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ABSTRACT 

Expenditure on environmental protection activities is largely decided by environmental 

policies, implying that environmental protection expenditure reflects a country’s 

environmental policy capacity. This study investigates how the veto players in the political 

system influence countries’ environmental protection policies. Using data collected by the 

European Commission and the World Bank, the study conducts two empirical tests, one is how 

veto players impact countries’ spending on environmental protection activities and the other is 

how veto players impact countries’ capacity to change environmental protection policies, and it  

finds out that political systems with more veto players can promote environmental protection 

policy development more effectively, but the impacts are also influenced by how divergent are 

those political players. Another finding of this study is that environmental protection policies 

affects non-industry sectors (e.g. government agencies and third party waste treatment) more 

than it does to industry sectors (e.g. investment in equipment and plant for pollution control).  
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1. Introduction 

Since the 1970s, among countries around the world, a number of international 

agreements have been promulgated to support economic development in the context of policies 

which safeguard the environment. For European Union (EU), “the Treaty of Rome
1

, 

establishing the European Community, explicitly provides for the development and 

implementation of a community policy on the environment. Moreover, the Maastricht Treaty in 

1992 set the objective of promoting sustainable growth while respecting the environment.” 

(European Commission, 2007). 

More recently, environmental protection policies have been introduced by a broader set 

of countries. According to European Commission (EC)’s description, “the impact of 

environmental protection policies on production and consumption could be expressed by three 

types of indicators: the first type is the development of typical environmental protection 

activities, the second consists of measuring the pressures, and the third is effective expenditure 

on environmental protection arising from economic and other activities. This last one is an 

often-used response indicator, referring to responses by groups and individuals in society, as 

well as government attempts to prevent, compensate, ameliorate or adapt to changes in the state 

of the environment” (European Commission, 2007). This study uses the third type of 

measurement, effective expenditure on environmental protection, to conduct empirical 

                                                      
1
 The Treaty of Rome was the founding treaty of the European Economic Community (EEC), which later became the EU. 

Also known as the Treaty of the European Community (TEC), all the subsequent European treaties have built upon or 

amended the Treaty of Rome and its provisions still form the majority of EU treaty law. The treaty focused overwhelmingly 

on economic co-operation, but it also set out a wider political vision for 'an ever closer union' to 'eliminate the barriers which 

divide Europe http://www.civitas.org.uk/eufacts/FSTREAT/TR1.htm 

http://www.civitas.org.uk/eufacts/OS/OS3.htm
http://www.civitas.org.uk/eufacts/FSTREAT/TR1.htm
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analysis. 

Since 1991, the EU and Organization for Economic Co-operation and Development 

(OECD) began to collect data jointly to record member states’ environmental protection 

activities. Figure 1 shows that though committed to regional agreements, countries still showed 

different level of investments in environmental protection activities. Moreover, the countries 

that tend to be more aggressive in environmental spending are not always those biggest ones. 

For instance, Malta and Netherlands’ spending on environmental protection is much higher 

than EU average level while UK and Germany’s are lower than EU average.  

Figure 1: Public sector environmental protection expenditure, 2009
2
 

 

Note: the y axis scale is percentage of GDP 

Source: EUROSTAT (env_ac_exp1) 

In addition, no clear evidence is found through figure 1 that without commitment to EU 

community, the environmental protection would be put at lower agenda. Switzerland, Norway, 

                                                      
2
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php?title=File:Public_sector_environmental_protection_expe

nditure,_2009_(1)_(%25_of_GDP).png&filetimestamp=20121011143716 

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_ac_exp1&lang=en
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php?title=File:Public_sector_environmental_protection_expenditure,_2009_(1)_(%25_of_GDP).png&filetimestamp=20121011143716
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php?title=File:Public_sector_environmental_protection_expenditure,_2009_(1)_(%25_of_GDP).png&filetimestamp=20121011143716


 

3 
 

Turkey, Iceland and Croatia are non EU member states, but these countries, except for Croatia, 

also appeared to promote environmental protection activities. 

Environmental protection expenditure can be analyzed by studying three principal actors: 

the public sector (government management; legislation, etc.), industry sector (mining and 

quarrying; manufacturing; and electricity, gas and water supply), and specialized producers of 

environmental services (public and private enterprises specialized in environmental services 

such as waste collection).
3
 Figure 2 below shows the trend of Environmental protection 

expenditure (EPE), all three sectors, from year 2002 to 2009. 

Figure 2: Environmental protection expenditure by sector, EU-27, 2002-2009
4
  

 

Source: EUROSTAT (env_ac_exp1) 

From figure 2, we find that EPE in EU countries increased slightly from 2002-2008. In 

2009, environmental protection expenditures fell slightly (presumably due to European debt 

crisis). However, the EPE as percentage of GDP still went up in 2009, hitting 2.25 percentage 

of GDP anyway, indicating stickiness in EPE over time though a collapse in GDP took place. 

                                                      
3
 http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Environmental_protection_expenditure 

4
 http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-SF-12-023/EN/KS-SF-12-023-EN.PDF 

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_ac_exp1&lang=en
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Environmental_protection_expenditure
http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-SF-12-023/EN/KS-SF-12-023-EN.PDF
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It is of an increasing number of countries’ interest to strengthen environmental policy 

cooperation between or among countries because many environmental problems such as acid 

rain and climate change are not limited to country boarders and need broader actions. Though 

regional mechanisms such as Kyoto Protocol and Intergovernmental Panel on Climate Change 

(IPCC) to deal with environmental issues will be even more common in the future, many 

environmental protection policies still stay domestically oriented. Thus how to further the 

conversation regarding to environmental issues at national level is very important. A good 

understanding about what factors are associated with countries’ environmental protection 

policy decisions are essential to 1) further promote environmental policy development within 

states; 2) bring countries together and build bilateral or multilateral cooperation systems. In 

light of these concerns, many researchers have sought to assess the factors that impact 

environmental protection policies. Nevertheless, many of them focused on economic and 

social elements. However, when policies are what we are looking at, political system factors 

should be given more attention. Accordingly, this study assesses EPE drivers in a more 

comprehensive way, analyzing economic, social, and political factors together. 

