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Appendix — Supplementary materials

This appendix summarizes additional analyses abdstaess checks that further support our

argument and findings of the main article. Thestuite:

A descriptive overview of the development Bhvironmental Input Efficiencypy

country and over time.

* Using CQ emissions per capita as an alternative (absodwi)l environmental
performance indicator for the dependent variable.

* The calculation of spatial long-term equilibriumfesfts and temporal asymptotic
effects.

» Alternative models based on Prais-Winsten regrassith panel-corrected standard
errors (PCSE), ordinary least squares (OLS) withryixed effects, and when
dropping potentially influential countries (US a@tina).

» Separate examination of taxes and fees/charges.

* In-sample prediction.

* Inclusion of variables on environmental non-goveental organizations (ENGOS)
and veto players.

» Examining the role of institutions and electorattsyns.

» Controlling for state capacity using different og@ynalizations.

* A closer examination of the “double-dividend” argemh

* A simultaneous equation model.

* Employing bootstrapped standard errors and an eimn of non-stationarity and
cointegration.

« We control for inflation, government debt, and eatiom, and we employ an

alternative operationalization for the green-pasyn.



 We incorporated the information on different incom@ups into our dependent
variable and re-estimated the core models.

* We “simplified” the outcome variable by removingetpopulation measure from the
emissions and GDP components, and introduce populaterely as another “input.”

» An overview of each country’s reference state.

(1) Development ofEnvironmental Input Efficiency per country and over time

Figure Al. Overview oEnvironmental Input Efficiency
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Table Al. CQ emissions per capita as an alternativeEiavironmental Input Efficiency

Model 1 Model 2 Model 3
Lagged Dependent Variable 0.794 0.726 0.736
(0.028)***  (0.031)*** (0.031)***
Green Tax Revenue per capita -0.001 -0.001
(0.000)** (0.001)
Manufacturing (% of GDP) 0.001 0.001
(0.000)**  (0.000)***
GDP per capita -0.001 -0.001
(0.001) (0.001)
GDP per capita 0.001 0.001
(0.000)* (0.000)*
Unemployment -0.001 -0.001
(0.000)*  (0.000)*
Democracy 0.001 0.001
(0.000)** (0.000)**
Economic Globalization -0.000 -0.000
(0.000) (0.000)
Green Party Dummy 0.000 0.000
(0.000) (0.000)
Wy ceography 0.140 0.136
(0.069)** (0.069)**
Observations 671 616 616
Fixed Effects Yes Yes Yes
Overall R 0.987 0.975 0.976

Standard errors in parentheses; constant includedtimation, but omitted from presentation.

*p<0.10, ** p<0.05, *** p<0.01

(2) Alternative dependent variable: CQ emissions per capita

As a first robustness check, we considered regiacor dependent variable by €O
emissions per capita, an absolute environmentdbipeance measure at the outcome level
commonly used in in the previous literature. Ndtattwe do not conduct this additional
analysis with the intention to show that the greetation variable has to be negatively
signed and statistically significant. Instead, aim is to demonstrate that the impact of our
core variable may differ depending on the outcorued the absolute level of carbon
emissions per capita is, in fact, a different deleen variable. To this end, we seek to

highlight that no single measure is ideal for altgoses. While carbon emissions may help in



developing ideas about a fair distribution of asdesthe global commons in the long term, to
judge whether a state is currently taking advantgechnological possibilities, given the
structural constraints it faces, its performancedseto be compared to that of a reasonable
benchmark so as to avoid the “comparing-applesesadges” problem.

We used information on GQemissions in kilotons and population from the WdBank
Development Indicators to construct this alterratisutcome. We also replaced the
temporally lagged dependent variable and the ddataby measures that correspond to the
new dependent variable. Finally, we added GDP pgita and its square term to those
models considering the control variables, as thgeddent variable no longer contains this
component. Table A1 summarizes our findings witls tthange in the research design. We
derive out of these results that the impacGoéen Tax Revenue per capitanot robust to
this alternative outcome variable. Our core exganyavariable is only significant at

conventional levels in Model 1 of Table A1, where @0 not include controls.

(3) Spatial long-term equilibrium effects

Coefficients in spatial-lag models indicate onlg $hort-run impact of a shock to a variable.

Therefore, we also calculated long-term equilibrivmpacts, i.e. the indirect impact xfon

yi, from the influencey; exerts on its neighbonrg, which in turn feeds back intg. To this

end, we assumed the spatial weights and all otaealles remain at 2003 values, i.e. we

focus on the year 2003, and hypothetically incré&sevzironmental Input Efficiencyn some

countries by 0.1. In turn, we calculated the loagyt effects on all countries, as the shock

echoes through the system of spatial and tempagalusing the following equation:
(IN-Z0Wi— ¢ In) ! Ax¢ B,

where | is the identity matrixWj; the sub-matrix of thé-th weighting matrix for period,

andAx; B is the shock at time Since each unit will have a different set of oectivities to



its neighbors, the impact of a hypothetical chaimgg will depend onwhich unitis being

changed (Ward and Cao 2012).

Table A2. Spatial long-term equilibrium effects

Increase in US Increase in China Increase in 2003 E
USA 0.40¢ 0.00¢ 0.17¢
Canada 0.013 0.008 0.179
Mexico 0.013 0.008 0.172
Panam 0.01: 0.007 0.17:
Colombia 0.013 0.007 0.173
Brazil 0.012 0.00¢ 0.17¢
Chile 0.013 0.005 0.168
United Kingdom 0.010 0.008 0.579
Irelanc 0.01(¢ 0.00¢ 0.57¢
Netherlands 0.009 0.008 0.579
Belgiumr 0.00¢ 0.00¢ 0.57¢
Luxembourg 0.009 0.008 0.579
Franct 0.01(¢ 0.00¢ 0.58(
Switzerland 0.009 0.008 0.188
Spain 0.010 0.008 0.579
Portuga 0.01( 0.00¢ 0.57¢
Germany 0.009 0.009 0.579
Polanc 0.00¢ 0.00¢ 0.187
Austria 0.009 0.009 0.578
Hungary 0.009 0.009 0.187
Czech Republi 0.00¢ 0.00¢ 0.18¢
Slovak Republic 0.009 0.009 0.187
Italy 0.00¢ 0.00¢ 0.57¢
Albania 0.009 0.009 0.187
Croatic 0.00¢ 0.00¢ 0.187
Slovenia 0.009 0.008 0.187
Greece 0.009 0.009 0.577
Bulgarie 0.00¢ 0.00¢ 0.18¢
Estonia 0.009 0.009 0.187
Finlanc 0.00¢ 0.00¢ 0.57i
Sweden 0.009 0.009 0.578
Norway 0.010 0.009 0.187
Denmarl 0.00¢ 0.00¢ 0.57¢
Iceland 0.010 0.009 0.186
South Africe 0.00¢ 0.00¢ 0.17¢
Turkey 0.009 0.009 0.185
Israe 0.00¢ 0.00¢ 0.18¢
China 0.009 0.409 0.176
Korea 0.009 0.014 0.174
Japal 0.01( 0.01¢ 0.17:
India 0.008 0.011 0.180
Australic 0.00¢ 0.01¢ 0.14:
New Zealand 0.013 0.017 0.120

