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Abstract

Does Green party electoral success lead to increased climate change commitment, and if so how? Drawing on a new OECD
database on climate change outlays, we probe indirect influence from Green electoral success as mediated by inter-party
competition, and direct mechanisms of influence from elected Green representatives. Our headline finding is that EU
membership functions as a contextual catalyst for inter-party competition, with EU governing parties responding to
Greens’ strong electoral performance by increasing climate change outlays to appeal to environmentally motivated voters.
We also find evidence that, both across the OECD cohort and the EU sub-grouping, Green coalition presence is associated
with increased climate spending over a political cycle. While direct Green influence through coalition presence is
widespread, indirect influence mediated by inter-party competition is conditional on EU membership. Findings fit with
literature highlighting systematic difference between EU members’ climate performance, and that of other advanced-
industrialised states.
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Introduction positions and outputs. Studies of party politics and climate
change suggest that we should expect Green electoral
success to prompt enhanced climate change commitment,
driven directly by Green representatives’ advocacy work
(Rihoux and Riidig, 2006; Debus and Tosun, 2021, Kayser
et al., 2022), or indirectly by mainstream parties’ compe-
tition for Green voters (Knill et al., 2010; Carter and Farstad,
2017; Carter and Little, 2020; Farstad and Aasen, 2022).
Membership of the European Union has been found also to
support climate change leadership (Janicke, 2005;
Liefferink et al., 2009; Tobin, 2017), with EU institutions
consciously crafting a ‘Green myth’ to extend their

Climate change constitutes a planetary emergency. Global
average temperatures have risen by 1.2°C from their pre-
industrial averages, and the ongoing scale of greenhouse gas
emissions mean that urgent and significant changes are
needed to limit warming to the Paris Agreement range of
1.5°C-2.0°C (IPCC, 2022). In line with this urgency, in-
creased attention has been placed on the determinants of
governments’ climate change commitment, with studies
typically relying on benchmarking indicators, manifestos,
or surveys to gain traction over the issue. The recently
released Organisation for Economic Cooperation and De-
velopment (OECD) database on members’ climate-related

spending provides a direct and internationally comparable
measure of government commitment. We draw on this
source to probe specifically the effect of party politics on
governments’ climate change engagement.

Scholarship on climate change performance has drawn
attention to a range of factors that shape government
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legitimacy and embed environmentally protective norms
and institutions across the community (Lenschow and
Sprungk, 2010). Through this paper, we probe the rela-
tionship between Green electoral performance and national
climate commitments, seeking to explore both indirect and
direct mechanisms for translating electoral success into
influence over spending outcomes. We find that EU
membership functions as a contextual catalyst for trans-
lating Green success into enhanced commitments; within
the OECD’s EU member states, inter-party competition
serves to drive-up national climate spending across a po-
litical cycle in response to strong Green electoral perfor-
mance. We find also that Green coalition presence is
associated with increased climate spending across a political
cycle, both across the whole OECD cohort and amongst the
EU member state sub-grouping.

To establish these insights, we develop the paper through
the following structure. In the first section below, we outline
our contribution to scholarship on party politics and climate
change performance. Here, we lay out the hypotheses to be
tested through our empirical work. We then in the second
section provide an overview of choices taken over the
operationalisation of our study, giving details on data
sources and analytic techniques. In the third section, we
present and discuss the results of our analysis, which overall
suggests that while the positive effect from Green coalition
membership on climate spending across a political cycle is
widespread, inter-party competition on climate change
spending remains conditional on EU membership. To
conclude, we recap our main line of analysis, and reflect on
the implications of, and questions that follow from, our
findings.

Party politics and variation in climate
change engagement

In the paragraphs below, we explore scholarship that helps
us to understand the drivers of variation in climate change
commitment. Existing studies point toward party politics as
potentially playing an important role in shaping perfor-
mance, and we specifically derive expectations that Green
party electoral success will lead to increased prioritisation of
climate change. Additionally, existing scholarship suggests
that a systematic difference is likely to be displayed amongst
EU member states, given evidence of overarching climate
leadership from the bloc’s regional structures. Beyond these
independent variables of primary interest, we also identify
supplementary factors that we subsequently control for in
our models.

Rihoux and Riidig (2006) provide a useful starting point
for a review of scholarship on the relationship between
Green party electoral performance and government policies
and outcomes. Motivated by a concern that the Green

party’s strengthened performance through the 1990s and
2000s (which had seen Greens emerge as national coalition
partners in a number of countries) had largely flown below
the radar of public consciousness and academic scholarship,
Rihoux and Riidig’s intervention specifically sought to
outline specific research strands in this area. In their nu-
anced review, Rihoux and Riidig present a cautious eval-
uation of the potential impact of Greens. While individual
cases of Green success were reported, there was an over-
arching suggestion that Green impact was constrained by
lower levels of governing experience, and a need to cut
against the grain of established bureaucratic orthodoxy to
achieve core policy aims (12-20). Rihoux and Riidig’s
contribution usefully lays out direct and indirect mecha-
nisms through which Green party success may be linked to
improved environmental policy performance. Direct im-
pacts are generated by Greens using their presence in
decision-making venues to shape outcomes, while indirect
impacts function through third party actors adjusting their
positions and behaviour in response to Green success.

