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Abstract

Exploiting three decades of detailed regional data for Germany, we find that when
the Green Party is successful at the polls, local hazardous emissions decline. The level of
political representation matters, too. Green politicians’ gaining influence at county level
is followed largely by a decline in air pollutants that have an immediate adverse health
effect. In contrast, when the Green party joins the state government, only greenhouse
gas emissions that affect the welfare of future generations via climate change decline.
The primary mechanism to achieve lower emissions appears to be a reduction in output,
rather than more efficient energy use.
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Non-technical summary

Climate change is a global challenge that society expects to be addressed by elected
politicians, primarily those with an explicit environmental agenda. But do these ”walk the
talk” once elected? Theory suggests that the answer is far from clear. Acting to reduce
industrial pollutants that have immediate adverse effects on human health is an example of
local politicians dealing with an environmental issue that is in line with local preferences.
In contrast, reducing emissions that contribute to slow-moving climate change but have no
immediate health effects via policies that burden consumers and firms may not be in the best
interest of the local constituency. Rational local politicians voted into office with a ”green”

agenda may therefore abandon or at a minimum dilute their initial sustainability objectives.

We mobilize three decades (1990-2018) of hand-collected data on the electoral perfor-
mance of the Green Party across 542 counties and 16 federal states in Germany. Germany
is a perfect laboratory to answer the question whether stronger revealed green preferences
spur a green transformation, for three reasons. First, voters’ environmental preferences map
clearly into party representation, with environmental politics being the Green party’s central
theme since its foundation in 1980. Second, the available data makes it possible to observe at
a granular level in an industrialized emissions-intensive economic structure not only election
results, but also various pollution patterns. We split the latter into those that represent an
immediate health hazard (Total Suspended Particulates (T'SP), nitrogen oxides (NO,), sul-
phur dioxide (SO2), and carbon monoxide (C'O)) and those responsible for long-term climate
change (carbon dioxide (CO2)). Third, the federal structure of German politics with party

representation at various levels of government helps us better isolate whether, and at what
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level of government, Green Party representation affects industrial emissions.

Our first result is that if the Green Party gains influence in local elections, both local
hazardous emissions and emissions responsible for global warming decline. A representation
of the Green party at the state level, in turn, is only accompanied by a reduction in COs
emissions. Second, we find evidence that only C'Oy emissions per unit of output decline when
the Green party is represented in local and state politics. While this effect is statistically
weak, it indicates that Green politicians ”walk the talk” and promote the adoption of cleaner
technologies. Third, the economically more meaningful mechanism appears to be a general
output reduction in particularly carbon-intensive industries once the Green party represen-
tation is non-negligible at the local and at the state level. Once again, there are important
differences at local versus state level of government. When the Green Party is strong at
the local level, output declines in industries that emit both locally hazardous pollutants and
greenhouse gases. In contrast, output in agriculture — a sector that emits only greenhouse
gases but no pollutants hazardous to local health — declines only when Green politicians are

represented in State government.

In addition to informing the debate on the costs and benefits of political centralization, our
findings also have implications for the optimal policies aimed at addressing global warming.
Unlike the smog from coal plants which plagued large global urban centers for centuries
and galvanized the early ”green” movement, anthropogenic greenhouse gases create a global
externality with limited immediate impact on local health. Our evidence makes a strong case
for global coordination of climate policies, and simultaneously cautions against the notion

that such policies can be pursued at no cost to economic development.
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1 Introduction

Climate change is by definition a global challenge to society, which is mainly driven by the
emission of greenhouse gases like carbon dioxide (CO3). Markets fail to price COs efficiently
as polluting agents do not incur the social cost they inflict on future generations. The trivial
first-best solution is a Pigouvian tax, which is infeasible in reality (Hassler, Krusell, and
Olovsson, 2021). Given re-election incentives of politicians, they cannot credibly commit to
future policy paths featuring significant reductions in C O3 emissions as these require sacrifices

in economic activity for a given production technology.

We study empirically whether electoral success by environmental political parties, paired
with decentralized political decision-making, can alleviate this friction. In doing so, we build
on two theoretical insights. First, Besley and Persson (2023) show that a green transformation
requires the joint evolution of (firms’) production technologies and (consumers’) preferences,
which we approximate with local green party representation. As consumers are increasingly
willing to incur a premium for sustainable goods and services, producers adapt their technolo-
gies. Second, Folke (2014) demonstrates that in proportional representation systems a larger
local vote share of parties specialized in secondary policy issues, like arresting environmental

degradation, significantly influences policies.

We mobilize three decades (1990-2018) of hand-collected data on the electoral perfor-
mance of the Green Party across 542 counties and 16 federal states in Germany. The crucial
tension that we exploit is that local constituencies may elect ecological politicians given their
preferences, but may find it difficult to sacrifice local welfare to tackle environmental exter-

nalities. As shown by Geelen, Hajda, and Starmans (2023), delegated agents like elected
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politicians can pursue sustainable policies for as long as they do not deviate too far from
the principal’s (i.e. voters’) preferences. The moment the agent does, she is dismissed by
the principal. Acting to reduce industrial pollutants that have immediate adverse effects on
human health, such as nitrogen oxide and Total Suspended Particulates, is an example of
local politicians dealing with an environmental issue that has adverse local effects. In con-
trast, reducing C'O4 emissions that have no immediate health effects via policies that burden
high-emission firms might be in line with an ecological political ideology, but it is not in
the best interest of the local constituency of an elected politician if the policy requires to
sacrifice economic output. Rational local politicians voted into office with a ”green” agenda

may therefore abandon or at a minimum dilute their initial sustainability objectives.

Our main hypothesis therefore is that local and non-local pollutant emissions will respond
differently to the representation of ecological ideologies at different levels of political decision
making. To overcome this "abandoning” of environmental political objectives, ”green” po-
litical representation is required at a higher (state) level of government to pursue at a lower
(county) level non-local objectives, such as the green transformation dynamics described in
Besley and Persson (2023). In contrast to local politicians, Green state politicians are more
likely to internalize what is an intertemporal externality at the local level: lowering emissions
of greenhouse gases come at the cost of foregone economic output without immediate welfare
gains. Such politicians optimize vote shares in multiple counties, which allows local Green
politicians to focus on local sustainability objectives while Green state politicians address
non-local objectives. Thereby, elected politicians’ actions do not deviate too far from their
respective constituencies’ preferences as in Geelen, Hajda, and Starmans (2023), contributing

to the endogenous adaptation of consumer preferences and production technologies in Besley
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and Persson (2023). The political alignment at different levels of government, in turn, allows
for state policies to compensate for local sacrifices in terms of economic activity, thereby

allowing green politicians to ”walk the talk”.

Consider an example to illustrate the mechanism we have in mind. Assume that there exist
two layers of political entities, states (”Bundeslander”) that nest counties (”Kreise”), with
different election cycles. Suppose that a state s nests three counties of equal population,
c1, cg, and c3. Counties ¢; and co suffer from local pollution, for example in the form of
locally emitted total suspended particulates (T'SP) by heavy traffic. In addition, county
c1 also generates high COs emissions by industrial activity such as metallurgy or cement
production. There are no C'Oy emissions in county ca. There are no emissions of any kind in
county cs. At time ¢, the electorate in all three counties elect politicians from the Green party
to deal with environmental problems, as follows: counties ¢; and co elect green politicians to
the local council to deal with local pollution, and counties co and c3 elect green politicians
to the state government to deal with C'O, emissions from county c;. All voters care about

their welfare today and discount the welfare of future generations.