Based on Model 3 in the main text, Table A2 reptiitee such experiments for the impact

of a 0.1 point increase Bnvironmental Input Efficiency 2003, first for the US, second for



China, and third for all EU members in that yeanudtaneously. The table reports the
median equilibrium impact, based on 1,000 randoawdrfrom the multivariate normal
distribution of the spatial and temporal lags. Bimaulations suggest that an input efficiency
shock in the US would have relatively strong andifpee effects on Canada, New Zealand,
and several Latin American countries, but wouldehesmparatively small effects on many
European countries. In contrast, except for statefie country’s proximity, most nations
would almost “free-ride” on Chinese efforts thatl #® an increase of 0.1 EBnvironmental
Input Efficiencyas other countries’ increases in environmentatieficy due to a Chinese
efficiency shock would be small. Finally, we sinteldhe effect of a simultaneous 0.1 shock
in all 2003 EU countries (this excludes, obvioushgse states acceding in the 2004 or 2007

rounds). Here, efficiency increases in Europeamtas positively feed-back off each other.

Table A3. Asymptotic long-term Effects

Model 1 Model 2 Model 2

Green TaoRevenue per cap 0.06z 0.04¢
Manufacturing (% of GDF -0.01¢ -0.012
Unemployment 0.014 0.013
Democracy -0.025 -0.022
Economic Globalizatic 0.001 -0.001
Green Party Dummy -0.049 -0.044
\yyGeooraph 0.72¢ 0.74¢

(4) Temporal asymptotic long-term effects

Due to the temporally lagged dependent variablenslede in all models of the main article,
the coefficient estimates only reflect the shortaémpact, i.e. the influence in a current year.
In order to calculate the asymptotic, long-terneetffof our variables, we modified our results

according to Plimper et al. (2005, 336),

T T
y(@v)=ay B +y 64" .n=[0T]
n=0 n=0



wherep, is the estimated coefficient of the lagged dependariable, and is the number of
periods witht denoting a single period (see also Keele and K&§6). Table A3 lists the

long-term effects for all coefficients and all manodels of our article.

(5) Prais-Winsten regression with panel-correctedtandard errors, OLS with year fixed
effects, and outliers

Time-series cross-section data may induce a numbestimation problems. First, errors
might display panel heteroscedasticity and contearmous as well as serial correlation. We
thus followed Beck and Katz (1995; 1996; see alsckB2001) by including a temporally
lagged dependent variable. This addresses sengdl@ioon and allows us to estimate the
degree of year-to-year inertia. In order to corfectcontemporaneous correlation and panel
heteroscedasticity, one might also consider engdincodels that employ panel-corrected
standard errors (PCSEs). We estimated such a mmottePCSEs where the parameters are
estimated via Prais-Winsten regression. We use reelyspecific AR (1) autocorrelation
structure and assume panel-level heteroscedasticsemlable A4, Model 4 summarizes our
findings.

Moreover, we also relaxed the imposition of an @IRstructure and, instead, use ordinary
least squares (OLS) regression models, while cthinggdor year and country fixed effects
and including a temporally lagged dependent vagiah$ we drop the AR (1) assumption, we
opted for year fixed effects that control for temgdshocks that are common for all states in
a given year (e.g. economic crises).

Finally, although we include unit, i.e. countrxdd effects, it may be worth omitting
potentially influential observations altogether.dar context of environmental performance

and green taxation, the US and China may be phatlgunfluential. Models 6-7 in this



appendix exclude one of these countries at a thsedemonstrated in Table A4, however,

none of these additional changes affects the sutxsiaf our findings.

Table A4. Prais-Winsten Regression, OLS, and astlie

Model 4 Model 5 Model 6 Model 7
Prais-Winsten OLS W/Out US W/Out China
Lagged Dependent Variable 0.680 0.718 0.756 0.710
(0.039)**=* (0.024)***  (0.023)*** (0.025)***
Green Tax Revenue per capita 0.018 0.013 0.011 0.011
(0.008)** (0.005)**  (0.005)** (0.005)**
Manufacturing (% of GDP) -0.005 -0.005 -0.003 -0.003
(0.002)** (0.002)***  (0.001)** (0.001)**
Unemployment 0.003 0.003 0.003 0.003
(0.001)** (0.001)** (0.001)*** (0.001)***
Democracy -0.006 -0.005 -0.005 -0.006
(0.003)* (0.005) (0.005) (0.005)
Economic Globalization 0.001 0.001 -0.000 0.000
(0.001)** (0.001)* (0.000) (0.000)
Green Party Dummy -0.007 -0.007 -0.011 -0.013
(0.012) (0.013) (0.012) (0.012)
WyGeography -0.351 -0.517 0.187 0.221
(0.223) (0.298)* (0.083)** (0.079)***
Observations 657 657 599 597
Country Fixed Effects Yes Yes Yes Yes
Year Fixed Effects Yes Yes No No
Overall R 0.991 0.980 0.971 0.972

Panel-corrected standard errors in parenthesesgMQgdstandard errors in parentheses (Models Baf)stant
included in estimation (Models 5-7), but omittedrfr presentation. Models are based on Model 3 inrthim

text.

* p<0.10, ** p<0.05, *** p<0.01

(6) Separate examination of taxes and fees/charges

Our core explanatory variabl&reen Tax Revenue per capiteomprises both taxes and

fees/charges as we treat the latter as equivatemhe former. According to the OECD,

charges are defined as payments that cover theeprexpenses for handling waste or

providing a resource such as water, and they thwxefiffer slightly from how the OECD

defines taxes as such. Examples of fees/chargesiridata pertain to “water abstraction
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charges” in several Germdréinder, while motor fuel taxes are a prominent example fo
taxes. In light of this discussion, we disaggred&eecen Tax Revenue per capitdo taxes
and fees/charges only. Table A5 summarizes ouingsdfor Model 3 of the main text. As
demonstrated in Table A5, our results remain uredtevhen taking out the fee/charges
component in Model 8. In turn, however, Model 9whdhat fees/charges do not have the
same effect as taxes: in fact, there is little emmk for any substantive impact on
Environmental Input Efficiencglue to green fees/charges. Arguably, environmdeés and
charges are not shown here to be effective becgasernments make of them, so there is
little variation and levels are low. Specificallyhile the average country-year in our data has

a green tax burden of $462.28, fees/charges ontyuguto about $19.