Further studies have probed the various pathways
through which Greens exercise governing influence. A
range of contributions offer case study explorations of direct
Green influence, providing valuable detail from across
Europe (Muller-Rommel and Poguntke, 2002; Rootes,
2002; Riidig, 2002; Spoon, 2009) and beyond (Bale and
Dann, 2002). Quantitatively-oriented studies of the topic
have probed the existence of systematic direct influence.
Neumayer (2003) offers a partial insight into the positive
role of Green representation on environmental outcomes.
Focusing on OECD states from 1980 to 1999, Neumayer
finds that the combined parliamentary strength of Green and
left-libertarian parties impacts on air quality indicators.
Whereas Neumayer does not specifically isolate a Green
party effect, Debus and Tosun (2021) offer insights into this
by specifically highlighting the capacity of Green parlia-
mentarians to advance what they term the ‘Green agenda.’
Through a comparative analysis of national parliamentary
debates across five European countries in the mid-2000s,
Debus and Tosun (933) conclude overall ‘that it is the
presence of Green parties in parliaments that determines to
what degree the... green agenda is placed on the legislative
agenda.’” From these insights, we derive the first hypothesis
to be tested through our study:

H;: A stronger Green parliamentary presence will be
associated with higher government commitment to cli-
mate change.

An additional direct pathway of Green influence on
environmental policy may come from contributing to co-
alition government. It seems intuitively likely that, when in
a position to join a governing coalition, Green party rep-
resentatives will use their bargaining position to lock-in
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strengthened commitments to climate change, and that
threats of exit can be used to maintain coalition government
attention on the issue. Empirical work on the link between
Green coalition presence and environmental performance
issue is, however, limited, and brings mixed results. Roth
and Schwander (2020) explored the impact of Green
presence in governing coalitions on welfare-related out-
comes. Analysing OECD country experience from the
1970s to 2015, Roth and Schwander find a positive asso-
ciation between Green presence and the strength of ‘social
investment’ policies,' but no systematic impact on overall
social spending levels. R6th and Schwander do not include
indicators of environmental policy performance in their
analysis. Knill et al. (2010), focusing across OECD states
from 1970 to 2000, find no evidence of an effect from the
presence of a Green coalition partner on environmental
policy outcomes. However, looking at sub-national gov-
ernment performance in Sweden, Folke (2014) presents
evidence of a systematic and positive impact from Green
representation in government on overall environmental
performance. While the picture is mixed from this schol-
arship, on balance we derive a second hypothesis to be
tested:

H,: The presence of a Green coalition partner will be
associated with higher government commitment to cli-
mate change.

Beyond studies of direct pathways of influence from
Greens on policy performance, along a second axis
scholarship explores indirect pathways. Spoon et al.
(2014) demonstrate that inter-party competition plays an
important role in boosting environmental issues up
mainstream parties’ agendas. Using a comparative
analysis of manifesto content, Spoon et al. show that
Green electoral success is followed by the presentation of
a ‘greener’ manifesto by mainstream parties at a subse-
quent election. The underlying intuition here is that
mainstream parties are seeking to tap into the newly-
demonstrated cohort of environmentally-motivated
voters. Kayser et al. (2022) present evidence of inter-
party competition, while also emphasising complex
strategic calculation from the governing party that takes
account of a range of factors in addition to Green pop-
ularity. In their studies of the UK, Ireland, and Norway
respectively, Carter and Farstad (2017), Carter and Little
(2020), and Farstad and Aasen (2022) further document
examples of mainstream adjustments in response to
Green electoral successes. From these insights, we derive
the third hypothesis to be tested through our study:

H;: A higher Green party vote share will be associated
with higher government commitment to climate
change.

H -H; represent the core areas of interest from our paper,
through which we seek to elaborate our understanding of the
indirect and direct relationships between Green party per-
formance and environmental policy outcomes.

In addition to probing H;-H;, we seek to add nuance to
our model by incorporating a focus on the EU as an
additional focus of analysis. The European Union has
long been identified as being itself a climate change
leader, and supporting climate ambition amongst its
members. Since the passage of the Single European Act in
1987, the environment has been an EU policy compe-
tency. Through an initial focus on the Kyoto Protocol, the
EU was described as playing protagonist to the US role of
climate change villain, seeking to support and cajole
members’ emissions reductions in sharp contrast to the
US failure to ratify the agreement. Assessing EU per-
formance through the 2000s, Scott and Rajamani (2012)
note the ‘ambition’ displayed by the EU specifically in
including the aviation industry within its emissions
trading scheme. In a comparative exploration of the
drivers of national climate ambition, Tobin (2017)
highlights the positive influence of EU membership on
climate ambition across a cohort of advanced-
industrialised states. For Liefferink et al. (2009) EU
membership was found to be associated with stronger
environmental performance as measured across 40 issue
areas including air, water, conservation, energy, and
climate change, while Janicke (2005) also highlights a
positive relationship between EU membership and en-
vironmental ‘trend setting.” In short, existing scholarship
provides a firm expectation that EU membership will
strengthen climate change commitment. Given these
insights, we probe EU membership as a second-level
point of interest in our empirical work. In our general
models we test for an influence from EU membership, and
we also run analyses specifically on the sub-grouping of
EU member states within the OECD to test for systematic
variation in climate change performance.