This paper presents the findings of the research. There are three main sections in this 

study. Section one includes chapter 2 and chapter 3. It reviews the extant literature and the 

theory of veto players (VP). Section two comprises chapter 4 and 5. This section discusses 

the empirical model. Section three includes chapter 6 and chapter 7. Chapter 6 presents the 

empirical results of the analysis, and chapter 7 presents policy implications based on the 

empirical results.  
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2. Literature Review 

2.1 Previous Findings on Environmental Policies 

The majority of literature on countries’ environmental policies covered four categories 

of explanatory factors: policy actors, economic context, social base, and the character of the 

problems. 

The policy actors, governmental or non-governmental, are considered important in 

environmental protection policies. Both actors’ strength and ideology and their structural 

framework conditions
5
 are essential component of the policy process (Antle & Heidebrink, 

1995; Weidner and Jänicke, 2002; Jahn, 1998; Jordan and Adelle). Jahn (1998) conducted 

empirical research on environmental performance and policy regimes, using evidence in 18 

OECD countries. He found that during 1980s, environmental policies are strongly politicized. 

However, a diversified and decentralized, but with highly integrated institution, policy making 

process that includes other interest groups such as industries and environmental groups are 

proved to promote environmental policy development (Weidner and Jänicke, 2002; Jahn, 

1998). Another reason of government’s necessary role in environmental activities that is 

widely believed is because environmental problems are typical market failures and government 

intervention is needed.  

Many social scientists have suggested that there is correlation between wealth and 

environmental protection activities. Weidner and Jänicke (2012) stated that environmental 

policy outcomes are most closely correlated with GDP. Economist Simon Kuznets has put up 

                                                      
5
 Kitschelts (1986) stated that structural framework conditions are relevant policy actors’ opportunity structure and the 

systemic conditions for environmental actions 
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the Kuznets curve theory and which has been developed into environmental Kuznets curve 

(EKC) by many researchers. EKC is “a hypothesized relationship between various indicators 

of environmental degradation and income per capita’. The Kuznets curve implies that 

industrialization first causes increasing social inequality but later, accumulated welfare growth 

would decrease the inequality (Galbraith, 2007). Another way to say this is at the early stage, 

environmental quality degraded and pollution increased, however when wealth level went up 

beyond certain level, environmental improvement would be led to by economic growth (Stern, 

2004). Elliott, Seldon, and Regens (1996) suggests that “the future success or failure of the 

environmental movement may rest substantially with the ability of government policy makers 

to provide adequate levels of economic growth in advanced industrial societies”. Nevertheless, 

some environmental literature also argues that general income level may not be enough to 

uncover the true correlation between income level and environmental policies because 

environmental goods are also decided by supply and demand (Antle and Heidebrink, 1995). 

Magnani (1999) states that if the “income elasticity of demand for environmental amenities is 

large, the demand for pollution abatement policies is likely to rise with GDP per capita”. The 

wealth level is also used when doing comparative research on environmental policies. Wealthy 

countries have more capacity to invest in environmental activities while poor countries care 

more about material well-being. Consequently, increased pollution at the early development 

stage was seen as acceptable. But once a country has attained a sufficiently high living standard, 

people’s increasing attention to environmental problems will lead to environmental legislations 

and new institutions (Arrow and Bolin, et al. 1995). Except for general welfare level, countries’ 
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industrial structures are also believed to have impacts on environmental policies. Jahn (1998) 

found that the bigger a country’s industrial sector, the less pro-growth the country would be.  

Awareness about environmental protection is another key factor that promotes 

environmental policies. Liere and Dunlap (1980) summarized the literature about social 

ideological bases of environmental concern and after examination of prior research, they found 

five general hypotheses had been lifted: 1) younger people care more about environmental 

quality than elders; 2) education promotes people’s environmental concern; 3) urban residents 

are more concerned about environmental problems than rural ones do; 4) democrats and 

liberals are more environmentally concerned than their conservative counterparts; 5) males 

show more environmental concern than women do. Nevertheless, among the five hypotheses, 

according to many comprehensive researches conducted before, only age, education, and 

political ideology consistently showed significant influence on people’s view on environmental 

issues.  

The type of environmental problems matters when making and implementing 

environmental policies. In reality, many environmental policies are triggered by 

environmental accidents. For instance, about half of successful environmental protection 

policies are directly influenced by public pressure caused by environmental pollution problems 

(Weidner and Jänicke, 2002). The highly damaging environmental problems are easy to draw 

attention from media and the public, thus significantly influencing environmental protection 

policies. Weidner and Jänicke (2002) confirmed that public awareness is a must for policies 

and they saw the type of problem to be solved is important to environmental policy capacity 
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because environmental policies are long-term resource management in most cases. Therefore 

problems requiring much market or social routine restriction are more difficult to be handled 

by policies. 

2.2 Veto Players 

George Tsebelis, a professor at the University of Michigan, is the developer of 

veto-players theory and he has conducted expansive research on how veto players influence 

policies and their outcomes. This paper builds on his veto player work. 

According to Tsebelis (2002; 2011), “veto players are individual or collective decision 

makers whose agreement is required for the change of the status quo” and his theory raises the 

concept of “winset”, “the set of points that the collective veto players prefer over the status 

quo”. He stated that there are two dimensions of veto players: 1) the number of veto players; 2) 

ideological distance among veto players. Increasing veto players number or increasing their 

ideological distance can both shrink the “winset”. 

Tsebelis is not alone in research on veto players. Gehlbach and Malesky (2007) argued 

that the set of veto players determines not only the set of policies that can defeat the status 

quo, but also what policy within that set is chosen. Therefore more veto players in the 

political system may change the preferred policy direction or change the power of the agenda 

setter. Cox and Mccubbins (2001) argued that “more veto players are desirable when there is 

need to establish new policies, but make policy change more difficult”. 

