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Abstract

This paper seeks to give insights into how domestic voters form their
preferences pro or contra compliance with IEAs and therefore how pub-
lic concern for the environment and interest group activity influence na-
tional compliance behaviour. Three hypotheses are developed. First,
compliance behaviour is positively influenced by a high concern for cli-
mate change and second, by a high number of ENGOs. Third, a strong
prevalence of industry interests is assumed to be connected with lower
compliance. A panel data analysis on compliance with the Kyoto Proto-
col by Annex B countries is applied in order to test these hypotheses. The
empirical findings give evidence for the first and the third one.
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JEL Classification: F53, H87, Q54

1 Introduction

The consequences of climate change can now be clearly seen and felt. These

include a rise in sea level, heat waves, severe storms and floods or the receding

of ice surfaces in the polar seas and glaciers. The average global temperature

*Friedrich-Schiller-University Jena, Germany
†I am grateful to Andreas Freytag and Leo Wangler for valuable comments.
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has already risen by approx. 1◦C and global greenhouse gas (GHG) emissions

are higher than ever (NASA 2020). We are, therefore, on the verge of an irre-

versible turning point.

Climate change is the result of a global negative externality, international

cooperation to overcome this problem is needed. However, multilateral pol-

icy cooperation faces serious problems at producing a meaningful and sus-

tainable international agreement. The Kyoto Protocol, which was the main

international agreement for a long time, is criticized for its ineffectiveness (e.g.

Aichele and Felbermayr 2012, Rosen 2015, Falkner 2016). The future success of

the Paris Agreement, even though celebrated as a big success of global climate

policy at the beginning (e.g. Harvey 2015, Warrick and Mooney 2015), is now

highly questioned as well. Various authors demonstrate that even with full na-

tional compliance with the nationally determined contributions by the parties,

projected emission reductions are not sufficient to achieve the envisaged 2◦C

let alone 1.5◦C target (e.g. Rogelj et al. 2016, den Elzen et al. 2016, Harmsen

et al. 2019).

In order to create effective climate policy agreements it is highly relevant to

understand how these agreements are formed, designed and which countries

participate and comply and why. A fair amount of research has been con-

ducted.1 One central research area concerns various determinants of compli-

ance with International Environmental Agreements (IEAs).2 One theoretical

argument focuses on the question whether democracies perform better than

non-democratic states when it comes to compliance with IEAs. A common

theory states that democracies are said to be better in upholding their interna-

tional commitments. The main argument behind this theory stems from the

fact that electoral institutions in a democracy function as an instrument of ac-

countability. Competitive and regularly held elections are a prerequisite to dis-

tinguish a democracy from non-democratic states (Powell 2000, p. 47). Domes-

tic constituents are enabled to punish their government for non-compliance

through voting the incumbent out of office (Fearon 1994, McGillivray and

1See Gilligan and Johns (2012), Wangler et al. (2013) or Al Doyaili-Wangler and Wangler
(2017) for surveys on some of this research.

2See von Stein (2013) for a survey on International Law and International Relations literature
for what drives compliance.
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Smith 2000, 2005). This theory, also referred to as ’domestic audiences costs’

(e.g. Fearon 1994, Tomz 2002, Mansfield et al. 2002), is supported by several

studies on compliance with e.g. security alliances (e.g. Siverson and Emmons

1991, Gaubatz 1996, Smith 1996), human rights treaties (von Stein 2015), trade

agreements (e.g. Mansfield et al. 2002), the Gold Standard (e.g. Broz 2002) or

IEAs (e.g. Weiss and Jacobson 2000, Bättig and Bernauer 2009). Several other

studies, however, do not support these results (e.g. Simmons 2000a,b, Busch

and Reinhardt 2002, Gartzke and Gleditsch 2004). Böhmelt (2019) demon-

strates that the regular turnover of leadship in democracies can negatively

affect the ratification of IEAs. Consider, for example, the United States of

America and their commitment to global climate agreements. First, the Kyoto

Protocol which was signed by former President Bill Clinton never got ratified

under his successor George W. Bush. Second, although the USA joined the

Paris agreement by accession during the Barack Obama era, they withdrew at

the instigation of successor Donald Trump.

The background for these ambiguous results is that the concept of ’do-

mestic audiences costs’ assumes unrealistically that voters will punish non-

compliance either way. Firstly, this would mean that all constituents have

a preference for compliant behaviour. However, compliance with the agree-

ment will lead to a redistribution of wealth from which not all domestic actors

will gain equally or gain at all (Dai 2006, p. 691). Actors bearing the costs of

compliance have no interest in punishing the government. Secondly, in most

cases international agreements are very complex and domestic constituents

may not be able to fully understand the agreement and its consequences. Or

they are simply ignorant towards the respective issue. Thirdly, voters might

value other political issues higher and cast their vote for politicians closest to

their preferences concerning these other issues (Tomz 2002, p. 2). Surveys in

Germany, for example, show that environmental and climate protection is per-

ceived as an important problem. Nevertheless, the problem regularly plays

only a subordinate role behind changing other topics. While 53 percent of all

respondents in 2016 perceived it as a very important problem, only 21 per-

cent named it of their own accord as one of the country’s two most important

problems (BMUB and UBA 2017).
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Overall it can be concluded that two opposing interests - pro and contra