Turning now to the broader control variables we in-
corporate into our models. Explorations of the ‘environ-
mental Kuznets curve’ represent perhaps the most
prominent line of study of the determinants of governments’
green performance. Stern et al.’s (1996) work constitutes a
key intervention in this field, formalising the expectation of
an inverted u-shaped relationship between income and
environmental degradation. Under this environmental
Kuznets curve model, economic growth is predicted to
initially exacerbates degradation before, as more affluent
citizens begin to prioritise non-material outcomes, pla-
teauing and then entering a down phase during which
subsequent growth supports improved outcomes. Cole
et al.’s (1997) empirical study of OECD countries in the
early-to-mid-1990s, generated nuanced findings that pre-
sented evidence overall for the existence of a Kuznets-type
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relationship for local airborne pollutants that generate direct
local-level harms, but not for CO, with its less direct and
more global-level harms. Empirical work on the environ-
mental Kuznets curve has often generated corroborative
findings (Dasgupta et al., 2002; Sarkodie and Strezov, 2019;
Ansari, 2022), although climate leadership from lower-
income states has been taken as evidence of a need for
some recalibrations and some concerns expressed over the
robustness of generalisations from observations across a
narrow range of states and limited timeframes (Stern, 2004).
On balance, though, this strand of scholarship provides a
plausible expectation that, amongst high-income OECD
member states in particular, economic expansion be asso-
ciated with stronger government commitment to climate
change. As such, we control for this factor in our
empirical work.

It is in addition plausible that a government’s climate
change-related spending is likely to be positively asso-
ciated with the country’s vulnerability to the impact of
climate change. Over the past decade, there has been a
growing policy focus on identifying and addressing
‘vulnerability gaps’; situations in which infrastructure
and institutional capacity falls short of increasingly likely
extreme weather occurrences (Mastrandrea et al., 2010).
The United Nations Environment Programme provides
annual ‘national adaptation gap’ updates that aim to both
catalyse governments’ domestic action and the provision
by advanced-industrialised states of ‘loss and damage’
funds to support adaptation across climate-vulnerable
states of the global South (UNEP, 2022), with a paral-
lel initiative from the OECD Task Force on Climate
Change Adaptation.” While we know that decision-
makers tend to under-prepare for future crises (Pelling,
2012), it nonetheless remains plausible that a higher
adaptation gap will be associated with a stronger drive to
catch-up, as reflected by higher levels of current
expenditure.

The final institutional features we seek to control for
are the political orientation of the national government,
and decentralisation. In relation to the former, debate is
ongoing as to whether we should view climate change as
a ‘valence’ issue over which parties compete to dem-
onstrate commitment and competence, or a ‘partisan’
issue where political orientation determines the level of
engagement (e.g. Carter and Clements, 2015). Never-
theless, given the findings from Schulze (2014), Tobin
(2017), and Farstad (2018) of positive relationships
between the presence of a left-wing government and
climate commitment or performance, we opt to control
for this factor. We incorporate decentralisation as a final
control variable given the expectation that a higher level
of policy and spending autonomy at the subnational level
will be associated with reduced central government
outlays.

Data and methodology

To operationalise climate change commitment, we draw on
the newly-released OECD ‘Government Climate Finance’
database.” The database provides information on annual
climate change-relevant spending and investment com-
mitments, covering 29 OECD states across 2001-19.% The
definition used by the OECD (2022: 30) captures all
government expenditure and investment directed towards
activities that contribute to climate change adaptation and
mitigation, and includes components such as afforestation
and improved forestry management, manufacture of low-
carbon technologies, solar, wind, ocean, and hydro elec-
tricity generation, infrastructure for low-carbon manage-
ment, and building renovation and insulation improvement.
The OECD database disaggregates between sub-national
and national climate relevant spending; given our study of
national-level party political determinants of climate
spending outcomes, we incorporate the national climate
relevant spending data into our analysis.” The database also
disaggregates between expenditure and investment. Intui-
tively, it is plausible that these different types of outlay may
respond differently to party political factors; given the need
for significant planning and consultation lead times, it may,
for example, be the case that investment flows change more
slowly or less intensively. In our empirical work, we run
separate analyses of climate relevant spending and in-
vestment. We prioritise our exploration of climate spending
when presenting and discussing our findings, in relation to
which evidence of significant party-political influence is
found. We discuss findings on climate investment in
Annex L.

Within our models, to account for uncertainties over the
role of time, we adopt two analytic strategies. First, to test
for the existence of a somewhat dispersed impact from
Green electoral performance on climate spending, we ag-
gregate the outcome variable across individual ‘election
cycles.” An election cycle begins in a year that contains a
national-level election, and concludes in the year preceding
the next national-level election. We exclude financial data
from the election year itself, given the likelihood that
budgets have been set the previous year under the previous
administration. Under this election cycle approach, we
calculate the mean value of climate outlays across all other
years of the given cycle. So, for example, in a country where
there were national elections in 2001 and 2005, a first
election cycle would run 2001-04 and the climate spending
outcome variable would be constituted by the mean figure
for 2002—04. Under this first approach, we generate a time
series cross-sectional (TSCS) database, where across each
political cycle the outcome variable is fixed. The second
analytic approach we adopt, to test for a more immediate
link between electoral performance and climate outlays, is
to focus on spending in the year following an election.



Clegg and Galindo-Gutierrez

Again, the intuition here is that the budget for the election
year itself will largely have been set in the previous cycle,
and that it is in the subsequent year that responses to Green
performance are likely to be seen. With this second ap-
proach, we generate a cross-sectional database that includes
years in which an election occurred and associated outlays
from the following year.

To explore the existence of an indirect pathway of in-
fluence from Green electoral success, we rely on Armingeon
et al.’s (2022) Comparative Political Dataset (CPDS) ob-
servations of overall vote share gained by Greens in a given
election. The intuition here is that the larger the pool of
environmentally-motivated voters, as revealed by the Green
electoral share, the greater the incentive for a governing
party to strengthen its green credentials and try and attract
the future support of this cohort. Given the debates over the
potential role of partisan orientation in shaping climate-
related inter-party competition,® we also incorporate CPDS
information on government partisanship into our models.
We specifically use the CPDS Schmidt Index score, under
which a value of 5 is assigned to a cabinet with right-wing
hegemony, 4 to a cabinet with right-wing dominance, 3 for a
balance of power between left and right, 2 for left-wing
dominance, and 1 for left-wing hegemony.