Table A5. Disaggregation @reen Tax Revenue per capita

Model 8 Model 9
Taxes Fees/Charges
Lagged Dependent Variable 0.75¢ 0.752
(0.02%)*** (0.02%)***
Revenue per capita 0.011 0.020
(0.005)** (0.087)
Manufacturing (% of GDP) -0.003 -0.004
(0.007)** (0.007)***
Unemployment 0.003 0.003
(0.001)***  (0.001)***
Democracy -0.00¢ -0.00¢
(0.005) (0.005)
Economic Globalizatic -0.00( 0.00(
(0.000) (0.000)
Green Party Dummy -0.011 -0.012
(0.019) (0.019)
WyGeograph 0.181 0.182
(0.087)** (0.082)**
Observations 613 613
Fixed Effect: Yes Yes
Overall R 0.972 0.971

Standard errors in parentheses; constant includedtimation, but omitted from presentation.

*p<0.10, ** p<0.05, *** p<0.01

(7) Assessing the predictive power dbreen Tax Revenue per capita

Hypothesis testing that ignores prediction heuwsstisks failing to identify stable structural
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relationships between, in our case, the environat@nttcome measure and its determinants —
first and foremost: green taxation (see Ward et2@lL0). Therefore, how effective is the
green-taxation item ipredicting input efficiency in-sample? That is, how accurate the
“conditional statements about a phenomenon for ke researcher actually has data, i.e.
the outcome variable has been observed” (BechiglLauffen 2010, 311)? To assess the
predictive power ofsreen Tax Revenue per-capitee use the mean squared prediction error
(MSPE). In general, the closer the MPSE is to 6,rtiore accurate is the model in making

predictions.

Table A6. In-sample prediction power@feen Tax Revenue per capita

Excluded Variable Mean MSPE  AMSPE
None (Model 3 of main text) 0.01259 -
Green Tax Revenue per capita 0.01293 0.0034

Table A6 summarizes the measure’s values in twoastes: a baseline mode for which
we use Model 3 from the main text and the same htbdédiscard$sreen Tax Revenue per
capita from the set of predictors. The predictive powdroor model decreases when
excludingGreen Tax Revenue per capda the MSPE increases when omitting it from the
estimation. Hence, it is not only the case that cane variable of interest is statistically
significant at conventional levels, but also hag/@oto predict levels dEnvironmental Input

Efficiency

(8) Inclusion of environmental non-governmental orgnizations

In theory, environmental non-governmental orgatret (ENGOs) might not always lobby
for higher environmental taxes, because this cad te production moving “offshore” to
countries with laxer regulation. This, in turn, tbuaffect the environment within the

ENGOs’ own borders when pollution spills across ntaas (Conconi 2003; Aidt 2005).
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There is also some ambiguity about the circumstarel whether ENGOs can effectively
motivate governments to pursue more “environmeiniahdly” policies (e.g. Betsill 2002,
2006; Betsill and Corell 2001; 2008; Raustiala 198ewell 2000; Gulbrandsen and
Andresen 2004). Nevertheless, Binder and Neuma&@05) find that greater leverage of
ENGOs is associated with significantly and subsidgtiower levels of Sulphur dioxide,
smoke, and heavy particulates emissions. Therlsdsswme evidence that the strength of a
country’s environmental movement affects the irdomal commitments it is willing to
agree on in the form of treaties, although the ichgan be conditional on a number of
domestic factors (e.g. Bernauer et al. 2013; Bohraeld Betzold 2013) and do not

necessarily materialize when care is taken to attwvgelection bias (Bohmelt 2013).

Table A7. The impact of ENGOs

Model 10
Lagged Dependent Variable 0.80(
(0.025)***
Green Tax Revenue per capita 0.025
(0.005)***
ENGO Leverage 3.069
(0.88***
Manufacturing (% of GDP) -0.001
(0.001)
Unemploymer 0.00z
(0.001)***
Democracy -0.00¢
(0.005)
EconomicGlobalizatior -0.00(¢
(0.000)
Green Party Dummy -0.001
(0.019
WyGeograph 0.251
(0.064)***
Observations 459
Fixed Effects Yes
OverallR? 0.97¢

Standard errors in parentheses; constant includesdtimation, but omitted from presentation.

*p<0.10, ** p<0.05, *** p<0.01
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Nevertheless, we examined the influence of ENGOs. Méasure ENGOs and their
potential for political leverage by the number di&Os registered in a country divided by
population. The data for this variablENGO Leveragewhich is multiplied by 10,000 to
avoid very large coefficients) are taken from Bewraet al. (2013) and were originally coded
from information for 1973-2006 in the archives bétinternational Union for Conservation
of Nature (IUCN). The IUCN considers itself as “thwrld’s largest and most important
conservation network”, with a “mission to influencencourage, and assist societies
throughout the world to conserve the integrity aldersity of nature” (IUCN 2006). Its
members include national and international ENGQsjegnment agencies, and scientists
from more than 181 countries. By dividing the numbeEENGOs by population (as taken
from the World Bank Development Indicators), weateea measure of “representation per
citizens”. Better representation and, hence, high&res of that measure should translate into
more influence and, arguably, better environmeopiality.

While the organization’s network extends to mostirdges in the world, the IUCN is
essentially an umbrella organization where memlgismot mandatory and ENGOs do not
have to register. The data we use may thus omitesBNGOs, but this measurement
approach seems more systematic and efficient thiG@ data from other sources.
Furthermore, IUCN’s large network of relationshiywwgh non-governmental organizations
increases our confidence that we have a reasonabtiyand reliable proxy for the potential
political leverage of ENGOs (see also Bernauenl.e2@L3). As demonstrated in Table A7,
we obtain some evidence for the claim that the rleye of green civil society may be

associated with better environmental quality.



14

Table A8. The impact of veto players

Model 11
Lagged Dependent Variable 0.75¢
(0.023)***
Green TavRevenue per cap 0.011
(0.005)**
Veto Player: -0.00¢
(0.024)
Manufacturing (% of GDP) -0.003
(0.007)**
Unemployment 0.003
(0.007)***
Democracy -0.005
(0.005)
Economic Globalizatic -0.00(
(0.000)
Green Party Dumn -0.011
(0.012)
WyGeograph 0.17¢
(0.081)**
Observations 613
Fixed Effect Yes
Overall R 0.972

Standard errors in parentheses; constant includedtimation, but omitted from presentation.

