Covariate Means Across Cohorts for all Election
Periods
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Figure A-9 { External Exposure Model: Covariate Means Across Cohorts for all
Election Periods
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A.3 Additional Examples of Viewshed Analysis

Figure A-10 illustrates several examples of the viewshed analysis. The top panels

(a and b) show rural areas in southern and western Germany, which are generally

more elevated than the north, resulting in a more rugged viewshed. The middle

panels (c and d) depict rural areas in the north, where the terrain is largely 
at,

producing almost circular viewsheds indicating that turbines are visible from all

cardinal directions. The bottom panels show more urbanized areas, (e) in the

south and (f) in the north.
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