Consistent with our hypothesis, local politicians in ¢; and ¢ will enact policies to suc-
cessfully tackle T'S P emissions in their respective county. In contrast, elected representatives
in county ¢; will have little incentives to bring down local COy emissions by enacting policies
that slow down economic activities: such policies bring benefits to future generations, in the
form of a stable climate, but they bring no immediate health benefits and come at the cost
of reduced local economic welfare today. But as voters from countries ¢y and c3 have sent
members of the Green party to the state government, state party politics can align their local

preferences with the intertemporal scope of the environmental problem. A climate-conscious
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state government can, for example, tax carbon-intensive firms, it can impose strict emissions
standards on industry in county c¢1, and it can use tax revenues collected from all three coun-
ties to subsidize firms in county c¢; to invest in costly modern technologies that maintain
economic activity at reduced emission levels. In this setting, Green Party politicians can
credibly defend the objectives of their local constituencies by enacting different policies at
different levels of political representation. As such, local ecological preferences would even-
tually shape production practices as in Besley and Persson (2023), signalling to voters in
both counties that their representatives at the county and the state level put their political

programs into practice.

To test the "abandoning” versus the ”walk the talk” hypotheses, we use election and
emission data in Germany between 1990 and 2018. Germany is a perfect laboratory to an-
swer the question whether stronger revealed green preferences spur a green transformation for
three reasons. First, environmental preferences of voters map clearly to party representation
already for a long time in German politics: the Green party ("Die Griinen”) was founded al-
ready in January 1980 with environmental politics as their central theme. Second, observing
both voting and emission patterns in an industrialized emissions-intensive economic struc-
ture for almost three decades renders Germany the perfect testing ground for transformation
dynamics where consumer preferences change over time together with technology adoption.
Third, the federal structure of German politics with Green preferences and party representa-
tion at various levels of government paired with different types of industrial emissions helps
us to better isolate whether, and at what level of government, Green Party representation
affects industrial emissions. Our empirical tests compare emission dynamics across coun-

ties conditional on county-level and state-level green party representation. Besides providing
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empirical evidence for a long time series of granular voting behavior in a large, developed
democracy, another important innovation is our ability to distinguish between various types
of pollutants at the local level: those hazardous to local health and those adversely affecting
the welfare of future generations. In particular, we have data on Total Suspended Particu-
lates (T'SP), nitrogen oxides (NO,), sulfur dioxide (SO32), and carbon monoxide (CO), all of
which have well-documented adverse effects on health (see also Jarvis, Deschenes, and Jha,
2022). We also have detailed data on emissions of carbon dioxide (C'O3), the greenhouse gas
chiefly responsible for relatively slow-moving climate change that affects future generations

more than current ones.

Our first main result is that if the Green Party is either the strongest or the second
strongest party during local elections — meaning that it cannot be ignored in local decision
making — all types of emissions decline. A representation of the Green party at the state level,
in turn, is only accompanied by a reduction in COs emissions. Second, we find evidence that
only COy emissions per unit of output decline when the Green party is represented in local
and state politics. While this effect is statistically weak, it indicates that Green politicians
”walk the talk” and promote the adoption of cleaner technologies. Third, the economically
more meaningful mechanism appears to be a general output reduction in particularly carbon-
intensive industries once the Green party representation is non-negligible at the local and at
the state level. Once again, there are important differences at local versus state level of
government. When Green politicians are represented in local government, output declines
in mining and utilities, manufacturing, and construction, i.e. industries that emit locally
hazardous pollutants as well as greenhouse gases. In contrast, output in agriculture — a sector

that emits only greenhouse gases but no pollutants hazardous to local health — declines only

ECB Working Paper Series No 3155 8



when Green politicians are represented in State government.

Overall, the evidence suggests that the political representation of ecological interests is
useful to reduce emissions. Yet, there are two important nuances. First, the representation
of the green political ideology at the local level is associated with a reduction in emissions
that are hazardous to current generations, but is insufficient to fully deal with greenhouse
emissions whose hazardous effect is realized in the future. To address the latter, ecological
interests need to be represented at the supra-local level of government. Second, the goal of
emissions reduction cannot be achieved by the employment of more sustainable technologies
alone. Instead, the reduction of intertemporal environmental externalities in the form of C'O9
emission entails also the contraction of economic activity in specific sectors of the economy.
Once again, at least in some cases, this is only achieved when the Green Party is represented

at a level of government that spans multiple local jurisdictions.

This paper complements theoretical studies on whether and how green political represen-
tation affects environmental policies. On this account, Besley and Persson (2023) is most
relevant. They show theoretically that a ”green” political multiplier endogenously increases
the speed by which consumers and firms adapt preferences to demand and supply goods and
services that are generated with less polluting production processes. Therefore, we focus
on the participation of the Green party in state governments and county leadership, respec-
tively. Related, Cheikbossian and Hafidi (2022) show that green politicians are more likely
to implement environmentally friendly policies, but lack empirical evidence on the long-run
effectiveness to actually reduce negative environmental externalities. In that regard, a num-
ber of studies provide evidence on the political economy of one specific form of pollution.

Zhang, Chen, and Guo (2018) use Chinese firm-level data on their chemical oxygen demand
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(COD) emissions to show that the centralization of environmental supervision from the local
to the federal level reduced COD emissions by more than a quarter. Burgess, Hansen, Olken,
Potapov, and Sieber (2012) employ satellite data on deforestation in Indonesia as a source
of COs emissions to study the important role that local politicians play in halting such dy-
namics. We, in turn, do not only provide evidence for a mature, industrialized economy with
reasonably good governance mechanisms in place, but can exploit detailed data on different
types of local and non-local emissions to study the role of politics in arresting different types

of pollution externalities.

2 Local vs. non-local pollution

The vast majority of air pollutants result from the (high temperature) combustion of fossil
fuels during industrial processes, heating, and transportation. These activities tend to be
locally conducted. Accordingly, the European Environment Agency’s report on air quality
(2022) identifies residential energy consumption, the manufacturing and extractive industries
as well as the agricultural sector as the main sources of particulate matter and 7T'S P. Nitrogen
oxide emissions (NOz) are primarily driven by local traffic, whereas the energy supply sector

accounts for more than 40% of sulphur dioxide SO3) emissions.

The main negative externality generated by these pollutants are adverse health effects.
In the medical literature air pollutants have been identified as the cause of various disease for
a long time; see for example Chen, Kuschner, Gokhale, and Shofe (2007). Donzelli and Lin-
zalone (2023) review recent evidence from studies aiming to isolate the most important local

pollutants that drive health hazards. Approximately 80% of the reviewed studies identify air
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pollution as the most important threat, assessing in particular particulate matter less than 10
pm (PM10) and fine particles less than 2.5 um (PM2.5), nitrogen oxides (NO,) and diox-
ides (NO2), total suspended particulates (T'SP), sulphur dioxide (SOz), carbon monoxide
(CO), ozone (O3), and respirable suspended particles (RSP). All of these are significantly
positively associated with respiratory and cardiovascular diseases of local populations. The
World Health Organization (2010) attributes, for example, ischaemic heart diseases, strokes,
lung cancer, and other adverse respiratory impacts to particulate matter. Asthma and other
respiratory conditions are closely linked to nitrogen and sulfur dioxide exposure whereas
carbon monoxide interferes with the oxygen delivery to the body’s organs and is especially

harmful to people with cardiovascular or respiratory conditions.