* p<0.10, ** p<0.05, *** p<0.01

(9) Inclusion of a veto-player variable
The literature on environmental politics provideseral arguments for why veto players may
not only affect green taxation, but also the enwimental performance of a country.
Fredriksson and Ujhelyi (2006), for example, arthet a large number of veto players in a
political system makes lobbying more costly for EDKGand, consequently, this lowers the
chances of states committing to environmental igsatSimilarly, the environmental
performance of a state could suffer. Perkins anainigrer (2007) or Cao and Prakash (2012)
demonstrate theoretically and empirically that velyers, i.e. more political constraints on
the executive, have a negative effect on envirotah@utcome measures.

To examine these mechanisms in our context, we ltwyksz’s (2002POLCONIII index:
“[b]Juilding on a simple spatial model of politicadteraction, the index captures the structure

of government in a given country, together with fwditical views represented by different
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levels of government. It measures the extent takwvpblitical actors are constrained in their
future policy choices by the existence of otheitmall actors with veto power” (Perkins and
Neumayer 2007, 28).

Table A8 summarizes our results: we take the neitist Model 3 as our foundation and
introduce Veto Players The findings clearly highlight that our argumeanhd the
corresponding empirical expectations also whenrotimg for Henisz’s (2002POLCONIII

index,

Table A9. Institutions and electoral systems

Model 12 Model 13
Parliamentary Prop. Rep.
Lagged Dependent Variable 0.717 0.71:
(0.028)*** (0.02¢)***
Green Tax Revenue per capita 0.026 -0.008
(0.006)*** (0.022)
Parliamentary Dumn -0.05¢
(0.054)
PR Dumm 0.02¢
(0.028)
Parliamentary Dummy * Revenue per capit -0.040
(0.00¢)***
PR Dummy * Revenue per capita 0.014
(0.029)
Manufacturing (% of GDP) -0.004 -0.003
(0.007y*** (0.007)**
Unemployment 0.003 0.003
(0.001)*** (0.001)***
Democracy -0.00¢ -0.007
(0.005)* (0.005)
EconomicGlobalizatior 0.00( 0.00(
(0.000) (0.000)
Green Party Dummy -0.012 -0.010
(0.019) (0.019
Wy yGeoagraph 0.205 0.224
(0.07¢)*** (0.080)** *
Observations 582 593
Fixed Effect: Yes Yes
Overall R 0.960 0.972

Standard errors in parentheses; constant includedtimation, but omitted from presentation.

*p<0.10, ** p<0.05, *** p<0.01
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(10) The role of institutions and electoral systems

Lobbying indicates demand for policy changes thaghinaffect the effectiveness of green
taxes. However, there is also the matter of supgphxironmental improvement is a public
good. The degree to which political systems supgmlplic goods varies systematically,
depending on whether they have majoritarian or @rtignal electoral systems and whether
they are presidential or parliamentary (for an vhav, see Bohmelt et al. 2015).

Large district magnitudes, which are typical of gwdional representation systems,
encourage the provision of public goods, as theyae parties to build broad constituencies
of support. Moreover, proportional representatiamofs green parties and, in a coalition
government, these might bargain for more effectyreen taxes, which their electoral
constituency desires (Milesi-Ferretti et al. 2008)contrast, majoritarian systems, typically
associated with a small district magnitude, enageinaarties to target swing constituencies
(Persson and Tabellini 2004; 2005). In turn, repméstives under majoritarian rules have
incentives to bring geographically targeted bendbttheir area (Persson and Tabellini 2005,
18), e.g. they might seek to protect a heavy-enerdystry important for local employment
(see also Scruggs 2003, 176f).

However, there are arguments suggesting that piopat representation may actually
produce more targeting of benefits (Persson €G47). For instance, Bohmelt et al. (2015,
99) claim that “proportional representation systesupport more parties, which raises the
chances for coalition governments that are usudibracteristic of parliamentary systems.
Still, parties with smaller vote shares have thespulity to influence government policies. A
larger number of political parties also limits thepatial mobility and results in vote-
maximizing positions of some parties away from ploétical center”. Hence, due to the way
in which proportional representation influencestypaitructure, these systems may actually

provide fewer public goods, including environmertaks. Relatively little work has been
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done in the environmental politics literature tetgynatically test such propositions, however
(but see Scruggs 2003; Bernauer and Koubi 2009) tlzere are theoretical arguments both
ways. We still seek to control for the influencenadjoritarian vs. proportional representation
in our context.

As Gerring et al. (2009) point out, the debate alvdhether parliamentary or presidential
systems provide better governance has a long amwhdfusive history. For example, in
relatively unaccountable systems, politicians caubd be clearly blamed for the failure of
green taxation to work efficiently. On one hande tdivision of powers cuts against
accountability in presidential systems; on the otlmand, coalition governments in
parliamentary systems make it harder for voterglémtify who is to blame. Still, based on
the “logic of political survival”’, Bueno de Mesqaitet al. (2005) predict that public good
provision may be higher in presidential systemsrédoer, because of vote-of-confidence
requirements in parliamentary systems, party colnesi higher than in presidential systems,
where the president does not need to maintain majeupport. Party cohesion in
parliamentary systems tends to lead to programefitemg broad social groups, whereas
fragmentation in presidential systems may favogmms targeted toward specific interests
of powerful officeholders (Persson and Tabellind2025) and pork-barrel politics delivering
benefits to representatives’ constituents (Perssah Tabellini 2004). In the absence of a
clear argument one way or another (Gerring et &092 the question of whether
parliamentary or presidential systems lead to bgtigernance is an empirical one.

We measure presidential or parliamentary governsnerth data from the World Bank’s
Database of Political Institutions (Beck et 2001). According to this data set, countries in
which the legislature elects the chief executive parliamentary systems. Systems with
presidents who are elected through popular voteeedirectly or by an electoral college

(whoseonly function is to elect the political leader), and whéhere is no prime minister, are
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classified as presidential. We created a dichot@amauriable Parliamentary Dummythat
receives a value of 0 in case a country has adaesal system and the value of 1 if a
country has a parliamentary system. “Mixed regimasd systems that are not classified as
either parliamentary or presidential are omittexhfrthe analysis.

The type of electoral system is also captured wédta from the World Bank’s Database
(Beck et al. 2001). Plurality systems are iderdifoen the basis of voting institutions in which
legislators are elected using a “winner-takes-aliile. Conversely, proportional
representation is coded if candidates are ele@sddon the percentage of votes received by
their party, and/or if the World Bank’s “source®mdified the respective electoral system as
proportional representation” (Beck et al. 2001)ni&ir to the democratic government-form
variable, we created a binary itelAR Dummy that takes on the value of O for plurality
systems and 1 for proportional representation. Midectoral systems are omitted.