2.3 Empirical studies on veto players 

Empirical researches suggest that veto players affect policies, especially macroeconomic 
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policies. Kastner and Rector (2003) examined capital controls policy using data from 

1951-1998 in 19 OECD countries, finding that states with a higher number of veto players in 

government enact fewer capital control policy changes. Tsebelis (2011) conducted two 

empirical studies and examined the effects of veto players on legislation and on budget policies 

as well. He found that “the number of veto players is positively correlated with the number of 

overall pieces of legislation in a country”. The study on budget changes suggests that “the more 

veto players and the more distant they are, the more difficult is the departure from the status 

quo”.
 
Gehlbach and Malesky (2007) found that economic reform in Eastern Europe and the 

Former Soviet Union are more likely when veto players are added, conditioned on “if there is 

a consensus among veto players about the desired direction of change”. 

To my knowledge, there has not been an empirical study that conducts research on 

environmental protection policies using veto players theory. In light of this dearth of direct 

connection between political system and environmental protection policies, the paper aims to 

investigate the extent to which environmental protection policies are influenced by national 

institutions and government systems. Many regional co-operational mechanisms (e.g. IPCC 

and Kyoto) have been built or initiated to promote more environmental friendly policies in 

countries, but how effective that will be stays skeptical if environmental protection policies are 

actually led by domestic political systems. The paper explores further possibilities of 

environmental protection policy developments through a rigorous econometric analysis of the 

effect of veto players in the political systems on environmental protection policies. 
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3. Conceptual framework  

This study’s goal is to investigate how veto players impact environmental protection 

policies. The hypothesis is that the structure of veto players in political systems has 

impacts on environmental protection policy development. As stated before, veto players 

have two dimensions: number, and ideological distance. Increasing number of veto players or 

the ideological distance between them both shrink veto players “winset”, thereby having 

more actors in policy making process is believed to discourage environmental protection 

policy development. However, Weidner and Jänicke (2002) and Jahn (1998) both support that 

environmental policies can be promoted by effective policy integration, which requires 

cooperative policy style. Countries with diversified veto players are more likely to have 

cooperative policy style because they tend to be better at both intrapolicy (the same policy 

field) and interpolicy (conflicting policy fields) cooperation. Implementation of 

environmental policies will be more successful if the goal is reached in a broad consensus. 

The two theories suggest different directions of influence generated by diversified veto 

players. Therefore the empirical analysis is targeted at finding out the true relationship 

between veto players and environmental protection policies. 

Figure 3 is a graphic representation of the various domains of interest in my 

analysis----political structure, pollution level, policy implementation capacity, and social 

attitudes. 

Increasing pollution level is believed to change social attitude to environmental 

policies and thus increase policy implementation capacity. And social attitude changes can 
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bring changes to veto players’ structure because they can shift those players’ ideological 

position. Moreover, political structure is connected to policy implementation capacity 

because different political structures have different capacities in creating policy innovations, 

and coming up with policy solutions as well.  

Figure 3: Concept map of domains of interest 
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4. Data  

The dataset used in this study covers 32 countries, most of them are from the European 

Union (EU) and some others are OECD countries, for the period 1991-2009. The dataset is an 

unbalanced panel data since not all countries have data across all years. (See table 1)  

Table 1: Countries included in the dataset   

EU members 

 

Non-EU 

members 

1. Austria  8. Estonia  15. Italy  22. Portugal  29. Iceland 

2. Belgium  9. Finland  16. Latvia  23. Romania  30. Croatia 

3. Bulgaria  10. France  17. Lithuania  24. Slovakia  31. Norway 

4. Croatia 11. Germany  18. Luxembourg  25. Slovenia  32. Switzerland 

5. Cyprus  12. Greece  19. Malta 26. Spain    

6. Czech Republic  13. Hungary  20. Netherlands 27. Sweden    

7. Denmark  14. Ireland  21. Poland  28. UK    

Though EPE data are available for these countries, some of them are not included in 

empirical analysis (discussed below) because of missing data for other control variables. 

4.1 Measurement of Environmental Protection Policies 

The main variable of interest of this study is the effect of veto players on environmental 

protection policies. There are many ways to measure environmental protection policies. As 

Konisky and Woods (2012) suggest, the majority measurement approaches can be divided into 

four categories: 1) indices of state programmatic indicators 2) government expenditures 3) 

pollution abatement costs and 4) regulatory enforcement actions. This paper uses the second 

and the third as the main measurements of environmental protection policy.  

The data is obtained from EUROSTAT. Since 1991, EUROSTAT and OECD began to 

collect data on environmental protection expenditures among member countries. EPE was 
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devoted mainly to the protection of ambient air and climate, wastewater management and 

waste management (European Commission, 2005). The unit of the variable is million Euros. 

Since there are two models I am using to test the hypothesis in this study, I use different 

formats of the data. I divided the expenditure by GDP when testing the relationship between 

EPE and veto players. And when testing the relationship between veto players and EPE change, 

following the method Tsebelis applied when he conducted empirical analysis on relationship 

between veto players and budget change, I use the difference of EPE in two successive years, 

divided by GDP of the latter year.  

EPE data are collected for three sectors: public sector, specialized sector, and industrial 

sector. However, in this study, I see them as two components as clarified below. 

 Non-industry sector: public sector and specialized producers 

Based on EC definition, “the public sector EPE includes regulation and control, 

surveillance and general administration of central, regional, and local governments, authorities, 

communities and government agencies; specialized producers consist mainly of public or 

private business providing environmental services such as waste or wastewater management. 

The distribution of EPE between the public sector and specialized producers depends on how 

environmental protection is organized in each country. Privatization or semi-privatization of 

traditional government environmental responsibilities has shifted expenditure from the public 

sector to specialized producers. Differences in the degree of privatization can also to some 

extent explain variations in expenditure between the two sectors in the different countries. 

Because of this it is important to analyze the two sectors jointly” (European Commission, 
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2005).  In the EPE data set this paper is using, many countries began recording public sector 

EPE data in 1990, and specialized producers’ expenditure records all appeared later than that. 