To probe direct mechanisms of Green representatives’
influence, we initially examine the existence of a systematic
difference between cases where there is Green legislative
representation and cases where there is no such represen-
tation. To do so, we create a dummy variable ‘Green seats
(any).” This dummy is coded 1 where there is at least one
Green representative within a national legislature, and
0 otherwise. To probe the influence on spending from the
scale of Green representation, we use data on the proportion
of national legislative seats held by Greens (‘Green seats
(share)).” Here, no Green representation would generate a
numeric value of 0, a legislature in which 5% of seats were
held by Greens would generate a value of 5, and so on. Both
of these measures were derived from CPDS, where we
specifically aggregated together electoral performance data
for all listed members of the Green party family in a given
country. We toggle between these two measures of direct
legislative influence when running our models and, where a
change in this measure impacts on model results, we take
this to limit the robustness of these findings.

In addition to direct influence that can be operationalised
through presence in a national legislature, we are also in-
terested in direct influence from Green presence in a na-
tional coalition. To operationalise this variable, we drew on
Ro6th and Schwander’s (2020) database on Greens in na-
tional coalitions across OECD states. Specifically, where
Roth and Schwander identify formal Green presence within
a governing coalition we code a ‘Green coalition’ variable
as 1, and 0 in other cases. Given that R6th and Schwander’s
database ends in 2015,” we have analysed scholarship and

reporting on national elections and Green party performance
to populate the most recent observations.

Turning to the wider control variables, to operationalise EU
membership we incorporate relevant data directly from the
CPDS.* To control for the expected influence of economic
growth on climate relevant outlays, we incorporate data from
CPDS on real GDP growth. Our operationalisation here is
sensitive to the outcome variable calibration. When exploring
the aggregated measure of mean outlays across the election
cycle, we aggregate overall growth across that cycle. When
exploring the drivers of variation in the post-election year in
isolation, we use the GDP growth rate data from the election
year given the lag between budget planning and outlay release.
To control for climate vulnerability, we incorporate the Uni-
versity of Notre Dame’s Global Adaptation Index score.” The
benefit from this index is the incorporation of measures of
vulnerability to climate change-related events and of existing
capacity to respond to these events. A higher score represents a
higher vulnerability gap, which may be associated with up-
ward pressure on climate-relevant spending. To control for the
degree of decentralisation within a given country we use Shair-
Rosenfield et al.’s (2021) Regional Autonomy Index, given its
incorporation of measures pertaining to policy and fiscal au-
tonomy.'® With the Index a higher score represents a higher
degree of decentralisation.

Overall, our dataset covers 27 OECD states across 2001-19.
Tests focusing on the political cycle as the unit of analysis were
run on a TSCS dataset. To ensure consistency across the TSCS
dataset, we removed observations that were part of an election
cycle that carried over from a pre-2001 election.'’ In the case of
Belgium, for example, the 2001 and 2002 observations were
dropped as they represented the final years of a 1999-
2002 cycle. Our analyses of the TSCS database deployed a
panel-corrected standard errors (PCSE) estimator. The PCSE
approach is appropriate for analysing collections in which
temporally and spatially correlated errors and heteroscedasticity
may be present,'? as is the case here. To capture temporal and
spatial fixed effects, we incorporated dummy variables capturing
individual years and countries across the TSCS dataset. This
analytic approach fits with Beck and Katz (2011: 342), and
allows for a higher level of confidence in the robustness of our
findings relative to the deployment of a PCSE estimator without
incorporating measures to control for unobserved temporal and
spatial effects. For tests focusing on the post election year cli-
mate spending outcomes we created a cross-sectional database,
and deployed a Generalised Least Squares estimator. Again, to
capture unobserved temporal and spatial effects and therefore
strengthen confidence in results generated, we incorporated
dummies for individual years and countries.

Results and discussion

As noted above, in our review and discussion of results we
focus on the climate change-relevant expenditure outcome
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variable.'> We have included separate descriptive statistics
overviews for our models focusing on variation in mean
climate outlays over a political cycle climate on the one
hand, and for models focusing on a single post-election year
on the other. Table 1 reports on the 432 time series cross
sectional observations that include data on Green perfor-
mance and control variables across a given political cycle,
and which includes fiscal data that captures the mean ex-
penditure level across a given cycle. Table 2 reports on a
total of 109 cross sectional country-year observations,
which include election year data on the Green performance
and control variables, and fiscal data from the post-
election year.

In headline terms, there is significant similarity in the
climate change-relevant spending outcome variable
across the two collections. Mean annual climate expen-
diture is, overall, around 0.8% of GDP. The minimum and
maximum values for the cycle-wide and single year
observations are the same across both collections,
standing respectively at 0.2% (Japan, 2005-08 and
Germany, 2009) and 2.2% (Hungary, 2010-13 and
Luxembourg, 2018).

Turning to the independent variables of interest, across
the OECD cohort there is significant variation in Green
electoral performance. As explained above, we take vote
share to be a proxy measure of indirect Green influence
mediated through inter-party competition, and we take
the presence of legislative representation and coalition
presence as proxy measures of direct influence. The first
point to note when summarising Green electoral dy-
namics is the extent of Greens’ absence from national
elections. In 50 of the 109 election events recorded across
the datasets, Greens gained a vote share and seat share of
zero. In contrast to this baseline level, we see the
strongest performance in Iceland’s 2009 election, where

Table I. Descriptive statistics (political cycle).