Table A9 summarizes our findings. Note that thealde on the form of government and
the electoral system, respectively, is interactétl the item on environmental tax revenue.
In light of this, Figure A2 graphically illustratébe conditional effects. First, with regard to
the form of government (Model 12 and left paneFigure A2), the results demonstrate that
the positive and significant effect we identifieat the “unconditional models” in the main
text persists foiGreen Tax Revenue per capienvironmental taxes do indeed push states
closer to the input efficiency frontier. Howevengeteffect is more strongly pronounced in
presidential systems. This lends support to thdseies in the literature arguing that
presidential systems are, in fact, more likely tharliamentary ones to provide public goods,

including environmental ones.



Linear Prediction: Environmental Input Efficiency

Figure A2. The interaction of green taxation witktitutions and electoral systems
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Coming to the type of a state’s electoral systenod® 13 and the right panel in Figure
A2), we find little evidence that there are -crucidifferences between proportional
representation and majoritarian systems. Note, tewdhat the positive and statistically
significant effect ofGreen Tax Revenue per capjarsists. In addition, also recall that we
include fixed effects in both models summarizedable A9, and any effect stemming from
variables that hardly change over time may be piake by the unit fixed effects. There are
two main reasons, however, to present the angbgstaining to Table A9 here. On one hand,
electoral and government systems do hardly vary tovee, but they are not completely time-
invariant. In our sample, Italy changed the eladt@ystem in 2005/2006, while Croatia,
Bulgaria, and Israel implemented changes in theitesn of government. So there is variation
in electoral and government systems, even if nohash as it would be ideal. On the other
hand, the previous literature highlighted the int@oce of electoral and government systems
for environmental politics at the outcome level. i@imy an analysis that focuses on these

items or discarding a discussion of this altogetheuld limit the results’ generalizability.
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(11) Controlling for state capacity

Our sample comprises OECD countries and a few a#latively rich countries over which

we think that it is plausible to make comparisooscause their governments could adopt

good practice, even if they do not do so. Howestte capacity could vary too much across

our sample for us to be able to assume that alkc#ses could, in principle, adopt good-

practice policies. To control for this, we re-esdted the main model (Model 3 in the main

text), while including different measures of steépacity at a time.

Table A10. Controlling for state capacity

Model 14 Model 15 Model 16

Lagged Dependent Variable 0.75:2 0.743 0.75:

(0.023)*** (0.024)*** (0.023)***
Green Ta)Revenue per cap 0.011 0.01(C 0.011

(0.005)** (0.005)** (0.005)**
Manufacturing(% of GDP -0.00: -0.00: -0.00:

(0.001)** (0.001)** (0.001)**
Unemployment 0.003 0.003 0.003

(0.007)*** (0.007)*** (0.007)***
Democracy -0.005 -0.005 -0.005

(0.00%) (0.00%) (0.00%)
Economic Globalization -0.000 -0.000 -0.000

(0.000) (0.000) (0.000)
Green Party Dumn -0.01( -0.01(¢ -0.011

(0.012) (0.012) (0.012)
VY y©eograph 0.18¢ 0.18¢ 0.18¢

(0.082)** (0.081)** (0.081)**
Relative Political Extraction (Agriculture) -0.018

(0.037)
Relative Political Extraction (GDP) -0.035

(0.03))
Relative Political Extraction (OECD) -0.017
(0.037)

Observations 613 613 613
Fixed Effects Yes Yes Yes
OverallR? 0.97: 0.97: 0.97:

Standard errors in parentheses; constant includedtimation, but omitted from presentation.

*p<0.10, ** p<0.05, *** p<0.01
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Table Al1l. A closer examination of the “double-demnd” argument

Model 17
Lagged Dependent Variable 0.731
(0.031)***
Green TavRevenue per cap -0.07:
(0.026)**
Tax Revenue (% of GDP) -0.002
(0.002)
Tax Revenue (% of GDP) * Green Tax Revenue pettzapi 0.003
(0.007)**
Manufacturing (% of GDP) -0.007
(0.002)***
Unemploymer 0.00¢
(0.0021)***
Democracy -0.00¢
(0.006)
Economic Globalizatic 0.00(
(0.000)
Green Party Dummy -0.007
(0.019
WyGeograph 0.192
(0.085)**
Observations 485
Fixed Effects Yes
OverallR* 0.96(

Standard errors in parentheses; constant includedtimation, but omitted from presentation.

*p<0.10, ** p<0.05, *** p<0.01

We made use of three different, yet interrelateditipal extraction variables in the
“Relative Political Performance Data Set” by Kugierd Tammen (2012)All three items
approximate “the ability of governments to appraf#iportions of the national output to
advance public goals” and capture general goverhtagnmevenues per GDP as a function of
several covariates. While a first one is basedhencbvariates of mining revenue per GDP,
agriculture revenue per GDP, and exported goodssamndce value per GDP, the second
variable omits the component on agriculture revepee GDP. The latter item is also
modified by using adjusted OECD data. The thregabéas’ pairwise correlations range in
[0.651; 0.887]. Table A10 summarizes our findin@s. one hand, our core finding remains

unaltered: green taxation p®sitivelyassociated with environmental input efficiency. Da

! Available athttps://dataverse.harvard.edu/dataset.xhtml|?pensidthdl: 1902.1/16845
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other hand, the three state-capacity items do eathr conventional levels of statistical

significance.

(12) A closer examination of the “double-dividend”argument

We sought to examine this more closely by introdgd¢he variabl&ax Revenue (% of GDP)
from the World Bank Development Indicators. Thenitrefers to compulsory transfers to the
central government for public purposes. Certainmalsory transfers such as fines, penalties,
and most social security contributions are exclud®efunds and corrections of erroneously
collected tax revenue are treated as negative ueewe interactGreen Tax Revenue per
capita with Tax Revenue (% of GDPalthough we do not expect a specific sign for the
coefficient estimate. The tax variable only capsuiax revenue as such, or changes in it over
time; it does not code how much of the environmletata revenue is being recycled in the
overall tax burden of citizens, and we are alsoavedre of any data set that may have this
information. Hence, regardless of whether the dexdolidend claim holds or not, it seems
important to us thaGreen Tax Revenue per capitaust remain robust when includid@x
Revenue (% of GDPJnd interacting it with the environmental tax meas Table A11 and
Figure A3 summarize our findings based on thissedimodel.