compliance - compete against each other and the compliance behaviour is con-

ditional on which interest is stronger, better informed and organized and thus

decisive (Tomz 2002, Dai 2005, 2006). As the consequences of climate change

become more acute, discourse and conflicts between climate policy advocates

and those who oppose necessary measures intensify. On the one hand, move-

ments such as Fridays for Future (FFF) or the more radical Extinction Rebellion

changed this discourse in a fundamental way. Instead of being consent with

short-term measures, they demand a fundamental change of the current poli-

cies towards long-term solutions (von Zabern and Tulloch 2020). On the other

hand, hard-line economic and political interests dominate the other side of

the discourse. In Brazil, for example, under President Jair Bolsonaro, large

areas of climate-relevant rainforest continue to be systematically destroyed in

favour of mono-crop plantations or GHG-intensive cattle farming3 (de Area

Leão Pereira et al. 2020). Or in the USA, where under the outgoing President

Donald Trump, central climate and environmental protection laws of his pre-

decessor were revoked to serve the interests of the oil industry. An industry

that is constantly growing and has made the USA a leading exporter. The de-

pendence on this fossil fuel remains high (Koduvayur 2020).

Based on this theory and the fact that young people are drivers of the Fri-

days for Future movement, there is serious hope, that the increased strength of

advocates of climate policy will positively support structural change towards

sustainability. In order to get more insights on this reasoning, we build on his-

torical data in the context of the Kyoto-era. Even though the Kyoto Protocol is

highly criticized it is worth taking a closer look on participating countries as

two third overachieved the agreed targets4. Therefore, it is a highly relevant

to get more insights on the determinants of the differences in GHG emission

limitation. Within this paper we take a closer look at how voters form their

preferences and how public concern for climate change and interest groups

3This is a problem for several reasons. First, deforestation of the rainforest destroys impor-
tant habitat for diverse wildlife. Second, a functioning rainforest plays a central role in the
preservation of the global climate. Third, cattle farming is a major source of global GHG emis-
sions. Livestock farming causes approx. 18% of Brazil’s GHG emissions (Bogaerts et al. 2017).

4See table 3 on p. 28 for information on Annex B countries, their targets and compliance
status at the end of the first emission reduction phase.
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influence domestic compliance behaviour.

The remainder of the paper is organized as follows. First, a short overview

on relevant actors and related empirical literature is given and the main hy-

potheses derived. These are tested empirically through a panel data analysis

on interest groups influencing compliance with the Kyoto Protocol in Annex B

countries.

2 Compliance with IEAs and domestic actors in the com-

pliance process

The paper follows Young (1979) in stating that

”compliance can be said to occur when the actual behavior of a given sub-

ject conforms to prescribed behavior, and non-compliance or violation oc-

curs when actual behavior departs significantly from prescribed behavior”

(p. 104, cited in Simmons 1998, p. 77).

Compliance means honouring the commitment (e.g. in the form of concrete

goals) made by signing and ratifying the agreement. However, this paper is

not only interested in the question if the respective goal was reached or not

but rather how much each countries contributes to the provision of the public

good (Dai 2005, 2006). We consider a level of compliance and the positive and

negative deviation from said goal.

It is important to distinguish the concept of compliance from cooperation

(process of treaty-making, participating in and committing to international

agreements) as such and from treaty implementation (translation into national

laws, regulations and norms) which is rather a prerequisite to reach the de-

manded change in behaviour. Laws or other instruments to implement the

treaty have to be sufficiently designed to achieve the goal and the enforcement

of the measures has to be guaranteed. Lastly it is crucial to note that a high

level of compliance for an agreement does not mean that the agreement is ef-

fective in achieving its overall goal.

Elected politicians are the actors deciding on the level of compliance. As

their main goal is to stay in office, incumbents - and other vote-seeking politi-
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cians for that matter - will choose the level of compliance the needed majority

of voters prefer (Downs 1957). However, the question remains to which extent

policy-makers will respond to voter preferences. International environmental

policy is characterized by imperfect information, high complexity and a high

level of uncertainty concerning the risks of climate change, costs and benefits

of abatement policies as well as the behaviour of other states. Wealth redis-

tributing regulations have to be implemented to stop climate change. Rent-

seeking behaviour of interest groups becomes highly relevant and in most

cases vested interests are better in influencing government decisions than the

general public (Page and Shapiro 1983, Downs 1957, Olson 1965).

The next subsections will give further insights on the role of voters and

interest groups and how they influence national environmental policy-making

and thus, the level of domestic compliance.5

Domestic citizens/voters

Domestic citizens are the focal point of this overview. Powell (2000) presents

evidence that domestic voters are indeed able to punish policy-makers. His

analysis considers 20 democratic countries and 153 elections. In 49 percent

of the cases when reigning parties lost more than five percent of their votes

a leadership-turnover followed. The real question, however, is if it is in the

interest of a decisive number of voters to comply with the climate agreement.

Page and Shapiro (1983) conclude with their empirical analysis that a change

in public opinion towards a certain topic leads to a change in policy.

Voters will vote for the party closest to their own preferences. Therefore,

it is important to take a look on how these are formed. Domestic constituents

gain or loose to different extents from complying to the climate policy agree-

ment (Dai 2006). In general, intergenerational and international aspects of

climate policy highly influence how domestic constituents form their prefer-

ences towards certain policy measures. Consequences of climate change and

benefits from stopping it will foremost affect future generations and, subse-

quently, voters mainly perceive the costs of complying with these commit-

5For a formal model on compliance, domestic democratic institutions and competing inter-
ests see Dai (2006).
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ments (increasing energy prices, structural change in the energy sector and

subsequent job losses). Thus, individual economic interests shape the opinion

on compliance with the agreement (Dai 2006, Bechtel et al. 2014). Employ-

ment status, industry of employment and the overall income situation form

this economic interest. Citizens working for companies in fossil fuel produc-

tion or energy-intensive industries most likely have no economic interest in

their country complying with the treaty. A family with a solar panel installed

on their house’s rooftop, on the other hand, most likely has. Bechtel et al.