Greens gained a 22% share of the vote and 22% of the
share of seats in parliament. In a little over half of the
observations there was some Green legislative repre-
sentation. There was a Green presence within a governing
coalition in around 9% of observations across the po-
litical cycle-focused database (38 from 432 cases), and a
similar pattern in the single year-focused database (10%,
or 11 from 109 cases). Beyond these variables of primary
focus, it is interesting to note that government parti-
sanship was on average centrist but with a higher rep-
resentation of right-over left-leaning executive balance,
and that around 80% of the country/year observations
related to EU members.

Table 3 provides an overview of our analysis of the
political cycle-focused database, on which (as explained
above) we deployed a PCSE estimator with dummy vari-
ables to capture temporal and spatial fixed effects. Models
1 and 3 operationalise direct legislative Green influence
through the seat share measure, and Models 2 and 4 use the
measure of any legislative presence.

The results from Model 1 show, across the whole
OECD cohort, significant indirect Green influence
through inter-party competition effects, and significant
direct influence through participation in coalition gov-
ernment. When we deploy the alternative specification of
legislative influence in Model 2 we see that the inter-party
competition effect loses its significance, which questions
the robustness of the initial positive finding on this front.
On the basis of Models 1 and 2, we conclude (in line with
the expectation of H)) that, across the OECD cohort,
Green participation in coalition government is associated
with higher climate relevant expenditure across the
subsequent political cycle. Having a Green coalition
presence boosts climate spending by between 0.07% of
GDP (Model 1) and 0.06% of GDP (Model 2). In contrast,

Variable Obs Mean Std dev Min. Max Frequency
Outcome
Climate spending (cycle) 432 0.837 0.484 0.182 2.205 ~
Indirect Green influence
Green vote share 432 4.398 4.759 0 21.7 ~
Direct Green influence
Green seats (share) 432 3.520 4718 0 222 ~
Green seats (any) 432 0.525 0.500 0 | 0 (205), I (227)
Green coaliation 432 0.088 0.284 0 I 0 (394), | (38)
Controls
Govt’ orientation 432 2.826 1.267 | 5 1 (78), 2 (99), 3 (132), 4 (66), 5 (57)
Decentralisation 432 13.541 10.797 0 35.478 ~
Climate vulnerability 432 32.384 3.586 24.909 40.503 ~
Economic growth (year) 432 7.892 8.990 —19.929 36.183 ~
EU membership 432 0.803 0.398 0 | 0 (85), | (347)
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Table 2. Descriptive statistics (single post-election year).

Variable Obs Mean Std dev Min. Max. Frequency
QOutcome
Climate spending (year) 109 0.819 0.475 0.187 0.231 ~
Indirect Green influence
Green vote % 109 4.963 5.485 0 21.7 ~
Direct Green influence
Green seats % 109 3.986 5.425 0 222 ~
Green seats (any) 109 0.541 0.501 0 I 0 (50), I (59)
Green coaliation 109 0.101 0.303 0 I 0(98), I (1)
Controls
Govt’ orientation 109 2.697 1.266 | 5 1 (24), 2 (23), 3 (37),4 (12), 5 (13)
Decentralisation 109 13.841 10.922 0 35.478 ~
Climate vulnerability 109 32.459 3.544 24.909 39.794 ~
Economic growth (year) 109 2.070 2.993 —7.664 12.264 ~
EU membership 109 0.807 0.396 0 | 0 (21), | (88)
Table 3. Explaining variation in OECD climate spending across political cycles.
Model | Model 2 Model 3 Model 4
Coefficient  Std error Coefficient  Std error  Coefficient  Std error  Coefficient  Std error
Indirect Green influence
Green vote share 0.034 0.01 0%k 0.005 0.005 0.037 0.014%* 0.015 0.008*
Direct Green influence
Green seats (share) —0.029 0011  ~ ~ —0.025 0.015 ~ ~
Green seats (any) ~ ~ 0.070 0.037 ~ ~ 0.019 0.050
Green coliation 0.070 0.028* 0.058 0.029* 0.085 0.032%* 0.084 0.032%*
Controls
Govt’ orientation —0.007 —0.008 —0.005 0.007 —0.004 0.009 —0.003 0.009
Decentralisation —0.000 0.028 0.015 0.029 0.046 0.031 0.053 0.031
Vulnerability 0.003 0.001 —0.003 0.022 —0.016 0.024 0.010 0.024
Economic growth —0.000 0.001 —0.000 0.001 —0.000 0.001 0.000 0.001
EU membership 0.053 0.065 0.057 0.073 ~ ~ ~ ~
n 432 432 347 347
x? 0.664%+* 0.662%+* 0.677%+* 0.677%%*

*p < .05, ¥p < .01, ¥*¥p < .001.

across the OECD cohort the expectations from H; (that
we should see inter-party competition translating a higher
Green vote share into increased climate spending) and H;
(that Green legislative presence should generate in-
creased climate spending) were confounded. Models
1 and 2 are significant (p < 0.001), and explain around
66% of observed variation in the outcome variable (x* =
0.664 and 0.662 respectively).