On one hand, Table A11 shows that the core vatgbiteraction withTax Revenue (% of
GDP) is positively signed and statistically insignifita Interestingly, Tax Revenue (% of
GDP) is negatively signed, i.e. a higher tax burdeassociated with lower environmental
input efficiency. This finding on its own, howeveseems to lend support to the double-
dividend debate. On the other hand, Figure A3 sheale light on the interactioiGreen Tax
Revenue per capitaas a positive impact on the input efficiency defsnt variable, but only

for relatively high values ofax Revenue (% of GDPIn fact, the impact of green taxation

2 Available athttp://data.worldbank.org/indicator/GC.TAX.TOTL.GIS.
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on our outcome variable is statistically insigraint or negative folower values of total tax
revenue. Regardless of this, the positive effecdi@ien Tax Revenue per capremains, but
it seems from the interaction that a sufficienthrge amount of revenue must exist;
otherwise, and as demonstrated by the negativecingba&nvironmental taxes for low levels
of overall tax revenue by GDRGreen Tax Revenue per capitaay not necessarily be

conducive to more environmental efficiency.

Figure A3. The interaction of green taxation withix Revenue (% of GDP)
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(13) Assessing reverse causality using three-stadgast-squares regression (3SLS)

The explanatory variables in the main model havebeen temporally lagged. On one hand,
this is justified by the inclusion of the laggedpdadent variable that addresses any
potentially lagged effect of the covariates (Keahel Kelly 2006). On the other hand, there

are also strong reasons to believe that an insféattt of environmental taxes does exist. In
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theory, green taxation induces changes in relagisiees so consumers and producers
substitute other things, it changes real incomdschvaffect consumption patterns, and it

induces investment. At least the first two effeats (partly) instantaneous.

Table A12. Simultaneous equation model

Model 18 Model 18
Efficiency Green Tax
Lagged Dependent Variable 0.722 0.15¢
(0.02¢)*** (0.037)***
Green Tax Revenue per capita 0.053
(0.030)*
Manufacturing (% of GDP) -0.003 -0.003
(0.001)**
Environmental Input Efficienc 0.061
(0.260)
Unemploymer 0.017
(0.008)**
Democracy -0.06%
(0.032)*
Economic Globalization 0.012
(0.003)***
Green Party Dummy
WyGeograph 0.088
(0.084)
Constant
Observation: 657
Fixed Effects Yes

Standard errors in parentheses; constant includedtimation, but omitted from presentation.

*p<0.10, ** p<0.05, *** p<0.01

Still, we estimate a model using 3SLS to determwinether there is a problem due to
simultaneity (see Ward 2006). We explored possspecifications by running multiple
models similar to that in the main article. In 3Su&truments for endogenous variables are
generated by regressing each such variablaelloexogenous variables in the system. Here,
the endogenous variables d&avironmental Input Efficiencand Green Tax Revenue per
capita The regression model summarized in Table Alheés ta re-estimate of Model 3 in
the paper using 3SLS. Note that the variables detun the equations must differ in some

aspects for the model to be identified. Those iteralsided in one, but not the other equation
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then influence the other equation’s outcome indiyetbrough their dependent variable. For
example, Model 18 assumes thatonomic Globalizationaffects Environmental Input
Efficiencyonly throughGreen Tax Revenue per capita

While the findings are similar to the main resuits our article, the estimate of
Environmental Input Efficienciyn the associated equation f8reen Tax Revenue per capita
is not significant. This supports the view that gality flows fromGreen Tax Revenue per

capitato Environmental Input Efficien¢yut not the other way round.

Table A13. Bootstrapped standard errors

Model 19
Lagged Dependent Variable 0.98¢
(0.010)**=*
Green TavRevenue per cap 0.00¢
(0.003)**
Manufacturing(% of GDP -0.00(¢
(0.001)
Unemployment 0.001
(0.000)*
Democracy 0.000
(0.007)
Economic Globalization 0.000
(0.000)
Green Party Dumn 0.001
(0.004)
WyGeograph 0.14(
(0.086)*
Observations 657
Bootstrapped Standard Err Yes
Overall R 0.975

Standard errors in parentheses; constant includedtimation, but omitted from presentation.

*p<0.10, ** p<0.05, *** p<0.01

(14) Bootstrapped standard errors

The dependent variable changes over time as aidanot both within-subject changes, but
also the relative position of each country in rielatto a shifting set of comparator countries.
Given this interdependence of cases, the errorditmmgt be independent and identically

distributed. We thus considered bootstrapping thedard errors to address this.
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According to Guan et al. (2003, 71), “[b]ootstrappiis a nonparametric approach for
evaluating the distribution of a statistic based@amdom re-sampling”. The procedure is thus
based on random sample draws (with replacemengate@ly from the sample data. The
results are summarized in Table A13, but our oVerahclusion on the impact of green

taxation does not change in light of this estinratio

(15) Examination of non-stationarity and cointegraion
We also examined whether cointegration might beissue. Combined variables are
cointegrated when there is a stationary linear déoatimn of nonstationary random variables.
Cointegration generates spurious regressions amghtnéad to misleading results. As
described by Tol (2012):
“[a] regression analysis seeks to explain as maglpossible of the observed
variation in the dependent variable by the varraio the independent variables.
The variance of a trending variable is dominatedtéytrend. If an independent
variable has a trend as well, then its variancagamominated by the trend. More
importantly, the trend in any independent variat@la explain a large share of the
trend in the dependent variable. This implies tivata regression analysis, the
confidence in the parameter estimates is overstateat is, a regression analysis
will find a statistically significant relationshgven when there is none”.

To this end, Figure A4 presents the median splinthe residuals derived from a simple
OLS model in whictEnvironmental Input Efficiencis the outcome variable ai@@reen Tax
Revenue per capits the only predictor. As shown there, howeveg, thedian spline does
not converge toward 0. Thus, the residuals arestationary, and it seems unlikely that the

two variables are cointegrated.
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Figure A4. Residuals analysis
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Notes Figure presents the median spline for the ressdafean OLS regression; the horizontal solid lilemotes
a residual value of 0.