(2014) give empirical evidence on the relationship of an individual’s economic

well-being and their stance on international cooperation concerning climate

change. Individuals grouped into the highest income quartile, show stronger

support for cooperation than individuals in other quartiles. Furthermore, they

are able to find that support decreases significantly for individuals working

in sectors with high GHG emissions. Horbach (1992) shows that election re-

sults for the German Green Party were weaker in regions with relatively strong

steel and chemical industries and with relatively high unemployment. Similar

evidence is presented by Kahn and Kotchen (2010). The authors analyze the

relationship of employment rates and the concern for the environment in three

different analyses. First, they analyze how an increase of unemployment rates

changes internet search behavior of US-Americans. The results show that with

an increase in unemployment Google users search less for the keyword global

warming and simultaneously more using the term unemployment. Secondly,

national survey results for public opinion on climate change in the USA are

used. These, too, confirm that an increase in unemployment rates is related

to a decreasing concern for climate change as well as a reduction in support

for policy measures to abate global warming. The third analysis uses monthly

survey results for the US-American state of California and comes to the same

results. There are a number of articles analyzing additional non-economic fac-

tors (e.g. level of education, age, political ideology, climate change exposure)

influencing an individuals’ concern for the environment (e.g. Inglehart 1995,

Brechin 2003, Franzen and Meyer 2010, Kvaløy et al. 2012).

Furthermore, voters’ preferences are also shaped by personal and social

norms and values such as altruism and reciprocity (Bechtel et al. 2014, Ostrom
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2000). These values are especially relevant considering the international and

intergenerational aspects of climate policy. Overall, voters balance economic

interests, personal and social values, and their level of concern for the environ-

ment and weigh it against other, in their opinion, more important policy issues

such as unemployment, health, pensions and general economic policy. In ad-

dition to directly expressing their preferences by voting, domestic constituents

mandate certain interest groups to influence the policy-making process in ac-

cordance with their preferences.

Interest groups and environmental NGOs

We assume that all stakeholders of the compliance process are organized as

two competing groups - pro and contra compliance. In the case of climate

treaties, stakeholder (above all owners, managers, employees) of fossil fuel

and energy-intensive industries as well as other polluters (e.g. fossil fuel us-

ing transportation industry, car producer and owner) form pressure groups

in favour of non-compliance as they are mainly affected by policy-measures

aiming at reducing GHG emissions. Concerned constituents, environmen-

tal non-governmental organizations (ENGOs), producers of alternative energy

sources and other benefiting actors are interested in reducing GHG emissions.

These opposing groups take part in the policy-making process in order to in-

fluence subsequent wealth redistributions in their favour (Dai 2006, Böhmelt

et al. 2015). They do so, directly, by supporting the government in the cre-

ation and implementation of environmental policy measures and indirectly by

lobbying, campaigning and funding election campaigns (Böhmelt et al. 2015).

Interest groups exist in different shapes and sizes and are formed to fur-

ther their members common interests and agendas. ”Some seek to further

the objectives of their members as factors of production or producers [...]”

(e.g. labour unions, different business and industry association). ”Others

seek to influence public policy and public opinion with respect to particular

public good-externality issues” (e.g. environmental or human rights groups)

(Mueller 2003, p. 473). In the economic and political science literature, the term

interest group is usually used uniformly for these groups despite their differ-

8

Jena Economic Research Papers # 2021 - 001



ent target functions. Accordingly, business and industry associations, trade

and labour unions, non-governmental organisations, but also associations in

the leisure and cultural sector are subsumed under the term interest groups.

Central to all these groups is that they are organised interests where there is

some sort of membership system (Heinze and Voelzkow 2013). Therefore, we

should bear in mind that although NGOs fall under the concept of interest

groups, their incentive differs from that of business associations. While the

latter primarily serve the economic self-interest of their members, NGOs rep-

resent public interests in the provision of public goods (e.g. environmental

protection, health care, education).

Focal point of interest group activity is the acquisition, editing and distri-

bution of information that is then provided for policy-makers as well as voters

(Grossman and Helpman 2001). Especially when considering the complexity

of and the uncertainty with environmental problems and IEAs as well as in-

tergenerational aspects of costs and benefits of stopping climate change, pro-

viding information is a powerful tool in influencing policy-makers and vot-

ers (Böhmelt et al. 2015). Thus, the ability to acquire and distribute relevant

information decides on the success of interest group activities. Small and fi-

nancially well-endowed groups that represent rather homogeneous interests

are in an advantageous position. According to Olson (1965) this proves to

be mainly true for industry interests rather than heterogeneous public ones

as it is inherently more difficult to mobilize the latter. In the case of climate

policy, relevant organizations lobby for the provision of a public good and a

large number of individuals is concerned. Thus, it is even harder to overcome

free-rider problems. Bernauer and Caduff (2004) draw on this argument and

explicate that ENGOs are aware of this problem. They behave rationally in

lobbying and campaigning for interests that are of public concern and generate

high participation in terms of membership and financial support. Big ENGOs

are important domestic actors within the compliance process. Members and

supporters of ENGOs are mainly politically interested, middle-income con-

stituents (Raustiala 1997, p. 731). For more detailed information on relevant

literature on the impact of ENGOs in international environmental policy see

Böhmelt et al. (2015).
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Roberts et al. (2004), Fredriksson et al. (2007) and Stein (2008) give evidence

for interest group and ENGO influence on national IEA ratification behaviour.