COs is, in turn, not poisonous and only leads to cardiovascular health problems in ex-
tremely high concentrations. Evidence for such health problems suggests a critical value of
40,000 parts per million, approximately 100 times the current level. The negative externality
caused by carbon dioxide emissions is instead a long-term deterioration of climate conditions.
Already Plass (1956) theorized and Manabe and Wetherald (1967) demonstrate empirically
the adverse effects of C'Oy emissions on climate change in general and rising temperatures
in particular. Nordhaus (1977) articulates the negative economic implications of thereof by
modelling adverse climate developments due to carbon dioxide emission in a macroeconomic
framework to quantify the cost of alternative policy interventions. Since then numerous
integrated assessment models of climate change emerged, all of which suggesting variants
of optimal policy paths that rely in one form or another on the gradual reduction of C'Os

emissions.

Contrary to the salient local negative externalities caused by air pollution, the adverse
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climate effects due to C'Os emissions are not directly felt by local agents. The social cost
inflicted by, for example, extreme weather events or rising sea levels are hard to attribute
directly to observable drivers, contrary to, for example, local traffic directly causing air
pollution. Put differently, the realization of adverse effects of C'Os emissions deviate both
geographically and dynamically substantially from their sources of origin. Hickel (2020)
estimates, for example, that the G-8 countries alone accounted for 85% of all emissions over
the period 1850-2015. Virtually all transition economies, in turn, remained within the derived
"boundary fair COs shares”. Thus, carbon dioxide emission represent an inherently non-local
pollutant that cannot be subjected to a local policy planner intervening in a Nordhaus fashion.
Our setting provides evidence on the existence of such frictions in decision-making at different
policy levels. We test whether local planners matter for local pollutants while policymakers

at higher level of political decision-making matter especially for non-local pollutants.

3 Data

For the empirical analysis, we combine data from two separate sources. Data on emissions of
various pollutants come from the Federal Ministry for the Environment, Nature Conversation,
Nuclear Safety, and Consumer Protection. Data on election results at the Kreis and Land

level come from the German Federal Statistics Office.!

LAll data are summarized in Appendix Table 1.
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3.1 Emissions

We obtain emission data from the Federal Ministry for the Environment, Nature Conversa-
tion, Nuclear Safety, and Consumer Protection (" Bundesministeriums fiir Umwelt, Naturschutz,
nukleare Sicherheit und Verbraucherschutz”, BMUV) for five types of pollutants that are al-
located to counties (”Kreise”) for the period 1990 until 2018.2 The data is spatially allocated
by the BMUYV to polygons of 2-by-2 kilometers that we allocate based on the centroid loca-
tion to each of the existing counties in each year, which are 542 in 1990 and 401 in 2018. We
use contemporaneous administrative boundaries in each year to match it with according his-
torical regional election data below. The pollution data uses an ArcGIS solution (Schneider
et al., 2016) to allocate point based pollution reports reported individually to the Pollutant
Release and Transfer Register (PRTR), from street, train, ship, and flight transportation line
emissions obtained from the Transport Emission Model (TREMOD-Emissions), and from

area-wide pollution data, such as agricultural activity.?

As a result we observe five pollutants: carbon dioxide (COz2), nitrogen oxides (NOx), sul-
fur dioxide (S0Oz2), carbon monoxide (CO), all measured in kilo tonnes, and Total Suspended
Particulates (TSP), measured in micrograms per cubic meter. Whereas C'O3 exerts non-local
adverse health and, more importantly, environmental adverse effects, the subsequent three
types of pollutants are generally a local environmental burden. Likewise, TSP emissions are
primarily a local burden, but measured in different units. We therefore test below for different

effects of local and state politics on non-local versus local pollutants.

%We obtain data for 1990 and 1995 and annual data as of the year 2000.
3Pollution data is further allocated to NFR (Nomenclature for Reporting) sectors by the BMUV. We
aggregate all emissions across NFR per county.
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3.2 Politics

Data on the outcomes of State parliament election results are readily available from the
German Federal Statistical Office. Figure 1 illustrates the staggered timing of State-level
elections per Bundesland between 1990 and 2018. The figure also indicates color-wise the
parties that end up forming the state government, in a declining order of vote shares. Changes
in the color correspond to outcomes from state elections that are held every four to five
years, yet at different points in time across States. We show the name or names of the
parties winning the election and forming a coalition. The color of the first band indicates the
senior partner in these coalitions. CDU are the Christian Democratic Union, a conservative
party. SPD abbreviates the Social Democratic Party. The Green party signature mark is
the representation of ecological interests. Other parties are the liberal party FDP (Free
Democratic Party), the socialist party Die Linke, and other regional interest groups that

occasional are part of coalitions at the state level.

We also collect information for the share of the vote for each party at the county level.
These elections are held usually in each county within each state at the same time to determine
the local council of politicians. We hand collect data on the votes cast per party from State
Statistical Offices and county administrations for at most 542 counties between 1990 and 2018.
There are a total of 3,480 country elections during the sample period. Figure 2 illustrates,

in shades of green, the average share of the Green party vote over the sample period.

As is common in empirical analyses of German elections (e.g., Englmaier and Stowasser,
2017; Koetter and Popov, 2021), we exclude those states with only one county where no

within-state variation of the Election change indicator is possible (i.e., Berlin, Bremen, and
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Hamburg).

4 Empirical model and identification

We test if variations in the extent to which politicians from the Green Party are represented at
the Kreis (county) and Land (State) level correlate with varying emissions paths of individual

pollutants. To that end, we estimate the following panel regression model:

Log(Pollutanty;) = B1Greens In Kreisy, + B2Greens In Landy + 0 + ¢y + ext (1)

The variable Log(Pollutanty;) denotes the natural logarithm of the levels of three types
of pollutants measure at the Kreis level: 1) the sum of carbon monoxide, nitric oxide, and
sulphur dioxide; 2) the sum of micro and small particle matter; and 3) carbon dioxide. 1)
and 2) are "local” pollutants, which we aggregate into two groups rather than one because
they are measured in different units (metric kilograms and parts per million, respectively).

The last one is a “non-local” pollutant.

The main explanatory variables are two dummies. Greens In Kreisg is equal to one if
in the last elections, the Green Party was the strongest or the second-strongest party in the
Kreis, in terms of vote share, and to zero otherwise. Greens In Land; is equal to one if
during the current term, the Green Party is part of the governing coalition at the Land level,

and to zero otherwise.

The regression also includes a vector of Kreis dummies 6 and a vector of year dummies

¢¢. This is important for two separate reasons. First, there can be local factors that do not
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vary over time and that might influence the propensity of the local economy to emit certain
pollutants. The most obvious is the structure of the local economy, with more industrialized
counties naturally producing more pollutants than counties dominated by services. By in-
cluding county dummies, we ensure that the effect of the local election cycle on the evolution
of pollution is measured while holding such background forces fixed. Moreover, given that
the dependent variable is measured as a county aggregate in levels, the inclusion of county

dummmies means that we are identifying the growth of emissions over time.

Second, emissions may be going down across Germany for reasons related to the overall
"greening” of the economy pursued the federal government (e.g., the reduction in emissions
from electricity generation because of the transition away from fossil fuels). Including time
dummies in the specification ensures that we are identifying local effects net of the nation-

wide trend.