 Industry sector 

Industry sector EPE mainly includes traditional environmental protection activities such 

as waste collection, waste treatment and sewage treatment. Unlike expenditure in public sector, 

expenditure in industry sector plays particular important role in combating air pollution 

(European Commission, 2008) The industry sector EPE reflects pollution abatement costs, 

which are heavily influenced by the amount and type of industry in a state (Konisky and Woods, 

2012). Therefore, differences in the industry sector EPE are largely led to by countries’ 

industrial structure. 

 Development trend  

Figure 4 below shows the developing trend of EPE by sector in major European 

countries from 1995 to 2009.  

Figure 4: Environmental Protection Expenditure by sector among main European 

countries 
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Figure 4 (Continue) 

 

Comparing the EPE in 1995 and 2000, we find that there used to have big differences of 

EPE among countries, but the gap was reduced gradually during 2000s. Moreover, countries’ 

spending on EPE showed path dependence trend.  

4.2 Main Veto Player Variables 

The main independent variable of interest is the structure of veto players, which includes 

both number and ideological distance, in the political system. The data is obtained from 

Database of Political Intuitions (DPI), which is compiled by the Development Research Group 

of the World Bank for research in comparative political economy and comparative political 

institutions. The veto players are defined as checks and balances in the DPI dataset and 

distance is defined as polarization. Calculation of Checks and Balances follows a series of 

rules
6
 and polarization represents “the maximum difference between the chief executive’s 

party’s value and the values of the three largest government parties and the largest opposition 

party” (Keefer, 2012).  

                                                      
6
 For detailed rules, please check the code book: 

http://siteresources.worldbank.org/INTRES/Resources/4692321107449512766/dpi2006_vote_share_variable_definitions.p
df  
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Table 2 and table 3 summarize the descriptive characteristics of veto players and table 2 

specifically summarizes the descriptive statistics of number of veto players. Most of the 

observations have around 4 veto players in the political system and the means are near medians, 

indicating that bias generated by skewed data distribution is not a big concern here. Table 3 

gives information on the other dimension of veto players—ideological distance. We can find 

that most observations in this data set hold quite different ideologies per economic policies
7
. 

Table 2: description of veto players-distribution of number of veto players 

Test 1: EPE and VP Test 2: EPE change and VP 

Mean Std.Dev Min Max Median Mean Std.Dev Min Max Median 

Non-Industry sector 

4.35 1.34 2 10 4 4.32 1.29 2 10 4 

Industry sector 

4.14 1.21 2 8 4 4.12 1.18 2 8 4 

 

Table 3: description of veto players-ideological distance of veto players 

Test 1: EPE and VP Test 2: EPE change and VP 

Ideological distance Frequency Ideological distance Frequency 

Non-Industry Sector 

0 84 0 74 

1 65 1 60 

2 198 2 180 

Industry Sector 

0 77 0 70 

1 45 1 40 

2 137 2 121 

There are two shortcomings of using this dataset. First, it is possible that there exist 

different calculation methods between Tsebelis and DPI, which can lead to inaccuracy if we 

use the dataset to test the theory. Second, when concerning party ideology, DPI is using party’s 

ideological position in respect to economic policy while Tsebelis used broad and 

comprehensive survey data collected from political scientists. Therefore DPI data set may not 

                                                      
7
 The DPI database uses party’s economic policy view to represent its political ideology 
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capture party’s perspective on environmental policies. For example, two parties can be 

consistent in environmental protection policies while having different views on economic 

policies. However, this is assumed not to generate bias here.  

4.3 Additional Explanatory Variables 

To construct a more comprehensive view on the whole picture of environmental 

protection policies, I also include other control variables, all sourced from EUROSTAT (see 

table 4). 

Table 4: definitions of other control variables 

Variable Definition 

Year in office The years executive has been in office 

Executive ideology 
Executive Party orientation with respect to economic policy, coded 

based on the description of the party in the sources
8
 

Education 
The proportion of population, aged 15 to 74 years, that are participating 

in education or training 

Age dependence The rate of population 60 and over to population 20 to 59 

Government 

expenditure 
Total general government expenditure, as percentage of GDP 

National income Euro per inhabitant; Gross domestic product at market prices 

Energy intensity 
Kilogram of oil equivalent per 1000 euro: how much oil need be 

consumed to generate 1000 euro of GDP 

SO2 emission The amount of SO2 emitted per million Euro of GDP 

Table 5 below provides information about descriptive statistics of above control 

                                                      
8
 Executive ideology is coded using rules: Right (1): for parties that are defined as conservative, Christian democratic, or 

right-wing. Center (2): for parties that are defined as centrist or when party position can best be described as centrist (e.g. 

party advocates strengthening private enterprise in a social-liberal context). Not described as centrist if competing factions 

“average out” to a centrist position (e.g. a party of “right-wing Muslims and Beijing-oriented Marxists”).Left (3): for parties 

that are defined as communist, socialist, social democratic, or left-wing. No clear information (0): for all those cases 

which do not fit into the above-mentioned category (i.e. party’s platform does not focus on economic issues, or 

there are competing wings), or no information. 

http://siteresources.worldbank.org/INTRES/Resources/469232-1107449512766/DPI2012_Codebook2.pdf 

http://siteresources.worldbank.org/INTRES/Resources/469232-1107449512766/DPI2012_Codebook2.pdf
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variables. The four samples used in this study don’t show dramatic differences among these 

variables.  