Roberts et al. (2004) analyse 192 countries and the ratification of 22 treaties

with the result that ”the number of NGOs in a nation appears virtually syn-

onymous with its likelihood to participate in environmental treaties” (p. 39).

According to Fredriksson et al. (2007) the higher the number of ENGOs the

higher the probability that the Kyoto Protocol was ratified. However, they can

give only limited proof for industry influence lowering the ratification proba-

bility. Stein (2008) studies both, the ratifications of the United Nations Frame-

work Convention on Climate Change (UNFCCC) and of the Kyoto Protocol.

She was able to derive following results. The UNFCCC was ratified substan-

tially faster in countries with higher pressure through environmental NGOs.

For the ratification of the Kyoto Protocol, however, there was no systematic

impact found. Results for indicators used to proxy the influence through in-

dustry interests are mainly not significant. There is only a negative significant

relationship between the ratification of the Kyoto Protocol and the share of

coal and petroleum exports of total GDP in percentage. More detailed results

for ENGO activity and ratification of 268 IEAs between 1973 and 2006 by 153

countries is given by Bernauer et al. (2013). The authors consider the time

needed to ratify the IEAs. The fewer time needed the stronger the commit-

ment to cooperation. Overall, they find a positive relationship as well. But

when distinguishing between democratic and non-democratic countries, the

positive relationship is mainly given for non-democratic states and decreases

with increasing level of democracy. ”[M]ore ENGO leverage may, in the ex-

treme, slow down ratification in such states to some degree” (Bernauer et al.

2013, p. 101f.). According to the authors, the following explanation is possible

to explain this paradox. Democracies with a high number of influential and

demanding ENGOs are confronted with high pressure to commit to stricter

goals and implement them more rapidly. Consequently, these countries will

refrain from ratifying the agreement.

Evidence concerning interest groups influencing national environmental

regulation is given by Fredriksson et al. (2005) for the lead content in gaso-

line and by Binder and Neumayer (2005) for air pollution. Both confirm the
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positive connection of the number of ENGOs and more strict regulations as

well as industry lobby groups and higher level of lead and air pollution. Ha-

gen et al. (2020) study the influence of industry and environmentalist groups

on emission abatement measures of countries by modelling a sequential game.

They confirm the results of previous work. Furthermore, their results allow for

conclusions on the stability of IAEs. However, these results simply show that

certain interest groups influence domestic environmental regulations. It does

not allow to draw conclusions on the fulfilment of IEA commitments. Only a

small number of studies give empirical evidence on this. Dai (2007) analyses

domestic ENGO activity and compliance with the Long-Range Transboundary

Air Pollution Convention from 1985 and finds a positive link between the two.

Bernhagen (2008) presents similar results. The author studies the influence of

environmental as well as business interest groups on IEA compliance in gen-

eral and with the UNFCCC in particular.

Figure 1: Relevant actors for compliance decision in a democracy

Figure 1 summarizes these relevant actors and how they are intertwined.

Domestic constituents and their preferences for or against compliance are the
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focus of our model on how the compliance process is influenced. They ex-

press their preferences through casting their vote for a certain party and their

environmental policy. As the incumbent party seeks reelection, it will choose

the level of compliance a threshold of voters demands. Voters’ preferences

are shaped by their individual economic interests, personal and social values

and public concern for the environment. Apart from directly expressing their

preferences through votes, constituents mandate interest groups (as founder,

member and supporter) to influence the policy-making process (lobbying).

Furthermore, interest groups provide relevant information for (indecisive) vot-

ers to influence their preferences and votes (campaigning). Interest group ac-

tivity facilitates the influence of vested interests as well and can lead to the

implementation of policy measures that are not in the interest of the majority

of voters. The success of interest groups depends on their strength and fi-

nancial and organizational endowment. Hence, homogenous vested interests

have an advantage over heterogeneous public ones. We arrive at following

hypotheses:

• H1: The higher the public concern for climate change, the higher the

level of compliance with IEAs.

• H2: Countries with a high share of industry interests (representing stake-

holders of fossil fuel and energy intensive industries) show a lower level

of compliance with IEAs.

• H3: Countries with strong and influential environmental interests show

a higher level of compliance with IEAs.

These hypotheses are tested empirically. Research design and results of

this analysis are presented in the remainder of the paper.

3 Empirical Research Design

Based on our hypotheses, we want to test following relationship:

COMPLIANCE = f
(

CONCERN
+ , INDUSTRY

− , ENGO
+

)
, (1)
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where compliance is a function of public concern with climate change, strength

of industry and environmental interest groups. To test this relationship, we ap-

ply a panel data analysis on compliance with the Kyoto Protocol. The Kyoto

Protocol was established in 1997 and entered into force in 2005 with the goal

to reduce global GHG emissions by five percent in comparison to 1990. The

protocol differentiates between two groups of countries - the so-called Annex

B and non-Annex B countries. Annex B countries include the 38 most impor-

tant industrialised countries. These countries committed to emission limita-

tion targets (see table 3, appendix page 28). For Annex B countries, compliance

is reached if GHG emissions are at least limited according to the defined tar-

get. After the agreement entered into force, the first official emission reduction

phase took place from 2008 until 2012. At the end of 2012, the Kyoto Protocol

parties agreed on a second reduction phase (2013-2020) with a reduction target

of 18 percent in comparison to the 1990 level. This so-called Doha-Amendment

never entered into force and became irrelevant with the creation of the Paris

Agreement in 2015 (UNFCCC 2019). Approx. 75 percent of all Annex B coun-

tries complied with their goals.6

The compliance behaviour of these countries during the first reduction

phase is especially suited to test our hypotheses. Firstly, almost all of them

can be defined as democracies and secondly, the existing definition of con-

crete, numerical targets allows for a clear assessment of compliance within a

completed period of time.