Finally, we cluster the standard errors by Kreis. This allows us to account for the plausible

correlation of pollution levels across time.

5 Empirical evidence

5.1 Headline results

In Table 1 we report the estimates from Equation (1), for the three types/groups of pollutants.
We estimates the equation for changes in the extent to which the Green party is represented

at the Kreis level (Panel A), at the Land level (Panel B), and for both (Panel C).

The evidence reported in Panel A indicates that all three types of pollutants contract
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when the Green party is strong enough at the local level. Specifically, compared with years
when the Green party is not in the position to affect local decision making, and within the
same Kreis, in years when the Green party is either the strongest or the second-strongest
party, emissions of CO, NO, and SO decrease by 5.1%, T'S P emissions contract by 9%, and
C Oy emissions are reduced by 8.8%. All three results are significant at least at the 5-percent

statistical level.

Panel B reports the analogue of these regressions for the case when the Green party is
officially part of the governing coalition at the Land level. In this case, we find that CO, NO,
and SO; emissions are not statistically affected, and the same applies to T'SP emissions. In
other words, we confirm that the level of "local” pollutants at the more local levels of political
decision-making is not affected by the extent of representation of Green politicians at the
higher level thereof. However, we also find that the emissions of the "non-local” pollutant

C' O declines by 4.2% (column (3)). This effect is significant at the 1-percent statistical level.

In Panel C we include both dummies simultaneously. The result that a stronger repre-
sentation of the Green party at the local level implies generally lower local pollutants still
obtains. We also continue to find that when the Green party is in government at the state
level, CO2 emissions at the Kreis level are lower (column (3)). Importantly, this result does

not extend to the other two groups of "local” pollutants.

The evidence therefore strongly suggests that the representation of environmental prefer-
ences at the local level is associated, in what appears to be a causal way, with lower emissions
of both ”local” and ”"non-local” pollutants. At the same time, only the levels of more "non-

local” types of pollutants are affected when a party with an ecological ideology is represented
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at a higher-than-local level.

5.2 Robustness

In this section, we report the estimates from a number of robustness tests related to empirical

model used, sample choices, and empirical proxies construction.

5.2.1 Robust model

For a start, we account for the possibility that that an empirical strategy based on comparing
changes in bank behavior across counties and states can produce biased estimates in the
presence of unobservable trends that differ across counties and that affect different banks in
distinct ways. Economic conditions can vary across counties at the time of elections. The
specification in Equation (1) allows us to estimate the average effect of political ideology
over time, net of time-invariant cross-county differences. However, our results still can be
contaminated by a host of unobservable factors that render the population of a county in a

county without electoral change a poor control group.

To mitigate such concerns, we adopt a version of the empirical strategy used by Card and
Krueger (1994) and Huang (2008), among others. We compare pollution outcomes in adjacent
counties across neighboring German states, one of which experienced a post-election Green
power change, while the other did not. The assumption is that two neighboring counties are
really one economic area when it comes to observable factors, such as economic growth and
industry structure, and to unobservable factors, such as growth opportunities or labor supply.

Table 2 reports the estimates from this test. By focusing on neighboring counties across state
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borders, we lose about 70% of all observations, but we still have plenty of variation left. The
evidence continues to suggest that . The analysis thus continues to point to a genuine political

effect on pollutions that varies at the two levels of sub-federal government.

Next, we account for the possibility that elections are always followed by a reduction in
emissions, because most parties want to beef up their environmental credential early on. To
that end, in Table 3, we include a dummy variable ”Election cycle”, which is equal to 1
during the two years after a local election, and equal to 0 during the two years before a local
election. In this fashion, we lose all observations during the election year and during off-cycle
years. The number of observations declines by around 44%. This strategy is reminiscent of
the one in Koetter and Popov (2021) who employ a similar empirical approach in the context
of comparing the behavior of different types of banks when juxtaposing elections that led to

a change in governments to those that did not.

We broadly confirm the reduction of ”local” and ”non-local” emission at the Kreis level
when the Green party is locally strong, as well as the reduction in "non-local” emissions when
the Green party serves in the Land government. This fact provides strong support to the

notion that externalities need to be tackled at the unit where they are observed.

5.2.2 Robust sample

Next, recall that whereas the election data are annual, the data on emissions are reported
with annual frequency only as of 2000, but only reported once every five years until 2000.
This means that there is no pre-post comparison within a Kreis or a Land around elections. In

Table 4, we mitigate this problem by dropping the observations from 1990 and 1995. Broadly,
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the results hold, with both ”local” and "non-local” emissions being lower when the Green
party came first or second in the latest elections. Note, however, that the point estimate
for the pollutant group comprising CO, NO, and SO- is marginally insignificant (p-value of
0.109). Only "non-local” emissions are affected when the Green party is part of the governing

coalition at the Land level.

In Table 5, we account for the possibility that because we give all observations an equal
weight, our results may be driven by a few very small counties. The distribution of county
population is very uneven, with a median of 148,100, but a minimum of 34,000. We exclude
19 counties with population of less than 50,000, which leaves the results economically and

statistically unaffected.

5.2.3 Robust measure of ”Green” power at the county level

In Table 6, we use a robust measure of Green-party power at the Kreis level. Recall that
we observe the actual governing coalition at the Land level. However, at the Kreis level
fixed coalitions as a rule do not exist. In the main model, we therefore define a Kreis as
Green-party-dominated when the Green party came out first or second in the last elections.
The rational for this approach is the arguably severe difficulty to take local decisions while
altogether ignoring the Greens if they are one of the two strongest parties. We now use three

alternative measures of the extent of Green party presence.

In Panel A, we use the actual vote share for the Green party. The point estimates are
marginally insignificant (p-value of 0.145) in column (1), suggesting strong non-linearities in

the vote share necessary to exert influence on decision making. The same is true when we
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include cases where the Greens were the third biggest party at the Kreis level in the dummy
GreensinKreis (Panel B). However, when we define the dummy to be one if the Green party
has at least 15% of the local vote (Panel C), we obtain a strong negative effect on all three
types of emissions. The according point estimate is uniformly significant at the 1-percent
statistical level. The results are thus consistent with the notion that a party needs to win
the elections, to come in second, or to have a substantial share of the overall vote in order to

be able to act on its ideological tenets.

Importantly, in all case, the effect of the Green party being in coalition at the Land level

on C'O2 emissions continues to be significant.

5.2.4 Miscellaneous robustness

In the Appendix, we report the results from two additional robustness tests.

In Appendix Table 2, we bring back into the analysis the three city states with only one
county (i.e., Berlin, Bremen, and Hamburg). We continue finding that when the Green Party
is strong locally, pollutants hazardous to local health decline significantly. However, in this
case, we find that emissions of carbon dioxide (the global pollutant) only decline when the

Green Party is in power at the state level.

In Appendix Table 3, we drop the five East German states (i.e., Brandenburg, Mecklenburg-
Vorpommern, Sachsen, Sachsen-Anhalt, and Thuringen). Our main results remain broadly

unchanged.

In Appendix Table 4, we look at the individual components of the composite variable

CO + NO,; + SO which merges three types of local emissions. Neither of the three moves
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when the Green party is in power at the Land level, and only the former and the latter are

lower when the Greens have a substantial presence at the Kreis level.