Through Models 3 and 4, we turn our attention to the
sub-grouping of EU member states. Existing scholarship
provided strong expectations of systematic difference in EU
member states’ climate change performance, and results
from Models 3 and 4 confirm this expected pattern. Across

both models, we see again that Green participation in co-
alition government is associated with higher levels of cli-
mate expenditure. Across EU members the Green coalition
effect is slightly higher, raising climate spending by around
0.08% of GDP. We also see that, amongst EU member
states, larger Green vote shares are associated with higher
climate spending. As such, we see that amongst EU member
states inter-party competition seems to function as a
pathway that drives-up climate spending. A rise of one point
in Green vote share translates into an increase in climate
spending of between .04% of GDP (Model 3) and 0.02% of
GDP (Model 4). Overall, then, through this analysis of the
EU sub-grouping, we see that H; and H, are confirmed, and
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H; continues to be confounded. Models 3 and 4 are sig-
nificant (p < 0.001), and explain around 68% of observed
variation in climate spending (in both cases, x* = 0.677).
When comparing the full OECD cohort and the EU sub-
group, we see that EU membership exerts a conditional
effect on the impact of Green electoral performance on
climate spending. Contextual factors associated with EU
membership seem to facilitate inter-party competition on
climate change.

When we turn to the post election year measure of
climate spending, we find no systematic difference from the
EU sub-grouping. While in both cases a coalition presence
effect remains, the inter-party competition effect is no
longer observed. Table 4 shows the results from these
analyses of climate-relevant expenditure in post election
years. Models 5 and 6 include the full cohort of OECD
members, and toggle between the ‘Green seats share’ and
‘any Green seats’ measures of legislative presence re-
spectively. Models 7 and 8 include only EU members in
order to probe systematic variation from this sub-grouping,
again toggling between alternative legislative presence
specification.

From across these analyses, intriguingly we see evi-
dence of Green coalition presence having a significant
negative impact on climate expenditure in the post-
election year. A possible explanation for this dynamic
is that Greens’ coalition partners want to signal in the
short term that they remain firmly in control of the
governing agenda, and so ensure that any additional
climate spending becomes back-loaded toward the sub-
sequent years of an administration. It also may be the case
that Greens in coalition experience an initial transition

phase of ‘learning the ropes,’ before subsequently being
able to more successfully release financing for climate
change-related spending. It is perhaps less surprising to
see no evidence of the inter-party competition effect
carrying over from spending across a political cycle in the
EU to spending in a post election year in the EU; it may,
for example, be the case that governments wish to
strengthen their ‘green’ credentials only as an election
becomes closer. We discount the finding from Model 6 of
the legislative presence effect given its dependence on the
use of the ‘any Green seats’ specification. The finding in
Models 7 and 8 of a significant and positive effect from
decentralisation on post election year climate spending is
puzzling and difficult to interpret, given that a higher
level of decentralisation should intuitively be associated
with lower national-level spending.

Overall, then, our findings provide significant support for
H,, which led us to expect that the presence of a Green
coalition partner would be associated with stronger climate
change commitment). Results also suggest that EU mem-
bership functions to ‘switch on’ the inter-party competition
pathway for raising climate spending. As such, through our
study we provide conditional support for H;, which led us to
expect that inter-party competition would work to translate a
higher Green vote share into stronger climate change
commitment. The evidence also shows a sensitivity to
outcome variable operationalisation, with the above out-
comes holding true for climate change spending across
political cycles, but not when we deployed the post election
year spending measure. It takes time, it would seem, for
Green coalition partners to translate their spending pref-
erences into reality, and for EU governing parties to start

Table 4. Explaining variation in climate spending across post election years.

Model 5 Model 6 Model 7 Model 8
Coefficient ~ Std error  Coefficient  Std error  Coefficient  Std error  Coefficient  Std error
Indirect Green influence
Green vote share 0.012 0.017 0.005 0.010 0.005 0.022 0.005 0013
Direct Green influence
Green seats (share) 0.008 0.018 ~ ~ 0.017 0.023 ~ ~
Green seats (any) ~ ~ 0.188 0.083* ~ ~ 0.167 0.093
Green coliation 0.188 0.087* 0.182 0.084* 0.333 0.113%* 0.320 0.112%*
Controls
Govt’ orientation —0.021 0.019 —0.021 0.019 0016 0.026 0.007 0.026
Decentralisation -0.019 0.018 —0.020 0017 0.048 0.015%* 0.056 0.0 5%
Vulnerability —0.041 0.054 -0.013 0.017 —0.045 0.059 —0.022 0.057
Economic growth 0.006 0.010 0.002 0.0009 0017 0.012 0.012 0.012
EU membership 0.153 0.452 0.176 0.375 ~ ~ ~ ~
n 109 109 88 88
x2 solok Sfolok ook solok

*p < .05, ¥p < .01, ¥*p < .001.
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competing for Green voters by ramping-up their Green
credentials.'*

Conclusion

Existing scholarship highlights the importance of a range of
factors in shaping governments’ climate change commit-
ment, including party political performance and EU
membership. Through this study of OECD climate
spending, we engaged with and extended this body of work.
We specifically structured our analysis to probe the par-
ticular pathways through which Green electoral success
impacts on national climate commitment. We hypothesised
the existence of direct pathways of influence, through which
Green legislative presence or Green presence within a
coalition may lead to increased climate commitment. We
also hypothesised an indirect pathway of Green electoral
success being mediated into stronger commitment via inter-
party competition, through which governing parties respond
to higher Green vote shares by improving their environ-
mental credentials with a view to gaining the support of
environmentally-motivated voters.

Our findings highlighted the important role played by EU
membership in catalysing indirect influence from Green
electoral performance on climate spending via inter-party
competition. Across the EU sub-grouping, stronger Green
vote share was found to be associated with higher climate
spending across a political cycle, suggesting that governing
parties are responding to stronger Green electoral perfor-
mance by seeking to boost their own ‘green’ credentials to
attract environmentally-motivated voters. We also found
that, across a political cycle, Green presence as a coalition
partner was associated with higher climate change spend-
ing, with this dynamic holding true both across the whole
cohort of OECD members and within the EU sub-grouping.