3.1 Dependent variable

For our dependent variable7 we calculated our own indicator (COMPLIANCE)

on the basis of information on GHG emissions and targets provided by the

UNFCCC. We assume that a change in behaviour is only restricted to the of-

ficial emission limitation phase and calculate a linear limitation path for the

years 2008-2012. Equations (2)-(4) depict our calculation (t = year). Starting

6Shishlov et al. (2016) analyse overall compliance in more detail and explain it by four fac-
tors - hot air, financial and economic crisis, non-participation of the USA and national climate
policies.

7Table 5, appendix 30, gives an overview on the used variables and their sources.
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with the real GHG emissions of the end of 2007 (R2007)8, we calculate a yearly

limitation rate (g) (equation (2)) by subtracting it from the overall emission

goal for 2012 (G2012) which has been defined within the Kyoto Protocol:

G2012 − R2007

5
= g (2)

The compliance goal for each year (Gtwitht = 2008, ..., 2012) is calculated

as follows:

Gt + g = Gt+1 (3)

We get a limitation goal for each year (Gt), which we compare to real GHG

emissions of the same year (Rt) by calculating the yearly percentage deviation

(Dt). The yearly deviation from the goal is used as an indicator for compliance

and can be positive or negative.

Gt − Rt

Rt
∗ 100 = Dt (4)

Values ≥ 0 indicate that the emission limitation goal is achieved (= 0) or

overachieved (> 0). Values < 0 indicate non-compliance (the calculations for

yeach country and year can be seen in table 4 on 29). This indicator is superior

to a dummy variable for the following reasons. First, it allows for variation

within the variable and thus, it is possible to calculate an OLS regression us-

ing fixed effects. Furthermore, it allows for an expansion of the dataset from

cross-section to panel data. Considering the fact that there are only 40 An-

nex B countries, from which certain countries have to be dropped for several

reasons, the number of observations would be too low to allow for a credi-

ble analysis. Second, this indicator expands the concept of compliance from

just considering if a goal is achieved or not to how strongly certain countries

miss their targets or how strongly they contribute to the provision of the global

8The first official emission lreduction phase started on January 1st 2008 and, therefore, the
level of GHG emissions at the end of 2007 are the starting point for our calculations.
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public good. As far as we are aware, this indicator has not been used before.

3.2 Independent variables

To measure the strength of non-compliance interests, we use employment in

industry as percentage of total employment (INDUSTRY). The data is re-

ported by the World Development Indicators (WDI) and includes employ-

ment for the sectors of mining and quarrying, manufacturing, construction

and public utilities. These sectors are mainly affected by environmental reg-

ulations aiming at reducing GHG emissions. Furthermore, it proxies individ-

ual economic interests of voters employed within these sectors. The higher

INDUSTRY, the higher the importance of these sectors and the higher the

pressure emanating from them.

As there is no indicator directly measuring the strength of pro-compliance

interests, we use the number of ENGOs in a country as reported by the Envi-

ronment Encyclopedia and Directory. The indicator is only reported for the

years 2005 and 2010 and therefore we keep it constant for the other years.

Fredriksson et al. (2005) propose to use the total number of ENGOs instead

of per capita data. It can be assumed that necessary regulations are ”deter-

mined by a central government influenced by all existing lobby groups” (p.

355). An advantage of using the total number of ENGOs is the fact that it

indirectly controls for country size. For robustness checks we use an alterna-

tive indicator measuring ENGO strength - Greenpeace supporters per capita

(GRENNPEACE)9.

To account for public concern for climate change in a country (CONCERN),

we draw on trend data on internet search activity using the search engine

Google. This tool is increasingly used for predictions on health issues and eco-

nomic activity such as car and real estate sales (Kahn and Kotchen 2010, Choi

and Varian 2009). As already mentioned in section 2 Kahn and Kotchen (2010)

analyse Google search activity to get insights on the relationship between un-

employment and concern for the environment. The tool Google trends allows

for the analysis of used search terms for specific countries and years.10 We

9See Stein (2008) for information on advantages and disadvantages of this indicator.
10The tool is publicly accessible through https://www.google.com/trends/. For further in-
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analyse worldwide yearly data for the search term CO2 as this is universal

for all languages. The tool does not report the total number of searches for

each country but the search volume relative to other countries. The indicator

is scaled from 0 to 1, with 1 for the countries with the highest volume.11. The

value CONCERN turns 0 if the search volume is to low to allow for a proper

analysis. We drop countries for which the tool reports values of 0 for all years

as we cannot be sure of the reason for that. Either the interest for our search

term is low indeed or the overall Google search activity is too low to be anal-

ysed. Of course this indicator has its weaknesses. First, the use of the Google

search engine is not equally common in all Annex B countries. Second, the

term CO2 is not only used in the context of climate change and thus, there

might be another reason for using it. However, it is the main GHG connected

with global warming and commonly known worldwide to be. Furthermore,

the data availability is superior to that of survey results like the ones reported

by the World Value Survey. These kinds of surveys are only conducted every

five years for a limited circle of countries.