Table 5: descriptive statistics of other control variables 

  Test1: EPE and VP Test2: EPE change and VP 

  Non-industry Industry Non-Industry Industry 

n  347 259 314 231 

Executive 

ideology 

None  3
9
 3 2 2 

Left 142 122 131 112 

Center 51 35 47 31 

right 151 99 134 86 

Year in office 

mean 4.150 4.077 4.035 3.987 

std.Dev 3.090 3.013 3.039 2.955 

min 1 1 1 1 

max 16 16 16 16 

Education 

mean 0.751 0.755 0.751 0.755 

std.Dev 0.026 0.023 0.026 0.023 

min 0.669 0.695 0.669 0.695 

max 0.802 0.802 0.802 0.802 

Age 

dependence 

mean 36.418 36.784 36.570 36.896 

std.Dev 4.685 4.194 4.736 4.171 

min 26.4 26.4 26.4 26.4 

max 47.5 46 47.5 46 

Government 

expenditure 

mean 46.280 46.269 46.250 46.213 

std.Dev 6.363 6.265 6.24 5.942 

min 31.2 33.5 31.2 33.5 

max 64.9 64.9 60.2 62.9 

National 

income 

mean 22489.34 21322.78 23385.35 21987.45 

std.Dev 11974.79 11639.44 11966.17 11660.56 

min 1400 1400 1500 1500 

max 65000 62800 65000 62800 

Energy 

intensity 

mean 101.415 101.263 102.137 102.043 

std.Dev 25.138 27.974 25.119 28.048 

min 39 39 39 39 

max 178 178 178 178 

SO2 emission 

mean 2.093 2.225 1.654 1.784 

std.Dev 5.057 5.654 3.691 4.174 

min 0.0566 0.061 0.057 0.061 

max 61.370 61.370 53.137 53.137 

                                                      
9
 the number represents the frequency 
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There are several common characteristics across countries in this study. To begin, many 

countries are aging societies with relatively high proportions of population over 60. Also 

government expenditures are relatively high in these countries. Further, the industrial 

structures are quite different, as judged by the energy intensity and SO2 emission levels. And 

national incomes vary between countries. 

Table 6 presents results of correlation tests between variables. We can find that there 

should be little concern with multicolinearity, though several correlation coefficients are 

interesting. The ideological distance is positively correlated with number of veto players with a 

correlation coefficient of 0.4045, suggesting that political systems with more veto players have 

higher possibility to include parties that hold quite different or even opposite ideology. The 

correlation coefficient of -0.4419 between SO2 emission and national income may suggest a 

relationship between countries’ industrial structure and wealth level. Countries with higher 

SO2 emissions tend to have more manufacturing industries but less service industries. 

However, economy of wealthier countries is more driven by technology improvement and 

service provision. 
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Table 6: Pairwise Correlation 

 
Veto 

Executive 

ideology 

Ideological 

distance 

Yrs in 

office education 

Age 

dependence 

Govt 

Exp 

National 

income 

Energy 

intensity 

SO2 

emission 

Veto 1          

Executive 

ideology 
-0.0095 1         

Ideological 

distance 
0.4045 0.0348 1        

Yrs in office -0.0462 -0.0734 -0.0535 1       

Education -0.0568 0.0054 -0.1560 0.1156 1      

Age 

dependence 
-0.2432 -0.0155 -0.0312 -0.1418 0.3788 1     

Govt Exp 0.0072 0.0807 0.3046 -0.0579 0.1039 0.3921 1    

National 

income 
0.0699 -0.0398 0.2226 0.1778 -0.0633 0.1334 0.1920 1   

Energy 

intensity 
-0.2098 -0.0693 0.0773 0.0391 -0.1329 -0.1438 0.0887 0.1644 1  

SO2 emission 
  

-0.0571 
-0.0870 -0.1869 -0.0336 -0.0615 -0.1392 -0.2455 -0.4419 -0.2358 1 
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5. Methods and Model Specification 

The paper uses panel data and year fixed effects model to conduct further empirical 

analysis. As mentioned before, the paper’s goal is to investigate how veto players in political 

systems impact countries’ environmental protection policies. In order to have a comprehensive 

understanding about the issue, this study conducts two tests: test 1 is aimed at studying the 

relationship between veto players and EPE and test 2 is to find out how veto players influence 

change of EPE. Through test 1, we can see how countries’ veto players structure influences the 

country’s overall spending level on environmental protection activities and test 2 furthers the 

question to how veto players’ structure influences countries’ capacity to change environmental 

policies. 

Countries have different capacities in making and implementing environmental 

protection policies. At the same time, regional or international regimes can also play a vital role 

in promoting country level environmental protection policies as well. For instance, all 

countries in this study signed the Kyoto protocol in 1997 and are Annex I Parties that have 

committed themselves to binding targets for Greenhouse Gas (GHG) emissions, which would 

definitely lead to improvements in environmental protection expenditures in the whole region 

during the same time window. Moreover, some disasters have large scale effects that can 

produce broad policy attitude alternation, leading to environmental protection policy changes. 

The Fukushima nuclear accident has made almost all countries’ policy makers more cautious 

about nuclear power and therefore more expenditure might be directed to nuclear waste 

inspection and treatment. Meanwhile, many countries have cut their nuclear development plan 
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and invested more in renewable energy or switch back to more fossil fuels like coal, which 

would incur more spending on carbon emission reduction. Not limited to the broad area 

environmental incidents mentioned above, many other macroeconomic factors can also have 

impacts on countries’ environmental protection policies. The European Debt Crisis has made 

the whole region suffer difficult economic conditions, which inevitably lowered environmental 

protection policy from the agenda and therefore some countries have shrunk their budget on 

environmental protecting activities. All these macro factors can have impacts on the countries’ 

environmental protection policies. They either alter the attitudes to environmental issues of 

national leaders and the public or limit countries’ financial capability to implement 

environmental protection policies. I control for these factors to avoid omitted variable bias, 

which means I believe these macro factors are correlated with EPE and veto players as well. 

Both policy attitude changes and financial capacity change can produce different structure of 

veto players, either changing the number of veto players or changing their ideological distance. 

Thus it is necessary to conduct a year fixed effects model in order to catch those unobserved 

effects. They are time varying but have impacts on the whole region. 

Except for those international and regional factors stated before, there are many 

country-level fixed factors that can generate different environmental protection outcomes. For 

example, colder countries tend to have more environmental problems because they consume 

more energy; countries with greater green cover rate may be willing to spend more on 

environmental protection. However, I don’t see country fixed variables as a big concern for 

omitted variable bias in the analysis because many country fixed characteristics that have not 
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been included in the model are unlikely to be correlated with countries’ political systems. 