We also employed a formal check (see also EngleGradger 1987; Johansen 1988; Tol
2012): the Augmented Dickey Fuller test, which taketential serial correlation in the error
term into account — this is achieved by introdudagged terms of the dependent variable.
The procedure for this test is as follows: regress | (1) variable on another using least
squares. Then test the residuals for nonstatignarging the test. If the series are
cointegrated, the test statistic is statisticaligngicant. The null hypothesis is that the
residuals are nonstationary. Rejection of this detidthe conclusion that the residuals are
stationary and the series are cointegrated. Tal ghows the results of the Dickey Fuller
test: since the test statistic is larger than la#l tejection regions (regardless of the lag
structure employed), we have little reason to tejee null hypothesis that the residuals are

nonstationary. That is, cointegration is unlikedybe a problem in our analyses.
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Table A14. Augmented Dickey Fuller test

Lags DF-GLS tau 1% Critical 5% Ceritical 10% Critical
Test Statistic Value value value
7 -1.405 -3.770 -6.020 -4.383
6 -0.720 -3.770 -4.391 -3.191
5 -2.044 -3.770 -3.438 -2.535
4 -1.192 -3.770 -3.012 -2.929
3 -0.599 -3.770 -2.965 -2.340
2 -0.997 -3.770 -3.151 -2.558
1 -1.081 -3.770 -3.421 -2.823

(16) Controlling for inflation, government debt, education, and employing a different
operationalization for green parties

We control for unemployment as it correlates witbvgh. An anonymous reviewer raised
the point that inflation, public sector debt, amtiheational levels are associated with growth
as well, and should be controlled for. Using datenfthe World Bank, we thus control for all
these influences in three additional models. Findiation as measured by the consumer price
index reflects the annual percentage change icdbeto the average consumer of acquiring
a basket of goods and services that may be fixethanged at specified intervals, such as
yearly. Second, debt is the entire stock of dirgovernment fixed-term contractual
obligations to others outstanding on a particulated It includes domestic and foreign
liabilities such as currency and money depositsysites other than shares, and loans. It is
the gross amount of government liabilities redubgdthe amount of equity and financial
derivatives held by the government. Third, for extion, we use total enrolment in primary
education, regardless of age, expressed as a pmyeenf the population of official primary
education age. This item can exceed 100 percentodile inclusion of over-aged and under-
aged students because of early or late schoolrmatt@nd grade repetition. Especially the last
two variables suffer a lot from missing values aneince, we linearly interpolated these for

the final variables in the models of Table A15.
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Table A15. Additional Controls and Alternative Ogigonalization foiGreen Party Dummy

Model 20 Model 21 Model 22 Model 23

Lagged Dependent Variable 0.762 0.752 0.757 0.758
(0.023)**  (0.023)**  (0.023)**  (0.023)***
Green Tax Revenue per capita 0.011 0.011 0.011 0.011
(0.005)*  (0.005)*  (0.005)*  (0.005)*
Manufacturing (% of GDP) -0.003 -0.003 -0.003 -0.003
(0.001)*  (0.001)*  (0.001)*  (0.001)*
Unemployment 0.003 0.004 0.003 0.003
(0.001)***  (0.001)***  (0.001)**  (0.001)***
Democracy -0.005 -0.005 -0.005 -0.005
(0.005) (0.005) (0.005) (0.005)
Economic Globalization -0.000 0.000 0.000 -0.000
(0.000) (0.000) (0.000) (0.000)
Green Party Dummy -0.011 -0.010 -0.011
(0.012) (0.012) (0.012)
WyGeography 0.190 0.173 0.188 0.177
(0.081)*  (0.081)*  (0.083)*  (0.081)*
Inflation 0.000
(0.000)
Public Sector Debt -0.000
(0.000)
Education -0.001
(0.002)
CMP PER501 — Environmental References -0.001
(0.001)
Observations 613 613 613 613
Fixed Effects Yes Yes Yes Yes
Overall B 0.973 0.972 0.973 0.973

Standard errors in parentheses; constant includesdtimation, but omitted from presentation.

* p<0.10, ** p<0.05, *** p<0.01

In addition, it has also been suggested that theergparty variable might be too
conservative. Country-years with a green party nmemb parliament are relatively few,
typically with limited influence, and to a largetert determined by the type of electoral
system. A better variable might then be the itpar501in the Comparative Manifestos
Project (CMP) data (Budge et al. 2001; Klingemanale2006; Volkens et al. 2013), which
we average over all parties in a given country-yegsroduce an estimate of the saliency of

environmental issues in the parliament (i.e. howclmall parties refer to environmental
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issues). The CMP data do also have a few missihgesawhich we interpolate by Os, thus
assuming that parties have not made specific redeseto the environment in these country-
years. Table A15 (Model 23) summarizes our findings

As demonstrated in the models pertaining, howetiereffect of our core variable remains
unaltered.Green Tax Revenue per capit@ntinues to exert a positive and statistically
significant effect on environmental efficiency. @me other hand, none of the variables
additionally included or the different operatiozalion for the green-party variable is able to

reach conventional levels of statistical significan

(17) Incorporating information on different income groups into the dependent variable

As discussed over the course of the article, onmpsa comprises OECD countries and a few
other relatively rich countries over which we thithiat it is plausible to make comparisons,
because their governments could adopt good praeten if they do not do so. However, we
also considered changing the operationalizatiorowf dependent variable by including

information on income groups, and then using onbyintries within these clusters as

potential competitors.

Specifically, the World Bank classifies countri@soi high-income, upper-middle, lower-
middle, and low-income countries based on theionne levels. Since July 2016, low-income
economies are defined as those with a GNI per &afit$1,025 or less in 2015; lower
middle-income economies are those with a GNI ppitadetween $1,026 and $4,035; upper
middle-income economies are those with a GNI pguitasbetween $4,036 and $12,475;
high-income economies are those with a GNI pertaayfi$12,476 or mor&ln light of this
information, we changed the specification of oypatelent variable as follows (main change
marked in bold): the comparator group for(countryi in yeart) consists of the set of

country-years such that, for each menjbgetr <t, i; and j; belong to the same World Bank

3 Seehttps://blogs.worldbank.org/opendata/new-countassifications-2016
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income group and the GDP per capita jpfis at least as high as thatipfln words, it is the
set of country-years whose members (1) did not haseess to more efficient energy
technology, (2) belong to the same income grougd,(&8hwere at least as highly developed,
so that the structural problems governments faoetkducing emissions were at least as
great. This approach should ultimately ensure twintries are more comparable with
potential competitors, since we now calculate edfficy scores by income group.

After having calculated this alternative outcomeialale, we updated the temporally and
spatially lagged dependent variables accordingly @estimated our main models. Table
Al6 presents our results. On one hand, our maitrdses holdGreen Tax Revenue per
capita is still positively signed and statistically sigodnt. On the other hand, both
Unemploymentaind the spatial lag are no longer significant@atventional levels. In sum,

though, this last robustness check does also testthe substance of our empirics.