We include a one year time lag (t − 1) for these three variables by one year.

The Kyoto Protocol entered into force in 2005. Since then governments and

interest groups know that policy measures to limit GHG emissions had to be

implemented. Thus, policy-making process and lobbying started prior to the

actual compliance.

Additionally, we include a set of control variables - the log of GDP per

capita (lnGDPPC) and the change of log of total GDP (δlnGDP) to account

for income effects. We expect a negative relationship for the income vari-

ables as with increasing production, GHG emissions increase.12 Furthermore,

we include a dummy variable for countries in transition (TRANSITION).

The former socialist countries face relatively low costs for complying. They

are expected to use the international emission trading system of the Kyoto

Protocol tp trade emission rights and gain emission credit that is ascribed to

formation on how to use the tool see Choi and Varian (2009).
11E.g.in 2010, most searches for the term CO2 were made in Denmark. The values for all other

countries are given in relation to Denmark. In Japan, for example, the term was searched only
half as much and thus Japan’s value is 0.5

12As the sample of Annex B countries is relatively homogenous concerning development and
income status in comparison to a global sample, we do not expect a Kuznet curve effect.
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their emission inventory. We expect the dummy to have a positive effect on

COMPLIANCE.

3.3 Econometric Approach

We apply a panel data analysis with information over time (t = 1, . . . , T) and

across countries (i = 1, . . . , N). We formalize the general panel model as fol-

lows:

yit = β0 + βXit + ci + uit, (5)

with yit as the dependent variable, β0 as intercept, β as coefficient and Xit

as independent variables. The idiosyncratic error component is denoted by uit.

The group specific unobserved error component ci allows us to take country

specific heterogeneity into account. A possibility to address heterogeneity is

the application of a fixed effects model. (Wooldridge 2002, pp. 247 ff.). To test

our hypothesis, we apply the following model:

COMPLIANCE = β0 + βH1(CONCERN) + βzZit + ci + uit, (6)

COMPLIANCE = β0 + βH1(CONCERN)− βH2(INDUSTRY) (7)

+βzZit + ci + uit,

COMPLIANCE = β0 + βH1(CONCERN) + βH3(ENGO) (8)

+βzZit + ci + uit.

with Zit summarizing our controls.

3.4 Results

We differentiate between two baseline models. For the first we use lnGDP and

for the second the change of lnGDPPC lnGDP. We decide to examine both

variables separately in order to avoid severe multicollinearity. Furthermore,

we include the change of lnPOP and CONCERN into our baseline models
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Table 1: Estimation results with ∆lnGDP

(1) (2) (3) (4)
compliance compliance compliance compliance

∆lnGDP -0.117 -0.632 -0.333 -0.692
(-0.30) (-1.65) (-0.89) (-1.84)

∆lnPOP 6.900 12.92∗∗ 7.919∗ 12.16∗∗

(1.88) (3.34) (2.25) (3.21)

CONCERN 0.397∗∗∗ 0.264∗ 0.306∗∗ 0.223∗

(3.85) (2.49) (3.00) (2.13)

INDUSTRY -0.0450∗∗∗ -0.0354∗∗

(-4.03) (-3.04)

ENGO -0.00539∗∗∗ -0.00403∗

(-3.48) (-2.40)

_cons -0.0349 1.159∗∗∗ 0.170∗ 1.058∗∗∗

(-0.84) (3.87) (2.40) (3.58)
N 147 136 147 136
N_g 29 29 29 29
r2_o 0.147 0.123 0.0280 0.103

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 2: Estimation results with lnGDPPC

(1) (2) (3) (4)
compliance compliance compliance compliance

lnGDPPC -0.356 -0.0108 -0.648 -0.330
(-0.91) (-0.03) (-1.71) (-0.80)

∆lnPOP 7.336∗ 12.76∗∗ 8.921∗ 11.79∗∗

(2.01) (3.26) (2.55) (3.06)

CONCERN 0.393∗∗∗ 0.311∗∗ 0.298∗∗ 0.270∗∗

(3.86) (3.02) (2.99) (2.64)

INDUSTRY -0.0400∗∗∗ -0.0266∗

(-3.51) (-2.13)

ENGO -0.00572∗∗∗ -0.00430∗

(-3.70) (-2.39)

_cons 3.659 1.125 6.910 4.249
(0.90) (0.28) (1.75) (1.02)

N 147 136 147 136
N_g 29 29 29 29
r2_o 0.289 0.129 0.302 0.000689

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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and add INDUSTRY and ENGO step by step. We use OLS with Fixed Ef-

fects for both models. Table 1 and 2 report the results for the two estimations.

lnGDP and lnGDPPC are both insignificant. The results for CONCERN and

INDUSTRY are significant and as expected. They confirm our hypotheses

that there is a positive relationship between concern for climate change and

compliance and a negative one for the strength of industry interests. Sur-

prisingly, the results for ENGO show a negative significant relationship with

COMPLIANCE. Possible explanations are that first, a high number of ENGOS

in a country does not allow for a deduction on their actual strength. There

might be a high number of small but ineffective ENGOs in one country and

only a limited number of highly influential ENGOs in another one. Second,

the estimations do not allow any conclusions to be drawn about causalities.