The headline finding of a positive association between
Green electoral performance and climate commitment is of
intrinsic value, highlighting important links between
democratic processes and sustainable transformation. The
conditional role played by EU membership in catalysing
the indirect Green electoral impact on climate commit-
ments is also noteworthy. Our findings raise but do not
resolve important questions: to what extent do EU insti-
tutional processes and norms condition other political
parties to be more responsive to Green electoral success,
and to what extent do European Green parties work to

establish cross-party support for their agenda within and
across EU member states? The supplementary finding that,
in the year following an election, spending and investment
on climate change by coalitions with a Green presence
actually fell is intriguing, particularly given the emergence
of a positive coalition effect on climate spending across
political cycles as a whole. Further study is needed to
probe the existence of ‘back-loading’ climate change
commitment in Green coalitions, or a tendency towards
higher capacity on the part of Greens to secure their
preferences as a coalition administration progresses to its
later years. The fact that our research findings confounded
expectations of a positive legislative presence effect from
Green representation is also noteworthy, and questions the
extent to which formal inclusion in governing chambers
enhances capacity to shape governing agendas.

Overall, using the OECD’s recently released database on
climate change-related spending, we have through this
paper shed new light on the direct and indirect pathways
through which Green electoral success is translated into
strengthened climate change commitment. While our em-
pirical models are robust and establish significant rela-
tionships, the sensitivity of results to variable specification
highlights the challenge of establishing causal relationships
between party political factors and real-world climate
change spending outcomes. Across our analyses, the limited
significance of control variables on observed outcomes
suggests that our understanding of contextual influences on
national climate change performance remain under-
developed. Given the urgency with which governments
need to act to limit future global warming, it is vitally
important that further study enhances our understanding of
the political and socio-economic factors associated with
strengthened climate change commitment.

Annex | - Explaining variation in climate
change investment

Through Annex I, we provide an overview of our parallel
analysis of variation in the investment-related dimension of
climate commitments. Table 5 provides an overview of
climate investment across OECD members. Mean climate
investment is, overall, around 0.2% of GDP per annum.
Looking at the political cycle figures, we see a minimum
level of 0.03 (Australia, 2004-06) and a maximum of 0.8
(Czech Republic, 2002-05). These figures are broadly

Table 5. Descriptive statistics for climate investment outcome variables.

Variable Obs Mean Std dev. Min. Max
Outcome
Climate investment (cycle) 432 0.229 0.166 0.003 0.812
Climate investment (year) 109 0.218 0.158 0.001 0.721
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mirrored by respective post election year figures of 0.001
(Belgium, 2007) and 0.7% (Hungary, 2014).

Table 6 reports the results from our deployment of a
PCSE estimator to explore variation in the political cycle
measure of climate investment, in which we use dummy
variables for individual years and cases to capture unob-
served effects. Models 9 and 10 include all OECD member
states, and toggle respectively between the share of seats
measure and the any representation measure for the Green
legislative presence effect. Here, we see evidence of a
significant inter-party competition effect. As shown by

Models 11 and 12, this inter-party competition dynamic
seems to hold also across the EU member sub-grouping.
Whereas inter-party competition in climate expenditure
across political cycles was active only within the EU, inter-
party competition on climate investment appears to be
evident across the whole OECD membership. No direct
influence from Green success, either in terms of legislative
presence or coalition partnership, are found across Models
9to 12.

Table 7 reports findings from our deployment of a GLS
estimator to explore variation in post election year levels of

Table 6. Explaining variation in climate investment across political cycles.

Model 9 Model 10 Model |1 Model 12
Coefficient  Std error  Coefficient  Std error  Coefficient  Std error  Coefficient  Std error
Indirect Green influence
Green vote share 0.012 0.005%* 0.004 0.002* 0016 0.006* 0.006 0.003*
Direct Green influence
Green seats (share) —0.008 0.005 ~ ~ —0.011 0.008 ~ ~
Green seats (any) ~ ~ 0.023 0.015 ~ ~ 0.015 0.021
Green coliation 0.002 0.014 0.000 0014 0.004 0.015 0.004 0.015
Controls
Govt’ orientation 0.003 0.004 0.003 0.004 0.006 0.004 0.006 0.004
Decentralisation 0.006 0.012 0.010 0.012 0.006 0.005 0.004 0.005
Vulnerability —0.008 0.009 -0.010 0.009 —0.003 0.011 —0.005 0.011
Economic growth 0.001 0.000 0.001 0.001 0.001 0.001 0.001 0.0001
EU membership —0.015 0.022 —-0.014 0.022 ~ ~ ~ ~
n 432 432 347 347
x> 0.514 0.504 0.488 0.486
*p <.05, ¥p < .01, ¥*p < .001.
Table 7. Explaining variation in climate investment across post election years.
Model 13 Model 14 Model |5 Model 16
Coefficient ~ Std error  Coefficient  Std error  Coefficient  Std error  Coefficient  Std error
Indirect Green influence
Green vote share 0.012 0.007 0.004 0.004 0.020 0.012 0.015 0.006*
Direct Green influence
Green seats (share)  —0.007 0.006 ~ ~ —0.010 0.012 ~ ~
Green seats (any) ~ ~ 0.022 0.040 ~ ~ —0.043 0.051
Green coliation —0.080 0.040* —0.084 0.040* —0.100 0.044* —0.100 0.044*
Controls
Govt’ orientation —0.009 0.010 —0.008 0.010 0.002 0013 0.003 0013
Decentralisation —0.005 0.00 | *#¥ —0.005 0.00 | —0.006 0.0027%#* —0.006 0.0027%#*
Vulnerability -0.013 0.004** -0.012 0.004** —-0.013 0.005* —-0.013 0.005%*
Economic growth —0.004 0.004 —0.004 0.004 0.000 0.005 0.000 0.005
EU membership 0.226 0.037%+* 0.208 0.035%  ~ ~ ~ ~
n 110 110 89 89
x2 solok Sfolok ook solok