Finally, in Appendix Table 5, we account for the possibility that the two levels of gov-
ernment may be complements or substitutes in decision making. For example, the power
of the Greens to reduce emissions locally may be amplified if the Green party is also in the
governing coalition at the Land level. This turns out not to be the case, with the two levels

of government not interacting in determining emissions levels.

6 Mechanisms

In this section, we investigate two potential mechanisms via which meaningful representation
of the Green party in local and state government leads to a reduction in hazardous emissions.
The first mechanism is one whereby holding output constant, and thanks to the implemen-
tation of costly abatement technologies, industrial processes become less polluting. Such
mechanism would be manifested in the data in the form of lower emissions per unit of out-
put. Consistent with this notion, Van der Ploeg, Rezai, and Tovar Reanos (2022) show that
most of emission reductions following Germany’s trying to meet its legal target for curbing
emissions by 55% in 2030 relative to 1990 levels are indeed due to producers responding by
lowering emission intensities — rather than by consumers to less carbon-intensive consumption

categories.

The second mechanism is one whereby holding the technology constant, output declines,
in particular in relatively more polluting industries, in response to tighter environmental

regulation. The two are not necessarily mutually exclusive, but they have different welfare
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implications: while the first mechanism achieves a reduction in pollution without a reduction

in output, in the second case environmental targets are achieved at the cost of growth.?

6.1 Mechanism 1: Emissions-intensity effect

In Table 7, we test for the first mechanism. We run the following regression:

%jﬁg“ = B1Greens In Kreisg + PoGreens In Landy + 0 + ¢ + et (2)

where relative to Equation (1), the dependent variable is now the ratio of either of the
three types of emissions that we identified in particular year to local (Kreis-level) output
in that same year. As before, the inclusion of year dummies means that we are identifying
county-specific trends, and the inclusion of county dummies means that we are identifying

changes in the growth in emissions intensity.

Table 7 points to weak evidence of a reduction in emissions via an improvement in emis-
sions intensity. In all cases, the point estimate of the ratio of emissions to GDP is negative,
suggesting that when the Green party is meaningfully represented at the local or at the state
level, emissions per unit of output declines. Put differently, output becomes ”greener”. At
the same time, this effect is statistically significant only in the case of C'Os emissions, and
only at the 10-percent statistical level.> This suggests that while stricter emissions standards

may be put in place when the Green party cannot be ignored in decision making, a ” greening”

4De Haas and Popov (2023) provide evidence that the latter mechanism is more important than the former
when countries are compared based on their mix of debt and equity investment.

5In the case of the statistical association between GreensInKreis and the ratio of particulate matter to
GDP, the point estimate is only marginally insignificant at the 10-percent statistical level, with a p-value of
0.11.
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of output is unlikely to be the main explanation for the effect documented in Table 1.

6.2 Mechanism 2: Scale effect

In Table 8, we test for the second mechanism. We run the following two regressions:

Log(Outputy;) = B1Greens In Kreisg + f2Greens In Landy + yShareg—1 + 0k + ¢y + e
(3)

and

AQutputy, = B1Greens In Kreisy + SoGreens In Landy, + yShareg_1 + 0k + ¢ + €kt

(4)

In equation (3), the dependent variable is the natural logarithm of output at the Kreis-
level) output in a particular year. In Equation (4), the dependent variable is the year-on-year
log difference thereof. We run these regresssions for aggregate Kreis-level output, as well as for
seven different sectors. This time we also include the variable Sharey;_1, which measures the
1-period lagged share of that sector’s output out of total output. In this way, we control for
the fact that large sectors have larger output and grow more slowly. Once again, the inclusion

of year dummies means that we are identifying county-specific trends net of a global one.

The evidence strongly suggests that when the Green party is electorally powerful at local
or state level, output declines in certain carbon-intensive industries. In particular, when the

Green party came first or second in the last county elections, local output declines significantly
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in mining, utilities and construction (Panels A and B), as well as in manufacturing (Panel
A). These are sectors associated with significant emissions of local pollutants. In contrast,
industries producing negligible quantities of local pollutants, like agriculture or services, do
not decline appreciably. In addition, when the Green party is part of the governing coalition
at the state level, output declines in mining and utilities (Panels A and B), as well as in
agriculture and manufacturing (Panel A) and transport and communications (Panel B). All

of these industrial processes are typically associated with high emissions of carbon dioxide.

The evidence thus points to a trade-off between emissions and growth. The presence
of Green politicians at the level of government where emissions can be affected via stricter
regulation is also accompanied by a slowdown in local growth, suggesting that preventing

environmental degradation is not a free lunch.

7 Conclusion

Do political ideologies have electoral consequences, and does the level at which elected officials
are represented matter for their implementation? We address this question in the context
of a party with a well-defined ideology — i.e., the Green Party, with its ecological political
ideology — acting in a country with a well-defined tiered (federal, state, and local) government

— Germany.

We use data on local and global pollutants for 542 counties and 16 states in Germany to
test for whether the level of authority matters for the effect on Green politicians in government
on industrial pollutants, and how the local economy is affected by environmental policies.

We find that during periods when members of the Green party are in position of influence,
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emissions of hazardous pollutants decline. The level of political representation matters, too:
pollutants that are hazardous locally only decline when the Green party is strong at the
county level, while emissions of carbon dioxide, which have non-local consequences but are
not detrimental to local health outcomes, decline further when the Green party is in power
at the higher (State) level. While there is weak evidence that the reduction in emissions is
achieved via the ”greening” of industrial processes, the main channel is a slowdown in the

growth of polluting industries.

In addition to informing the debate on the costs and benefits of political centralization,
our findings also have implications for the implication of policies aimed at addressing global
warming. Unlike the smog from coal plants which plagued large global urban centers for
centuries and galvanized the early green movement, anthropogenic greenhouse gases create
a global externality with limited immediate impact on local health. Our evidence makes a
strong case for global coordination of climate policies, and simultaneously cautions against

the notion that such policies can be pursued at no cost to economic development.

ECB Working Paper Series No 3155 26



References

Besley, T. and Persson, T. (2023). The Political Economics of Green Transitions. Quar-

terly Journal of Economics 138, 1863—1906.

Burgess, R., Hansen, M., Olken, B., Potapov, P., and Sieber, S. (2012). The Political

Economy of Deforestation in the Tropics. Quarterly Journal of Economics 127, 1707-1754.

Card, D., and Krueger, A. (1994). Minimum Wages and Employment: A Case Study of
the Fast-Food Industry in New Jersey and Pennsylvania. American Economic Review 84,

T772—T793.

Cheikbossian, G., and Hafidi, H. (2022). Lobbying, Public Persuasion, and Environmental

Policy under Imperfect Competition. Annals of Economics and Statistics 145, 91-116.

Chen, T.-M., Kuschner, W., Gokhale, J., and Shofer, S. (2007). Outdoor Air Pollution:
Nitrogen Dioxide, Sulfur Dioxide, and Carbon Monoxide Health Effects. The American

Journal of the Medical Sciences 333, 249-256.

De Haas, R., and Popov, A. (2023). Finance and Green Growth. The Economic Journal

133, 637-668.

Donzelli, G.. and Linzalone, N. (2023). Use of Scientific Evidence to Inform Environmen-
tal Health Policies and Governance Strategies at the Local Level. Environmental Science &

Policy 146, 171-184.

Englmaier, F., and Stowasser, T. (2017). Electoral Cycles in Savings Bank Lending.

Journal of the FEuropean Economic Association 15, 296—354.