ENGOS may be found especially in countries, that have not met their targets,

to influence policy-makers in the future. Third, the chosen indicator includes

all kind of NGOs active in the context of the environment, nature or animal

life, e.g. Zoos or local NGOs with a special non-climate focus. Their interest

in reducing GHG emissions might not be as high as for organizations such as

Greenpeace. Thus, an indicator focusing on relevant ENGOs would be supe-

rior but is not available as far as we are aware.

In a third model, we included a transition dummy accounting for countries

in transition from socialist to market economies. As of the time-invariance of

the dummy variable we use a Random-effects GLS regression to estimate the

results which are depicted in table 6 and 7, appendix 31. The introduction

of the dummy has no ramification for the results of CONCERN, INDUSTRY

and ENGO. lnGDPPC, however, becomes significant. To check for robustness,

we ran additional estimations with alternative indicator for ENGO strength

(GREENPEACE) and controlled for country sizes by using total GDP (see ap-

pendix table 8 and 9 on page 32f.). The results support our findings .

4 Conclusion

This paper gives insights into how voters form their preferences pro or contra

compliance with IEAs and how public concern for climate change and interest
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groups influence the domestic compliance behaviour. We developed the hy-

potheses that compliance behaviour is positively influenced by a high concern

for climate change and number of ENGOs. A strong prevalence of industry

interests is connected with lower compliance.

To test these hypotheses, we applied a panel data analysis for the com-

pliance behaviour of Annex B countries with the Kyoto Protocol during the

first emission reduction phase from 2008-2012. We are able to find evidence to

support two of our three hypotheses. First, countries with relatively high pub-

lic concern for climate change show a higher level of compliance than others.

This finding allows for the conclusion that the better the public is informed on

causes and consequences of climate change, the higher the level of compliance

with the Kyoto Protocol. Thus, a possible strategy to facilitate compliance with

IAEs could be to increase transparency, provide necessary information and

raise the awareness for climate change. At this point, the Fridays for Future

movement currently plays a decisive role and will probably continue to do so

in the future. At the end of September 2019 during their climate strike week,

they were able to mobilize more than six million people in 6000 events across

185 countries (Taylor et al. 2019, de Moor et al. 2020). With such events, the

movement generates political pressure for action. They were able to move the

issue of climate change and its consequences to the centre of the social discus-

sion and to change the discourse in a sustainable way. Their actions prompted

reactions by world leaders, leading UN personal and media outlets all over

the world (Marris 2019, p. 472). The influence of this movement on the public

perception of climate change can be seen in first studies. Koos and Naumann

(2019), for example, examine whether Fridays for Future is able to induce sus-

tainable social and political changes in Germany. Their results suggest, first

that the movement was able to raise public awareness for the consequences of

climate change and second, that there is social support for the climate move-

ment. 50 percent of respondents were willing to participate in future climate

protests. This could already be seen during the big global climate strike. While

the original Friday For Future strikes started as school strikes by students, in

September 2019 other social groups also followed the call to strike. These in-

clude for example scientists, entrepreneurs, labour unions and democratic par-
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ties (Schiermeier et al. 2019, Unternehmensgrün e.V. 2019, e.g.). Furthermore,

the public’s perception of climate change has changed in the last 2 years. It is

increasingly perceived as a threat to Germany and the respondents personally.

Furthermore, the movement has an impact on private lives. More than half

of the respondents have changed their personal lifestyle to counteract climate

change (Koos and Naumann 2019). Other studies confirm a general change in

the perception among the adult population for other countries as well (Marris

2019).

In contrast to these results, we were not able to find evidence for a pos-

itive relationship between the number of domestic ENGOs and compliance.

However, we should not ascribe too much meaning to this finding, especially

when considering the weaknesses of the chosen indicator and the lack of a

superior one. ENGOS, especially influential international ENGOS, can be cru-

cial in providing transparency and information on the climate change and its

consequences.

At last, we were able to find evidence to support the hypothesis that high

employment in industry is associated with a lower compliance level. Thus, it

could be concluded that the industry itself as well as individual economic in-

terests of voters play a crucial role in inhibiting compliance. A possible strat-

egy could be to create incentives to connect economic activity and sustainabil-

ity goals (green economy), e.g. through innovation policy. Sustainable solutions

to manage the structural change in the energy sector can combine individual

economic interests and preferences for climate policy.
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Appendix

Table 3: Annex I countries, their targets and compliance be-
haviour

Country Target13 Actual change in % Compliance
Australia 8 31 NO
Austria -13 2.5 NO
Belarus -8 -35.8 YES
Belgium -7.5 -18.5 YES
Bulgaria -8 -18.5 YES
Canada -6 18.2 NO
Croatia -5 -17.3 YES
Czech Republic -8 -33 YES
Denmark -21 -24.1 YES
Estonia -8 -52.8 YES
Finland 0 -13.3 YES
France 0 -11.4 YES
Germany -21 -24.8 YES
Greece 25 5.8 YES
Hungary -6 -45.8 YES
Iceland 10 26.3 NO
Ireland 13 5.9 YES
Italy -6.5 -11.4 YES
Japan -6 8.8 NO
Latvia -8 -58.1 YES
Liechtenstein -8 -1.2 NO
Lithuania -8 -55.6 YES
Luxembourg -28 -8.2 NO
Monaco -8 -14.7 YES
Netherlands -6 -9.5 YES
New Zealand 0 25.4 NO
Norway 1 4.6 NO
Poland -6 -29.9 YES
Portugal 27 13.1 YES
Romania -8 -58.3 YES
Russian Federation 0 -31.8 YES
Slovak Republic -8 -41.7 YES
Slovenia -8 -6.4 NO
Spain 15 20.1 NO
Sweden 4 -20.8 YES
Switzerland -8 -2.8 NO
Ukraine 0 -57.3 YES
United Kingdom -12.5 -25.2 YES
United States -7 4.3 NO
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Table 5: Variable description