Another reason makes including country-level fixed variables into the analysis inappropriate is 

due to the limitation of the data set. There are three countries (Malta, Switzerland, and Greece) 

have never experienced change in number of veto players during the entire time period this 

study covers. Controlling for country fixed effects will not catch influences of veto players in 

those countries (29 observations in total). Considering the limited sample size of this study, 

inaccurate estimates caused by the loss of degrees of freedom can be a big concern if 

country-level fixed variables are controlled. Therefore, I don’t see strong and necessary 

rationale to use country level fixed variables. The analysis is believed to generate reliable 

results by conducting year fixed model analysis. 

I specify the following models: 

The data set is panel data, therefore I use i to locate country and t to locate time. 

Test 1: Environmental Protection Expenditure on Veto Players.  

Non-industry sector EPE 

=β0+β1Vetoi,t+β2Veto
2

i,t+β3Ideological Distancei,t+β4Executive Ideologyi,t+β5Years in Officei,t 

+β6Educationi,t+β7Age Dependencei,t 

+β8Government Expendi,turei,t+β9National Incomei,t+β10National Income
2

i,t
 

+β11Energy Intensi,tyi,t+β12SO2 Emissioni,t+FE+εi,t                                                   ① 

Industry sector EPE 

=β0+β1Vetoi,t+β2Ideological Distancei,t+β3Executive Ideologyi,t+β4Years in Officei,t 

+β5Educationi,t+β6Age Dependencei,t 

+β7Government Expendi,turei,t+β8National Incomei,t+β9National Income
2

i,t
 

+β10Energy Intensi,tyi,t+β11SO2 Emissioni,t+FE+ εi,t                                                     ② 
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The industry sector model ② does not have squared term of veto because coefficient of 

the squared term did not show any significance when I initially included it into the model. 

Since the main function of the squared term is to give the model more flexibility, lack of 

significance indicates that the data does not show a nonlinear trend. Thus, I believe including a 

squared term into the industry sector model is not necessary. 

Test 2: Environmental Protection Expenditure Change on Veto Players 

It is a concern that countries have historical high expenditure on environmental 

protection may have more room to adjust their EPE later, so in order to take time component 

into consideration in this study, I include EPE one year lag in this model. And the EPE distance 

is calculated as below: 

EPE distance=|(EPEi,t-EPEi,t-1)/GDP| 

Dividing the EPE change in two successive years by GDP is also aimed at tackling with 

the possibility that the same amount of value change represents different levels of 

environmental protection policy changes in different countries. 

Additionally, all the control variables used in this model are differences of two 

successive years. 

Environmental Protection Expenditure Change  

=β0+β1EPElag 

+β2Vetoi,t+(β3Veto
2

i,t)+β4Ideological Distancei,t+β5Executive Ideologyi,t+β6Years in Officei,t 

+β7ΔEducationi,t+β8ΔAge Dependencei,t+ 

+β9ΔGovernment Expendi,turei,t+β10ΔNational Incomei,t+β11ΔNational Income
2

i,t
 

+β12ΔEnergy Intensi,tyi,t+β13ΔSO2 Emissioni,t+εi,t                                                    ③  
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6. Empirical Results 

Table 7 and table 8 present the empirical results of several specifications of the 

regression models I constructed in last chapter. The results suggest that number of veto players 

and their ideological distance do have significant influence on EPE. However, the influence of 

veto players on EPE change has not been found in industry sector. 

6.1 Veto Player Variables 

Non-industry sector 

In test 1, both coefficients for veto and veto
2
 showed consistent significance across all 

models, as results shown in table 7. The coefficient for veto is 0.507 and for veto
2
 is -0.0354 

when the whole set of control variables are added into the model, suggesting that having more 

than seven veto players in the policymaking systems discourages spending on environmental 

protection. However, less than 10 observations in this study have over seven veto players, thus 

we can reasonably see the correlation between number of veto players and EPE as positive. 

Moreover, the coefficients of veto players, both terms, showed consistence across models, 

indicating that the results are robust to different model specifications. In terms of ideological 

distance of veto players, we observed that the full model (Model 4) shows that it is negatively 

correlated with EPE, suggesting that political systems that include conflicting policy views 

decreases countries’ expenditure on environmental protection activities. 

Test 2 results are given in table 8, which compares non-industry sector EPE change and 

industry sector EPE change. In order to take a possible nonlinear relationship into 
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consideration, both sectors are analyzed by two model specifications. One includes squared 

term of veto and the other does not. From the results, we can see that veto does not suggest 

significant impacts on EPE change in industry sector. And for non-industry sector model 2), 

significance is observed from both veto and veto
2
 coefficients. We see the coefficients have 

pattern similar to that they have gained in test 1: adding increasing veto players into the 

political system is associated with positive change in EPE and this kind of positive correlation 

also has peak point. When there are more than five veto players in the system, the association 

turns to negative. Nevertheless again, since only 50 out 347 observations have over five veto 

players, the trend after the turning point is less predictable. Ideological distance does not show 

substantial impacts to EPE change based on regression results. 

Industry sector 

Results of Test 1 show that, unlike non-industry sector, the magnitude of coefficient of 

veto decreases from model 5) to 8), though the significance persists. This at some level proves 

that industry sector is less influenced by political systems than other factors such as economic 

structure. In the full model (model 8), the magnitude of the veto coefficient is 0.026. Therefore, 

when all other variables are controlled, increasing one veto in the political system is correlated 

with an increase in industry sector EPE at the scale of about 0.026 percentage of GDP, with 95 

percentage confidence level. The ideological distance of veto players also shows significant 

influence on EPE but compared with that in non-industry sector, the magnitude of the 

coefficient of ideological distance is much smaller. Both veto players and their ideological 

distance are not observed to be significant in Test 2.  
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Results from both sectors suggest that a diversified policy decision making body makes 

environmental protection policies more stringent, but the integration level of the political 

systems is also essential to environmental protection policy promotion, based on the negative 

coefficients of ideological distance we observed from the results. The results expressed 

consistency with the trend predicted by Weidner and Jänicke (2002).
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Table 7: Test1-Multivariate results on EPE, Time Series Fixed Effects Model 