European Environment Agency (2022). Air Quality in Europe. European Environment

ECB Working Paper Series No 3155 27



Agency Report, 24 November 2022.

Folke, O. (2014). Shades of Brown and Green: Party Effects in Proportional Election

Systems. Journal of the Furopean Economic Association 12, 1361-1395.

Geelen, T., Hajda, J., and Starmans, J. (2023). Sustainable Organizations. CBS Working

Paper.

Hassler, J., Krusell, P. Olovsson, C. (2021). Presidential Address 2020: Suboptimal

Climate Policy. Journal of the European Economic Association 19, 3039-3072.

Hickel, J. (2020). Quantifying National Responsibility for Climate Breakdown: An
Equality-Based Attribution Approach for Carbon Dioxide Emissions in Excess of the Plane-

tary Boundary. The Lancet Planetary Health 4, E399-E404.

Huang, R. (2008). The Real Effect of Bank Branching Deregulation: Comparing Con-

tiguous Counties across US State Borders. Journal of Financial Economics 87, 678—T705.

Jarvis, S., Deschenes, O., and Jha, A. (2022). The Private and External Costs of Ger-

many’s Nuclear Phase-Out. Journal of the European Economic Association 20, 1311-1346.

Koetter, M., and Popov, A. (2021). Political Cycles in Bank Lending to the Government.

Review of Financial Studies 34, 3138-3180.

Manabe, S. and Wetherald, R. (1967). Thermal Equilibrium of the Atmosphere with a

Given Distribution of Relative Humidity. Journal of the Atmospheric Sciences 24, 241-259.

Nordhaus, W. (1977). Economic Growth and Climate: The Case of Carbon Dioxide.

American Economic Review 67, 341-346.

Plass, G. (1956). The Carbon Dioxide Theory of Climatic Change. Tellus 8, 140-154.

ECB Working Paper Series No 3155 28



Schneider, C., Pelzer, M., Toenges-Schuller, N., Nacken, M., and Niederau, A. (2016). Ar-
cGIS basierte Losung zur Detaillierten, Deutschlandweiten Verteilung (Gridding) Nationaler
Emissionsjahreswerte auf Basis des Inventars zur Emissionsberichterstattung. Umweltbunde-

samt.

van der Ploeg, F., Rezai, A., and Tovar Reanos, M. (2022). Gathering Support for Green

Tax Reform: Evidence from German Household Surveys. European Economic Review 141(C).

World Health Organization (2010). WHO Guidelines for Indoor Air Quality: Selected

Pollutants. World Health Organization Regional Office for Europe.

Zhang, B., Chen, X., and Guo, H. (2018). Does Central Supervision Enhance Local
Environmental Enforcement? Quasi-Experimental Evidence from China. Journal of Public

Economics 164(C), 70-90.

ECB Working Paper Series No 3155 29



uzdunnyl

ula1s|oH-Simsa|yas
HByUy-UISYIES
uasyaes

pUEjIEES

Z|Eid-puElUI=4Y
U[ENASIM-UIBYIDIoN
USSYDESIIPIIN
wiswwodiop-Sinquapaaw
uassay

ginquey

uawalig

Finguapueig
uliag
uiaheg

flaquialunm-uspeg

ECB Working Paper Series No 3155

8T LT 9T ST #T €T €T TIT OT 60 20 L0 90 SO #D £0 €0 TO 00 &6 B6 [f6 95 S6 ¥6 E6 €6 16 06

JedA pue a1e3s Ag ‘ST0OT pue Z66T Usamilag sadueyd uolisodwod uolyijeo) "1 34n3i4

30



"(u1935|0H-81MS31Y2S
ul Aylaouiw ysiueq ay3 syuasaudad 1eys (MSS) Uoiledlossy ,SI9310A SIMS3|YIS Ynos oyl 4o ‘SunquieH ul Aued [|1YdS ay3 se yans) Ajuo aieis auo ul
dA110e S| 18yl Ajed |edo0| e J0) Spuels J0|0d d3uedo uy ‘Alied 151|B100S-011BJ00Wap B ‘DUl 31Q 404 Spuels 40j0d 9jdind v *Ajed 1)3]-493udd |e2130|023
9y} ‘(susadn ay1/06, dduel||y) usunio a1g/06 Slupung ay3 4o} spuels 40jod uaaJud y "Anied yS-191udd |esaq)| e ‘(Aled dnnesoowaq 9944) da4 404
Spuels 10j0d MO||9A i *Alied 1a-191uad ulew 3y} ‘(Auewuan Jo Alied d11esoowaq |eI20S) QdS 404 SPUBIS J0|0d paJ Y “Jusweljled |euapay oyl ul dnoud
Atejuaweljied uowwod suo W0} NS pue NAD ‘4eyiado] uiaAeg Jo 21e1S BY3 Ul SAIRIE AjUO S| YaIym ‘(uolun [e1a0s uensiiyd) NS Aued uaisis sy
J0 ‘Ayed 1y814-191u32 ulew a3y} ‘(Auewuan Jo uolun d13esd0WA Uellsly)) NAD 404 SPULIS J0J0I ¥oe|q i “MOJ PJiYyl Y3 Ul UMOYS S| Jauned uoll|eod
P41yl 9Y3 ‘sallued om] ueyl 9J0W JO SISISUOI UOIN[EeOI Suljnd BY1 J| “MOJ PUOISS SYI Ul UMOYS S| Jaulied uo(|eod Jolunf ay] “MoJ 1S4l 9yl Ul UMOYS SI
Jaulied uol1l|e0d JOIUIS AY] ‘8TOC PUE 066T U9aMIQ UedA Aq ‘|9A3| 91e1S BY1 1e uoill|eod Suiuianod ayl Jo uollisodwod ayl smoys 24n31y sy ;910N

31

ECB Working Paper Series No 3155



"SUOIIE|NJ|BD ,SI0YINE pUE. 321}JO SIISIIIS |eJPa4 UBWISD :924n0S "8T0Z-066T ‘Alunod Aq ‘aieys 210A Aried usalo 910N

B

[P —

e e e

w1

e amrrr m—

L%

B

e -

e s e v

8TOTZ—066T ‘[9A3] SIaJy ay3 1e 910A Alded usauo g 2un314

32

ECB Working Paper Series No 3155



Panel A. Green politicians in local administration

Table 1. Green politicians and types of emissions

Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)
Greens in Kreis -0.0522%*** -0.0942** -0.0858**
(0.0147) (0.0434) (0.0382)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 8,629 8,286 8,629
R-squared 0.97 0.97 0.92
Panel B. Green politicians in Land government
Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)
Greens in Land government -0.0120 -0.0021 -0.0429***
(0.0077) (0.0090) (0.0140)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 8,629 8,286 8,629
R-squared 0.97 0.97 0.92
Panel C. Green politicians in local administration and in Land government
Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)
Greens in Kreis -0.0512%*** -0.0940** -0.0821**
(0.0148) (0.0433) (0.0373)
Greens in Land government -0.0117 -0.0016 -0.0426***
(0.0077) (0.0090) (0.0139)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 8,629 8,286 8,629
R-squared 0.97 0.97 0.92