Variable Definition Source

COMPLIANCE Yearly percentage deviation from assumed linear
emissions limitation path for the years 2008-2012

UNFCCC and
own calculation

lnGDP ln of GDP, 2008-2012 WDI

∆lnGDPPC Change of ln of per capita GDP (PPP, 2010 constant
international US Dollar), 2008-2012

WDI

∆lnPOP Population, years 2008-2012 WDI

INDUSTRY Employment in industry as percentage of total em-
ployment, 2007-2012

WDI

CONCERN Trend in search for the term CO2, 2007-2012 Google Trends

ENGO Number of environmental NGOs, 2005 and 2010 The Environment
Encyclopedia and
Directory

TRANSITION Dummy variable, value=1 for country in transi-
tion, value=0 otherwise

UNFCCC
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Table 6: Random-effects GLS regression with transition dummy (∆lnGDP)

(1) (2) (3) (4)
compliance compliance compliance compliance

∆lnGDP -0.310 -0.640 -0.336 -0.653
(-0.80) (-1.69) (-0.89) (-1.75)

∆lnPOP 2.499 4.679 3.634 5.669
(0.74) (1.42) (1.09) (1.73)

CONCERN 0.276∗∗ 0.238∗∗ 0.266∗∗ 0.226∗

(2.99) (2.68) (2.89) (2.54)

TRANSITION 0.500∗∗∗ 0.690∗∗∗ 0.503∗∗∗ 0.694∗∗∗

(5.54) (6.64) (5.40) (6.58)

INDUSTRY -0.0258∗∗∗ -0.0259∗∗∗

(-3.68) (-3.67)

ENGO -0.00202∗ -0.00166
(-2.15) (-1.88)

_cons -0.132∗ 0.480∗∗ -0.0667 0.539∗∗

(-2.03) (2.76) (-0.90) (3.04)
N 147 136 147 136
N_g 29 29 29 29
r2_o 0.336 0.354 0.312 0.338

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 7: Random-effects GLS regression with transition dummy
(lnGDPPC)

(1) (2) (3) (4)
compliance compliance compliance compliance

lnGDPPC -0.639∗∗∗ -0.559∗∗∗ -0.638∗∗∗ -0.555∗∗∗

(-5.53) (-4.84) (-5.31) (-4.71)

∆lnPOP 5.858 6.244∗ 6.626∗ 6.993∗

(1.82) (1.99) (2.06) (2.22)

CONCERN 0.352∗∗∗ 0.338∗∗∗ 0.344∗∗∗ 0.329∗∗∗

(4.11) (4.01) (4.02) (3.90)

TRANSITION 0.120 0.264∗ 0.122 0.274∗

(1.26) (2.29) (1.22) (2.32)

INDUSTRY -0.0148∗ -0.0154∗

(-2.42) (-2.48)

ENGO -0.00145 -0.00124
(-1.89) (-1.68)

_cons 6.579∗∗∗ 6.095∗∗∗ 6.618∗∗∗ 6.110∗∗∗

(5.43) (5.15) (5.25) (5.05)
N 147 136 147 136
N_g 29 29 29 29
r2_o 0.580 0.558 0.567 0.549

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 8: Estimation results with alternative indicator for ENGOs

(1) (2) (3) (4)
compliance compliance compliance compliance

D.ln_gdp -0.679 -0.632 -0.679 -0.679
(-1.95) (-1.65) (-1.95) (-1.95)

D.ln_pop 9.829∗∗ 12.92∗∗ 9.829∗∗ 9.829∗∗

(3.12) (3.34) (3.12) (3.12)

L.concern 0.286∗∗ 0.264∗ 0.286∗∗ 0.286∗∗

(3.29) (2.49) (3.29) (3.29)

L.greenpeacepop -5.371 -5.371 -5.371
(-0.75) (-0.75) (-0.75)

L.industry -0.0321∗∗ -0.0450∗∗∗ -0.0321∗∗ -0.0321∗∗

(-3.36) (-4.03) (-3.36) (-3.36)

_cons 0.833∗∗ 1.159∗∗∗ 0.833∗∗ 0.833∗∗

(3.33) (3.87) (3.33) (3.33)
N 128 136 128 128
N_g 28 29 28 28
r2_o 0.170 0.123 0.170 0.170

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 9: Estimation results integrating country size (lnGDP)

(1) (2) (3) (4)
compliance compliance compliance compliance

lnGDP -0.604 -0.351 -0.957∗∗ -0.652
(-1.64) (-0.93) (-2.68) (-1.70)

∆lnPOP 7.571∗ 12.83∗∗ 9.327∗∗ 11.97∗∗

(2.09) (3.29) (2.71) (3.15)

CONCERN 0.394∗∗∗ 0.308∗∗ 0.295∗∗ 0.263∗

(3.92) (3.00) (3.03) (2.60)

INDUSTRY -0.0382∗∗∗ -0.0248∗

(-3.46) (-2.09)

ENGO -0.00617∗∗∗ -0.00471∗∗

(-4.03) (-2.67)

_cons 16.24 10.41 26.01∗∗ 18.34
(1.64) (1.03) (2.70) (1.79)

N 147 136 147 136
N_g 29 29 29 29
r2_o 0.000198 0.0255 0.00237 0.000128

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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