 Non-Industry Sector  Industry Sector  

 (1) (2) (3) (4) (5) (6) (7) (8) 

veto 0.595*** 0.587*** 0.363*** 0.507*** 0.0578*** 0.0488*** 0.0409*** 0.0260** 

 (0.146) (0.140) (0.113) (0.107) (0.0145) (0.0124) (0.0130) (0.0115) 

Veto
2 -0.0504*** -0.0496*** -0.0238** -0.0354***     

 (0.0126) (0.0122) (0.00969) (0.00927)     

ideological distance -0.00454 -0.00290 -0.186*** -0.206*** -0.0878*** -0.0909*** -0.0917*** -0.0709*** 

 (0.0395) (0.0394) (0.0362) (0.0396) (0.0108) (0.00986) (0.0115) (0.00978) 

Executive ideology         

Not clear
10

 -0.204 -0.213 0.384** 0.563*** -0.219*** -0.244*** -0.365*** -0.333*** 

 (0.147) (0.147) (0.162) (0.168) (0.0339) (0.0179) (0.0450) (0.0599) 

left 0.0878 0.0774 -0.0278 -0.00125 0.0161 -0.0196 -0.0466** -0.0366* 

 (0.125) (0.123) (0.0798) (0.0794) (0.0295) (0.0212) (0.0184) (0.0178) 

center -0.533*** -0.551*** -0.723*** -0.698*** -0.160*** -0.224*** -0.142** -0.122* 

 (0.103) (0.105) (0.0561) (0.0540) (0.0350) (0.0346) (0.0508) (0.0593) 

years in office 0.0135* 0.0129 0.00888 0.00873 -0.00737 -0.00632* 0.000885 0.00131 

 (0.00739) (0.00804) (0.00792) (0.00788) (0.00508) (0.00340) (0.00345) (0.00351) 

education  1.078 9.883*** 9.596***  5.279*** 5.199*** 5.308*** 

  (0.902) (0.817) (0.867)  (0.269) (0.596) (0.725) 

age dependence  -0.00239 -0.0497*** -0.0411***  -0.00771*** -0.00903*** -0.0139*** 

  (0.00473) (0.00639) (0.00647)  (0.00202) (0.00206) (0.00215) 

gov expenditure   0.0475*** 0.0468***   0.0180*** 0.0172*** 

   (0.00497) (0.00501)   (0.00261) (0.00245) 
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National Income   6.74e-05*** 5.82e-05***   -2.08e-05*** -3.15e-06 

   (9.62e-06) (1.20e-05)   (3.79e-06) (3.73e-06) 

National Income
2
   -9.09e-10*** -7.66e-10***   2.78e-10*** -0 

   (1.38e-10) (1.66e-10)   (5.79e-11) (6.61e-11) 

energy intensity    0.00404***    -0.00166*** 

    (0.00108)    (0.000402) 

SO2 

emission/GDP 
   0.00195    0.0159** 

    (0.00401)    (0.00545) 

Constant -0.290 -0.985 -8.238*** -8.977*** 0.376*** -3.264*** -3.700*** -3.616*** 

 (0.394) (0.866) (0.648) (0.599) (0.0729) (0.191) (0.473) (0.649) 

Observations 347 347 347 347 259 259 259 259 

R-squared 0.124 0.126 0.398 0.410 0.125 0.359 0.490 0.589 

Number of Year 20 20 20 20 16 16 16 16 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 8: Test2-Multivariate results on EPE Change, Time Series Fixed Effects Model 

Dependent Variable Non industry sector  Industry sector  

 (1) (2) (1) (2) 

EPE lag 0.000247 0.000194 0.00126*** 0.00126*** 

 (0.000213) (0.000224) (0.000373) (0.000376) 

veto 4.76e-05 0.000876** 3.98e-05 -4.41e-05 

 (6.54e-05) (0.000370) (4.10e-05) (0.000238) 

Veto
2
  -8.12e-05**  8.94e-06 

  (3.43e-05)  (2.53e-05) 

ideological distance 9.15e-05 1.21e-05 -3.32e-05 -2.92e-05 

 (0.000139) (0.000140) (7.17e-05) (7.31e-05) 

years in office 2.73e-05 1.25e-05 -2.54e-05 -2.47e-05 

 (2.58e-05) (2.46e-05) (1.56e-05) (1.62e-05) 

Executive ideology     

Not clear
11

 0.000811* 0.000816* -0.000398 -0.000383 

 (0.000402) (0.000400) (0.000510) (0.000516) 

left 4.18e-05 8.26e-05 -2.00e-05 -2.06e-05 

 (0.000254) (0.000256) (0.000101) (0.000101) 

center -0.000573** -0.000709*** -2.35e-05 -1.38e-05 

 (0.000209) (0.000230) (5.48e-05) (4.22e-05) 

Δeducation 0.0160 0.0143 0.0261 0.0263 

 (0.0326) (0.0307) (0.0214) (0.0216) 

Δage dependence -0.000391 -0.000399* -0.000218* -0.000215* 

 (0.000227) (0.000213) (0.000113) (0.000114) 

ΔGov_expenditure 5.75e-05 6.75e-05 -1.97e-05 -2.11e-05 

 (8.03e-05) (7.78e-05) (2.98e-05) (2.85e-05) 

ΔNational Income 7.75e-08 7.77e-08 -6.27e-09 -5.53e-09 

 (6.20e-08) (6.07e-08) (2.63e-08) (2.65e-08) 

Δenergy intensity 3.08e-05 3.12e-05 1.11e-05 1.12e-05 

 (2.53e-05) (2.50e-05) (8.32e-06) (8.14e-06) 

ΔSO2 emission/GDP -7.72e-05 -8.68e-05 -0.000285* -0.000281* 

 (8.40e-05) (8.86e-05) (0.000143) (0.000146) 

Constant 0.000685* -0.00101 -7.02e-06 0.000167 

 (0.000381) (0.000711) (0.000145) (0.000571) 

Observations 314 314 231 231 

R-squared 0.052 0.066 0.400 0.400 

Number of YEAR 19 19 15 15 
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6.2 Other variables of interest in Test 1 

Other political factors 

Though many theories have predicted that executives with more left ideology are more 

willing to spend more on environmental policies, it seems not to be the case here. In both 

sectors, the coefficients of center and left are negative. Especially for those center positioned, 

their coefficients not only show significance but also have substantial magnitudes. This brings 

doubts to whether environmental protection policies are truly impacted by government 

ideologies. Another factor is the executive’s years in office, which showed no significance at 

all. Therefore it is likely that government officials have low possibility to change their attitudes 

to environmental issues, or change their capability to promulgate environmental policies no 

matter how long they stay in office.  