Notes: The Table reports the point estimates from OLS regressions where the dependent variable is the
natural logarithm of the sum of carbon monoxide emissions, nitric oxide emissions and sulphuric dioxide
emissions, in metric tons (column (1)), the natural logarithm of inhalable particulate matter with a
diameter of 10 microns or less, per million (column (2)), and the natural logarithm of carbon dioxide
emissions, in metric tons (column (3)), all measured at the Kreis level. ‘Greens in Kreis’ is a dummy equal
to one if the Green party is the number one or the number two party in the Kreis, according to vote shares.
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‘Greens in Land government’ is a dummy variable equal to one if the Green party is part of the government
coalition at the Land level. The sample period is 1990—2018. Standard errors clustered at the Kreis level
are reported in parentheses where ***, ** and * indicate significance at the 1 percent, 5 percent, and 10
percent statistical level, respectively.
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Table 2. Robustness: Contiguous counties

Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)
Greens in Kreis -0.0021 -0.0577** -0.0468
(0.0428) (0.0280) (0.1576)
Greens in Land government -0.0141 0.0006 -0.0508**
(0.0153) (0.0109) (0.0253)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 2,600 2,600 2,600
R-squared 0.97 0.98 0.90

Notes: The Table reports the point estimates from OLS regressions where the dependent variable is the
natural logarithm of the sum of carbon monoxide emissions, nitric oxide emissions and sulphuric dioxide
emissions, in metric tons (column (1)), the natural logarithm of inhalable particulate matter with a
diameter of 10 microns or less, per million (column (2)), and the natural logarithm of carbon dioxide
emissions, in metric tons (column (3)), all measured at the Kreis level. ‘Greens in Kreis’ is a dummy equal
to one if the Green party is the number one or the number two party in the Kreis, according to vote shares.
‘Greens in Land government’ is a dummy variable equal to one if the Green party is part of the government
coalition at the Land level. The sample period is 1990—2018. The sample is restricted to contiguous
counties. Standard errors clustered at the Kreis level are reported in parentheses where ***, ** and *
indicate significance at the 1 percent, 5 percent, and 10 percent statistical level, respectively.
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Table 3. Robustness: Accounting for election cycles

Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)
Greens in Kreis -0.0256** -0.0697* -0.0709***
(0.0114) (0.0364) (0.0270)
Greens in Land government 0.0088 -0.0139 -0.0341**
(0.0084) (0.0097) (0.0168)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Election cycle Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 4,858 4,698 4,858
R-squared 0.98 0.97 0.93

Notes: The Table reports the point estimates from OLS regressions where the dependent variable is the
natural logarithm of the sum of carbon monoxide emissions, nitric oxide emissions and sulphuric dioxide
emissions, in metric tons (column (1)), the natural logarithm of inhalable particulate matter with a
diameter of 10 microns or less, per million (column (2)), and the natural logarithm of carbon dioxide
emissions, in metric tons (column (3)), all measured at the Kreis level. ‘Greens in Kreis’ is a dummy equal
to one if the Green party is the number one or the number two party in the Kreis, according to vote shares.
‘Greens in Land government’ is a dummy variable equal to one if the Green party is part of the government
coalition at the Land level. The regressions control for ‘Election cycle’, a variable equal to 1 during the two
years after, and to 0 during the two years before, a Kreis-level election. The sample period is 1990—2018.
Standard errors clustered at the Kreis level are reported in parentheses where ***, ** and * indicate
significance at the 1 percent, 5 percent, and 10 percent statistical level, respectively.
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Table 4. Robustness: Excluding 1990s

Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)
Greens in Kreis -0.0187 -0.0811** -0.0686**
(0.0116) (0.0395) (0.0290)
Greens in Land government -0.0086 -0.0063 -0.0451***
(0.0081) (0.0089) (0.0161)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 7,878 7,878 7,878
R-squared 0.98 0.97 0.98

Notes: The Table reports the point estimates from OLS regressions where the dependent variable is the
natural logarithm of the sum of carbon monoxide emissions, nitric oxide emissions and sulphuric dioxide
emissions, in metric tons (column (1)), the natural logarithm of inhalable particulate matter with a
diameter of 10 microns or less, per million (column (2)), and the natural logarithm of carbon dioxide
emissions, in metric tons (column (3)), all measured at the Kreis level. ‘Greens in Kreis’ is a dummy equal
to one if the Green party is the number one or the number two party in the Kreis, according to vote shares.
‘Greens in Land government’ is a dummy variable equal to one if the Green party is part of the government
coalition at the Land level. The sample period is 2000—2018. Standard errors clustered at the Kreis level
are reported in parentheses where ***, ** and * indicate significance at the 1 percent, 5 percent, and 10
percent statistical level, respectively.
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Table 5. Robustness: Excluding small counties

Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)
Greens in Kreis -0.0542%*** -0.0956** -0.0923**
(0.0146) (0.0434) (0.0375)
Greens in Land government -0.0089 0.0009 -0.0356***
(0.0066) (0.0086) (0.0131)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 8,320 7,965 8,320
R-squared 0.97 0.96 0.91

Notes: The Table reports the point estimates from OLS regressions where the dependent variable is the
natural logarithm of the sum of carbon monoxide emissions, nitric oxide emissions and sulphuric dioxide
emissions, in metric tons (column (1)), the natural logarithm of inhalable particulate matter with a
diameter of 10 microns or less, per million (column (2)), and the natural logarithm of carbon dioxide
emissions, in metric tons (column (3)), all measured at the Kreis level. ‘Greens in Kreis’ is a dummy equal
to one if the Green party is the number one or the number two party in the Kreis, according to vote shares.
‘Greens in Land government’ is a dummy variable equal to one if the Green party is part of the government
coalition at the Land level. The sample period is 1990—2018. The sample excludes counties with
population < 50,000. Standard errors clustered at the Kreis level are reported in parentheses where ***,
** and * indicate significance at the 1 percent, 5 percent, and 10 percent statistical level, respectively.
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Table 6. Robustness: Alternative definition of “Greens in Kreis”

Panel A. Continuous green vote

Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)
Greens in Kreis -0.1740 -0.0904 0.0339
(0.1192) (0.1341) (0.1926)
Greens in Land government -0.0121 -0.0021 -0.0429***
(0.0077) (0.0090) (0.0140)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 8,629 8,286 8,629
R-squared 0.97 0.97 0.92
Panel B. Greens one of the strongest three parties
Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)
Greens in Kreis 0.0000 0.0231* -0.0071
(0.0099) (0.0123) (0.0201)
Greens in Land government -0.0120 -0.0028 -0.0431***
(0.0078) (0.0091) (0.0140)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 8,629 8,286 8,629
R-squared 0.97 0.97 0.92
Panel C. Green vote > 15%
Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)
Greens in Kreis -0.0306*** -0.0429*** -0.0441***
(0.0109) (0.0137) (0.0211)
Greens in Land government -0.0117 -0.0016 -0.0425***
(0.0077) (0.0090) (0.0139)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 8,629 8,286 8,629
R-squared 0.97 0.97 0.92

Notes: The Table reports the point estimates from OLS regressions where the dependent variable is the
natural logarithm of the sum of carbon monoxide emissions, nitric oxide emissions and sulphuric dioxide
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emissions, in metric tons (column (1)), the natural logarithm of inhalable particulate matter with a
diameter of 10 microns or less, per million (column (2)), and the natural logarithm of carbon dioxide
emissions, in metric tons (column (3)), all measured at the Kreis level. ‘Greens in Kreis’ equals the vote
share of the Green party in the past elections (Panel A), a dummy variable equal to one if the Green party
was one of the top-3 parties in terms of vote share in the last election (Panel B), and a dummy equal to
one if the Green party got at least 15% of the vote in the past election (Panel C), all at the Kreis level.
‘Greens in Land government’ is a dummy variable equal to one if the Green party is part of the government
coalition at the Land level. The sample period is 1990—2018. Standard errors clustered at the Kreis level
are reported in parentheses where ***, ** and * indicate significance at the 1 percent, 5 percent, and 10
percent statistical level, respectively.
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Table 7. Mechanism 1: Efficiency