Table Al16. Alternative specification for outcomeiaale

Model 24 Model 25 Model 26
Lagged Dependent Variable 0.63¢ 0.62: 0.61%
(0.029)*** (0.032)*** (0.032)***
Green Ta)Revenue per cap 0.01¢ 0.01¢
(0.006)*** (0.007)**
Manufacturing(% of GDP -0.00¢ -0.00¢
(0.002)** (0.002)**
Unemployment 0.000 0.000
(0.000 (0.000
Democracy -0.006 -0.005
(0.00¢) (0.00¢)
Economic Globalization 0.000 -0.000
(0.000 (0.00))
Green Party Dummy 0.010 0.011
(0.017) (0.017)
VY y©eograph -0.02¢ -0.02¢
(0.175) (0.175)
Observation: 654 602 602
Fixed Effects Yes Yes Yes
Overall R 0.904 0.889 0.891

Standard errors in parentheses; constant includedtimation, but omitted from presentation.

* p<0.10, ** p<0.05, *** p<0.01
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(18) Simplifying the outcome variable

In the main text, we refer to our outcome variadecapturing “how much CG@missions per
capita can be reduced given structural and techicabconstraints.” And: “we assume that
in our sample the structural constraints on redyucerbon emissions facing the government
of a less-developed countaye no greater than those facing a more develomeohity. We
also assume that technological possibilities areadt as abundant at a later period of time
than they were earlier.” As described in the agfi¢b this end, we use G@missions per
capita as the output and GDP per capita as thd.ittfhas also been suggested to “simplify”
this measure by removing the population componente emissions and income variables,
and introduce it as a separate input. To this enly, emissions are on the output side of the
equation. Table A17 summarizes this last robustobesk: we re-estimated the main model

and the table and demonstrates that our main findinnaltered.

Table Al17. Alternative specification for outcomeiaale

Model 27
Lagged Dependent Variable 0.48:
(0.034)***
Green Ta>Revenue per cap 0.07:
(0.021)***
Manufacturing(% of GDP' 0.00z
(0.006)
Unemployment -0.001
(0.00%)
Democracy 0.002
(0.02%)
Economic Globalization 0.004
(0.002)**
Green Party Dummy 0.048
(0.055)
WyGeograph -0.42¢
(0.371)
Observation: 61z
Fixed Effects Yes
Overall R 0.899

* p<0.10, ** p<0.05, *** p<0.01

Standard errors in parentheses; constant includedtimation, but omitted from presentation.
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(19) Overview of efficiency scores per country anteference states

Efficiency of the US over time
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Efficiency of Canada over time
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Efficiency of Mexico over time
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Efficiency of Panama over time
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Efficiency of Colombia over time
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Efficiency of Brazil over time
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Efficiency of Chile over time
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Efficiency of United Kingdom over time
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Efficiency of Ireland over time

Aoualoljg aoualsjoy - Aousiolyg

lea A
0L0C g00c 000¢ g661
| | | |

ER
L] 3l Ele] . ENI
ELl . . . 3l
EL] EL] . . F 3
ER] ° ° . 3
. . ER]
o .
ER] mm_ Ero
. EN]| .
.
EN]|
.
6002ZMS
«  0002ZMS 0002ZMS 0002ZMS £002ZMS G661ZMS S66LZMS S661ZMS 9661ZMS 9661ZMS 9661ZMS 966LZMS S66LNY4  ¥661LNYH

¥00CZMS ¥00CZMS ¥00CZMS ¥00CZMS
. .

¢l

vl



42

Efficiency of Netherlands over time
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Efficiency of Belgium over time
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Efficiency of Luxemburg over time
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Efficiency of France over time

Aoualoiyg aoualajey - Aousioyg -

JeaA
| | | |
e Ny
° Nu4 N N4
N4 5 s 0
) N4 . Y4
N4 . .
N4 £
° 6661AMS
N4 ¢
ooozams E08BIS £005/Ms ooozams G661ZMS Z00ZZMS 200ZZMS 9661ZMS 9661ZMS 6661ZMS 9661ZMS 1661ZMS L66WANS ¥661ZMS GEBMMIS PR
H . i . . s . . . . . ' . . .

\l<E}

G00CZMS
.

Ll

¢l

€l



46
Efficiency of Switzerland over time
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Efficiency of Spain over time
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Efficiency of Portugal over time
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Efficiency of Greece over time
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Efficiency of Poland over time
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Efficiency of Austria over time
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Efficiency of Hungary over time
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Efficiency of Czech Republic over time

Aousiolg sousisjey -  Aousioysg -

| | I |
¥zo ¥zo
¥zo ¥zo . ¥zo0 ¥zo
¥zo ¥zo wz9 ¥zo ) ‘ z ¥zo . s .
uzo ° . . ¥zo o . .
¥zo . . ¥zo
He . ¥zo e
1102aMS
. 50020MS
2002ZMS 6661ZMS Y66INYS vE6INYS PE6LNYS 6661ZMS PE6LNYS YE6LNYS 9661ZMS S661ZMS G661ZMS  ¥66LNYH
° ¢ ° e 866140d 8661H0d 8661¥0d  * . . . . . . —|=
S002ZMS
.

¢l



54

Efficiency of Slovak Republic over time
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Efficiency of Italy over time
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Efficiency of Malta over time
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Efficiency of Albania over time
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Efficiency of Montenegro over time
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Efficiency of Croatia over time
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Efficiency of Slovenia over time
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Efficiency of Greece over time

Aousiolg souaisjey - Aousiog -

Jes A
0L0C g00c¢ 000¢ G661
| | | |

o9 ouo 249 49

49O . . . . ol o} 4O
. . o). 19)
= OWO . J49
2] ° M9
29 . 29 .
. . o4O
.
o)< 5]
. MO oue
.
01L02ams
’ S002aMS | gozams 666LAMS
966LZMS 1661NYd ° . A L66LZMS L66LZMS L661ZMS L661ZMS L661ZMS L66INYd Ge6LNYA L66INYd GE6INYS S66LNYH ¥661Z
. . . . . ] . . . . . . .
900CZMS

¢l

vl



62
Efficiency of Cyprus over time
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Efficiency of Bulgaria over time
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Efficiency of Romania over time
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Efficiency of Estonia over time
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Efficiency of Latvia over time

G00¢
|

Aoualolyg aoualayey - Aoualolyg -

8'¥00¢
|

lea A
9v00c ¥ 002
| |

¢ v00¢
|

¥00¢
|

000ZL1N
.

¥66140

11

¢l

vl

9l

8’1



67

Efficiency of Lithuania over time
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Efficiency of Finland over time
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Efficiency of Sweden over time
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Efficiency of Norway over time
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Efficiency of Denmark over time
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Efficiency of Iceland over time
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Efficiency of South Africa over time
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Efficiency of Turkey over time
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Efficiency of Israel over time
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Efficiency of China over time
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Efficiency of Republic of Korea over time
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Efficiency of Japan over time
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Efficiency of India over time
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Efficiency of Australia over time
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Efficiency of New Zealand over time
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