*p < .05, ¥p < .01, ¥*p < .001.
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climate change investment. From Models 13 to 16 we see
that, both across the OECD cohort and within the EU
member sub-grouping, a Green presence in a coalition
government is significantly and negatively associated
with climate-related investment levels in the post election
year. This counter-intuitive finding mirrors the observed
pattern in relation to climate spending in the post-election
year. It is possible that Greens’ coalition partners want in
the early phase of an administration to demonstrate their
control by resisting Green preferences when setting the
administration’s first budget, or/and that the Greens
themselves lack capacity to influence investment allo-
cations in this early phase. No evidence is found across
Models 13—16 of indirect Green influence via inter-party
competition (as captured by the vote share measure) on
climate investment levels in post election years,'> nor of
direct Green legislative influence (as captured by the
share of seats measure or the measure of any legislative
presence) in post election years. The finding across
Models 13—-16 of a significant and negative influence
from decentralisation on central government post election
year climate investment is in line with expectations, given
the likelihood that higher levels of sub-national re-
sponsibility and decrease the need for parallel central
government capital investment. The finding across
Models 13-16 of a significant and negative association
between climate vulnerability and post election year
climate investment suggests the existence of a disconnect
between measures of countries’ objective need to make
adjustments on the one hand, and actual behaviour on the
other.

In headline terms, when comparing these analyses of
variation in climate change-related investment with the
analyses of climate change-related spending in the main
body of the paper, two messages emerge. First, while EU
membership is associated with increased climate investment
(under the post election year measure), EU membership
seems not to exert a contingent effect on the relationship
between Green electoral performance and climate invest-
ment. We see both a positive relationship between Green
vote share and climate investment across political cycles
holding for the whole OECD cohort, and the EU member
sub-group. We also see a negative relationship between
Green coalition presence and post election year climate
change investment. Whereas the negative coalition impact
on post election year climate change spending was reversed
across political cycles as a whole, this ‘correction’ does not
occur in relation to investment. It seems possible that the
longer lead times required to identify and design capital
investments means that Green coalition partners struggle to
overcome this initial budgetary squeeze on climate change
investment, in contrast to their performance on climate
change expenditure when the initial spending squeeze is
effectively translated into a longer-term spending increase.
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Notes

1. Within their operationalisation of this category, Roth and
Schwander (2020: 667) include interventions that ‘prepare
citizens for a changing economic environment by investing in
their human capital and capabilities... such as public early
childhood education and care, reconciliation policies, child-
and women-oriented family policies, or active labour market
policies.’

2. See ‘Strengthening Resilience for a Changing Climate,’
OECD official website, available at https://www.oecd.org/
climate-change/theme/resilience/. Accessed 6"
December, 2022.

3. See ‘Government Climate Finance Database,” OECD website,
available at https:/stats.oecd.org/Index.aspx?datasetcode=
SGCFD. Accessed 23rd January, 2023.

4. The cases included in the database are Australia, Austria,
Belgium, Czeck Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy,
Japan, Latvia, Lithuania, Luxembourg, Netherlands, Norway,
Poland, Portugal, Slovenia, Spain, Sweden, Switzerland, and
United Kingdom.

5. In terms of database management, we used a simple calcu-
lation to generate the national-level government climate
change spending and investment figures. In the OECD da-
tabase, the ‘General government’ value is the sum of national-
and subnational-level government spending, and so we sub-
tracted the ‘Subnational government’ value from the ‘General
government’ value to create our outcome variables. It is
possible that, at the margins, some variation in the outcome
variables may result from differences between OECD member
states’ application of the relatively complex data collection
protocol.

6. See, for example, Bove et al. (2017) and Farstad (2018).

7. To be precise, Section 3 of Roth and Schwander’s online
appendix in fact contains narrative information covering post-
2015 Green coalition presence in many of the cases where
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there was a Green coalition presence, which reduced the extent
to which manual extension of the database was necessary.
When extending the database, we used R6th and Schwander’s
protocol of coding a positive coalition presence when there
was a Green ministerial presence or formal coalition agree-
ment involving Greens.

8. The UK was a member of the EU until January 2020, and as
such is coded as an EU member state through the 2001—
19 period covered by the dataset.

9. See ‘Country Index,” University of Notre Dame Global Ad-
aptation Index website, available at https://gain.nd.edu/our-
work/country-index/. Accessed 26th January, 2023.

10. See ‘Regional Autonomy Index,” Arjan H. Schakel website,
available at https://www.arjanschakel.nl/index.php/regional-
authority-index. Accessed 26th January, 2023.

11. Given that the cross-sectional version of the database included
only election-year independent variables, ‘carry over’ from a
previous cycle did not occur.

12. For a detailed justification of the PCSE estimator within political
science TSCS analysis, see Beck and Katz (1995) and (2011).

13. We report findings on climate change-relevant investment in
Annex L.

14. The models are also sensitive to the operationalisation of the
Green legislative effect variable, with the toggling between the
‘any Green sets’ and ‘Green seats share’ measures exerting
notable influence on results.

15. The robustness of the finding of a significant inter-party
competition effect in Model 16 is questioned by its contin-
gency on the legislative effect variable specification, as
demonstrated by the disappearance of the inter-party com-
petition effect in Model 15.
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