Social attitudes 

Both education and age dependence are significant in this study. Moreover, in both cases, 

the coefficient for education is positive while that for age dependence is negative, suggesting 

that increasing education level and lower proportion of aged population are associated with 

more aggressive environmental protection policies.  

Economic factors 

Increasing government expenditure showed positive impacts on EPE in both sectors, and 

the magnitude is greater in non-industry sector. One percentage of increase in government 

spending is correlated with 0.0468 percentage increase in non-industry EPE and 0.0172 

percentage increase in industry EPE respectively, holding other variables constant. However, 
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national income level did not show consistent influences in two sectors. Adding industrial 

structure related variables into the model weakened the influence of national income on 

industry sector EPE. But the non-industry sector did not lose the significance in national 

income coefficients, suggesting that there exists a nonlinear relationship between national 

income and non-industry sector EPE. And the curve is also consistent with the environmental 

Kutznets curve theory.  

Industrial structure 

Non-industry sector and industry sectors are impacted by industrial structure factors 

differently. The results in table 7 (non-industry) suggest that energy intensity is positively 

correlated with non-industry EPE while the SO2 emission level did not express much 

significance. In the industry sector, EPE is negatively correlated with energy intensity but 

positively correlated with SO2 emission level. This can perhaps be explained by the fact that 

most industrial environmental protection activities are targeted at pollution abatement and SO2 

is one of the most common pollutants need to be reduced in the producing process. Unlike SO2, 

which is basically generated by industrial producing activities merely, GHG emission comes 

from many other sources such as transportation, residents and commercial energy consumption 

as well. Since industrial structures are quite different among countries in this study, the 

difference of energy intensity in these countries are very likely to be caused by the fact that 

some countries have less energy intensive industries. Therefore, when the industries are less 

energy intensive, industry sector EPE on GHG emission combating will be less. But 

non-industry sector EPE should deal with GHG from all sources, therefore as a whole higher 



 

33 
 

energy intensity level will lead to more spending on non-industry environmental protection. 

6.3 Other variables of interest in Test 2 

Other control variables did not show the same significance as they did in test1. The only 

two factors that kept their coefficients significance in non-industry sector are executive 

ideology and age dependence. Negative correlations between non-industry EPE change and 

centered executive, as well as aged society are shown in the regression results. So it is possible 

that governments with centered executives in office tend not to make changes to environmental 

protection policies and when the proportion of aged population in the society goes up, 

environmental protection policy change is also confronted with greater challenges. 

In terms of industry sector EPE change, the variables still kept their significance are age 

dependence and SO2 emission. With greater amount of SO2 emission, industry sector may less 

likely to change how much they spend on environmental protection. 
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7. Discussion and Policy Implications 

The empirical results of this study suggest that a relatively diversified policy making 

body gives more room to environmental protection policy development especially for 

non-industry sector.  

The non-industry sector suggests a consistent pattern in both tests. Non-industry sector 

is comprised of public sector and specialized producers. These two are more directly 

influenced by policies and do not show as much flexibilities as industry sector does. 

Therefore, for those who want to promote more stringent environmental policies in 

non-industry sectors, the implication should be that they may gain greater chances to achieve 

the goal when the political system is more open. 

The industry sector environmental protection activities may be less influenced by the 

political systems. It is true that countries use policies or regulations to set pollution abatement 

goals for industries, but industrial activities are more and more diversified and many firms 

are voluntarily going one step further of the regulations. The fluctuations of industry sector 

EPE is not associated with veto players in the system in an observable way according to what 

this study has shown. However, the empirical results did show that countries with more veto 

players are spending more on environmental protection activities. These influences are 

strengthened when the veto players have smaller divergence on policies. Therefore, 

environmental protection policies that go beyond current level may have higher possibility to 

take place in countries with more checks and balances. 
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Of course, veto players are hard to move or change compared with other factors, 

therefore the goal of this study is not to suggest political system changes in order to achieve 

environmental policy success but to provide better understanding about future policy trend 

and help find out good opportunities in the policy context to initiate some environmental 

policy breakthroughs. If we want to promote environmental protection policy in the long term, 

the study suggests that increasing education levels and having more young people participate 

in the policy conversations may play a positive role. 

Also, environmental policies need to be backed by relatively strong economy. 

Countries with more government expenditure also spend more on environmental protection 

activities. Environmental protection still keeps its main characteristics as public good. 

Though some regulations can force the polluters to internalize the pollution costs, 

environmental protection in a broader area stays in need of government intervention.  
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8. Conclusion 

Environmental protection policies appear to be correlated with the structure of veto 

players according to this study in an important way: the more veto players and the less distant 

they are, the more will the environmental protection expenditure be and for the non-industry 

sector, it is also less difficult to make environmental policy changes. The empirical results are 

more close to Weidner and Jänicke (2002)’s expectation than to what Tsebelis veto players 

theory would expect, suggesting that cooperation and system openness are more important 

for environmental policy development. Nevertheless, several concerns about this study need 

to be pointed out: the ideological distance in this study only takes parties’ ideology to 

economic issues into consideration. Therefore, for the future research, a more detailed and 

comprehensive measurement of ideology distance may be required. Moreover, the countries 

included in this study tend to be different from countries in other regions because European 

countries are relatively wealthier, care more about environmental problems, better educated, 

more aging and have more democratic political systems. All these factors bring about 

suspects of the study’s external validity. Constrained by data availability, I am unable to 

expand the area of the study, thus future researchers can conduct further analysis on this if 

more data is collected. 
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