Log ((CO+NOX+S02) / Log (Particulate

GDP) Matter / GDP) Log (CO2 / GDP)
(1) (2) (3)

Greens in Kreis -0.0015 -0.0604 -0.0582*

(0.0193) (0.0385) (0.0322)
Greens in Land government -0.0022 -0.0010 -0.0285*

(0.0092) (0.0091) (0.0159)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 7,062 7,062 7,062
R-squared 0.97 0.96 0.89

Notes: The Table reports the point estimates from OLS regressions where the dependent variable is the
natural logarithm of the sum of carbon monoxide emissions, nitric oxide emissions and sulphuric dioxide
emissions, in metric tons, divided by GDP (column (1)), the natural logarithm of inhalable particulate
matter with a diameter of 10 microns or less, per million, divided by GDP (column (2)), and the natural
logarithm of carbon dioxide emissions, in metric tons, divided by GDP (column (3)), all measured at the
Kreis level. ‘Greens in Land government’ is a dummy variable equal to one if the Green party is part of the
government coalition at the Land level. ‘Greens in Kreis’ is a dummy equal to one if the Green party is the
number one or the number two party in the Kreis, according to vote shares. The sample period is 2000—
2018. Standard errors clustered at the Kreis level are reported in parentheses where ***, ** and *
indicate significance at the 1 percent, 5 percent, and 10 percent statistical level, respectively.
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Appendix Table 2. Green politicians and types of emissions: Including city states

Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)

Greens in Kreis -0.0329* -0.0934** -0.0552

(0.0186) (0.0377) (0.0373)
Greens in Land government -0.0094 -0.0027 -0.0396***

(0.0076) (0.0088) (0.0140)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 8,713 8,366 8,629
R-squared 0.97 0.97 0.92

Notes: The Table reports the point estimates from OLS regressions where the dependent variable is the
natural logarithm of the sum of carbon monoxide emissions, nitric oxide emissions and sulphuric dioxide
emissions, in metric tons (column (1)), the natural logarithm of inhalable particulate matter with a
diameter of 10 microns or less, per million (column (2)), and the natural logarithm of carbon dioxide
emissions, in metric tons (column (3)), all measured at the Kreis level. ‘Greens in Kreis’ is a dummy equal
to one if the Green party is the number one or the number two party in the Kreis, according to vote shares.
‘Greens in Land government’ is a dummy variable equal to one if the Green party is part of the government
coalition at the Land level. The sample period is 1990—2018. The sample includes the three city states
with only one county (i.e., Berlin, Bremen, and Hamburg). Standard errors clustered at the Kreis level are
reported in parentheses where ***, ** and * indicate significance at the 1 percent, 5 percent, and 10
percent statistical level, respectively.

ECB Working Paper Series No 3155 46



Appendix Table 3. Green politicians and types of emissions: Excluding East German states

Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)
Greens in Kreis -0.0536*** -0.0915** -0.0884**
(0.0142) (0.0434) (0.0375)
Greens in Land government -0.0017 0.0031 -0.0279*
(0.0082) (0.0103) (0.0153)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 6,778 6,454 6,778
R-squared 0.97 0.97 0.93

Notes: The Table reports the point estimates from OLS regressions where the dependent variable is the
natural logarithm of the sum of carbon monoxide emissions, nitric oxide emissions and sulphuric dioxide
emissions, in metric tons (column (1)), the natural logarithm of inhalable particulate matter with a
diameter of 10 microns or less, per million (column (2)), and the natural logarithm of carbon dioxide
emissions, in metric tons (column (3)), all measured at the Kreis level. ‘Greens in Kreis’ is a dummy equal
to one if the Green party is the number one or the number two party in the Kreis, according to vote shares.
‘Greens in Land government’ is a dummy variable equal to one if the Green party is part of the government
coalition at the Land level. The sample period is 1990—2018. The sample excludes the five East German
states (i.e., Brandenburg, Mecklenburg-Vorpommern, Sachsen, Sachsen-Anhalt, and Thuringen). Standard
errors clustered at the Kreis level are reported in parentheses where ***, ** and * indicate significance
at the 1 percent, 5 percent, and 10 percent statistical level, respectively.
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Appendix Table 4. Green politicians and types of emissions: CO, NOX, and SO2 emissions

Log (CO) Log (NOX) Log (SO2)
(1) (2) (3)

Greens in Kreis -0.0432** 0.0036 -0.1564**

(0.0149) (0.0167) (0.0775)
Greens in Land government -0.0068 -0.0098 -0.0327

(0.0075) (0.0082) (0.0232)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 8,629 8,629 8,629
R-squared 0.97 0.98 0.92

Notes: The Table reports the point estimates from OLS regressions where the dependent variable is the
natural logarithm of carbon monoxide emissions, in metric tons (column (1)), the natural logarithm of
nitric oxide emissions, in metric tons (column (2)), and the natural logarithm of sulphuric dioxide
emissions, in metric tons (column (13)), all measured at the Kreis level. ‘Greens in Kreis’ is a dummy equal
to oneif the Green party is the number one or the number two party in the Kreis, according to vote shares.
‘Greens in Land government’ is a dummy variable equal to one if the Green party is part of the government
coalition at the Land level. The sample period is 1990—2018. Standard errors clustered at the Kreis level
are reported in parentheses where ***, ** and * indicate significance at the 1 percent, 5 percent, and 10

percent statistical level, respectively.
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Appendix Table 5. Green politicians and types of emissions: Land-Kreis interaction

Log (CO+NOX+S02) Log (Particulate Matter) Log (CO2)
(1) (2) (3)

Greens in Kreis -0.0436** -0.0684*** -0.0895***

(0.0190) (0.0264) (0.0348)
Greens in Land government -0.0115 -0.0008 -0.0428***

(0.0077) (0.0090) (0.0141)
Greens in Kreis x -0.0150 -0.0505 0.0145
Greens in Land government (0.0285) (0.0382) (0.0335)
Kreis dummy Yes Yes Yes
Year dummy Yes Yes Yes
Clustering at Kreis level Yes Yes Yes
Observations 8,629 8,286 8,629
R-squared 0.97 0.97 0.92

Notes: The Table reports the point estimates from OLS regressions where the dependent variable is the
natural logarithm of the sum of carbon monoxide emissions, nitric oxide emissions and sulphuric dioxide
emissions, in metric tons (column (1)), the natural logarithm of inhalable particulate matter with a
diameter of 10 microns or less, per million (column (2)), and the natural logarithm of carbon dioxide
emissions, in metric tons (column (3)), all measured at the Kreis level. ‘Greens in Kreis’ is a dummy equal
to one if the Green party is the number one or the number two party in the Kreis, according to vote shares.
‘Greens in Land government’ is a dummy variable equal to one if the Green party is part of the government
coalition at the Land level. The sample period is 1990—2018. Standard errors clustered at the Kreis level
are reported in parentheses where ***, ** and * indicate significance at the 1 percent, 5 percent, and 10
percent statistical level, respectively.
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