Explaining compliance: What makes the polluter turn green?

An event history analysis of member state compliamcwith the Montreal

Protocol

Asta Dyrnes Nordg
Master thesis
DEPARTMENT OF COMPARATIVE POLITICS
UNIVERSITY OF BERGEN

September 2010



Abstract

This thesis seeks to explore which structural factibat move member states into compliance
with International Environmental Agreements (IEAEhe research question is: “under what
conditions do members to an international enviramiadeagreement comply with their

commitments?”

Previous conducted studies on environmental acdwds focused mainly on institutional
treaty characteristics when explaining varianceampliance. The interest in regime factors
has led to a focus on overall compliance more traanderstanding member state
compliance records. This lack of attention to theortance of extralegal factors to member

state compliance with environmental agreementdhas a motivation for this thesis.

As this thesis is exploratory by nature, the thecaéframework takes a broad approach,
introducing country-specific determinants that laypothesised to influence a state’s
environmental record. To test the hypotheses, antevstory analysis of signatory state
compliance with the Montreal Protocol is conducteés¥ member states’ event histories
between 1989 and 2008 are analysed and comparedestilts show that as a signatory
state’s length of protocol membership increasegoral compliance records improve and its
general welfare rises, the associate has signtfichatter chances of experiencing
compliance with the Montreal Protocol than a mensbate not inhabiting such features.
Nonetheless, a powerful member state is signifigdess likely to adhere to the Montreal
accord obligations. From these findings, the eftécegional compliance is especially
intriguing as it is poorly theorised in the litaxeg. Furthermore, the analysis shows that
several of the most theorised covariates fail tecathe propensity for compliance on the
Montreal Protocol. Most surprising is the findirigt neither political regime nor the scope of
active ENGOs affects compliance rates significantly

The results from this analysis indicate that oneruat fully understand the variation in
compliance with the Montreal Protocol without takifactors external to the environmental

accords into consideration.
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“The political science literature to date has femien how regimes influence the environmental
behaviours of states, but it could benefit by fragnihe question as what explains variation in the
environmental behaviour of states? This subtle sliviécts our attention to the many nonlegal dsvefr
environmental behaviours that are often arrayethaganternational environmental agreements but

sometimes facilitate their efforts (Mitchell 20039).

“Questions of compliance — to what extent do statesply, which states are likely to comply, what
patterns of compliance exist within and acrosssofaegulation? — have not been extensively

investigated and remain poorly understood” (Has3818r).

1. Introduction
The last century has been characterised by a pn@eduncrease in international regimes of

cooperation. Since the 1970s, a growing concerhn thig impact industrial progress and
human activity has on the environment has ledécetitablishment of a series of International
Environmental Agreements (IEAs). One of the modt-w@own traits of supranational
regimes is that they do not impede state soverngidist IEAS lack the efficient regulator
means that a state inhabits, international agreenakennot have the power to force members
to act. Why, then, do states follow internatiomatieonmental law? This puzzle has provoked
this thesis’ research questiamder what conditions do members to an internationa

environmental agreement comply with their commitsfen

Environmental issues are typical commons issuest#es cannot seal their borders from
environmental degradation, and many problems afibett international law considers
commons areas, states cannot privatize econonsisotal damages resulting from pollution,
deforestation or depletion of the ozone layer. lenternational collaboration is
necessitated to enable changes. Nonetheless,vblpment of IEAs is a recent
phenomenon, and their success at changing staé&ibahis heavily discussed (see for
example:Chayes and Chayes 1993; 1995; Checkel Pagns et al. 1996; Haas et al. 1993;
Mitchell 1994; Simmons 1998). In my contributionttes discussion, | focus on member state
complianceCompliances a notion reflecting behavioural change amongbers to an
agreement in legal terms. Exactly this thesis’riegein actual change is what lies behind the

choice of focuk

1 A more thorough definition and discussion of tbaaept is introduced in section 3.1.



When describing differences in IEA outcomes, satsohéthin the International
Relations (IR) school tend to focus on the framdéwadragreement in their analyses, treating
nation-specific indicators as constants. The usn@drcement and management mechanisms
has been thoroughly covered. However, severalential studies done on this field end up
discussing factors external to the agreement, amdthey might matter (Brown Weiss and
Jacobson 1998; Cameron et al. 1996; Haas 1998h#fit2003). It is from such discussions
my thesis departs.

In the process of answering my research questiefiontreal Protocol on
Substances that Deplete the Ozone Lélgenceforth referred to as the Montreal Protocol)
was chosen as the case under scrutiny. To be@abtady member states’ behaviour to the
Protocol, a statistical analysis labelled eventdnysanalysis is applied. Three different
models are run, followed by the construction ohalfmodel visualising the variables most

successful at explaining the variance in associatepliance seen in the Montreal accord.

1.1 Theoretical relevance and scientific contributi on
International Relations theorists have emphasizedmportance of the regiméshstitutional

design when considering state compliance. Thismmected with a scholarly focus on
responses to non-compliance (coercion, institutioampromise and social learning) rather
than understanding which mechanisms drive compigH@aas 2008:xvii). Consequently,
most of the literature on the mixed success ofrenmental governance has been considered
an institutional problem rather than a structurs¢.dHowever, recent empirical research point
to the importance of factors external to the tresitizh as strong civil engagement, democracy
and effectiveness of the bureaucracy (Bernhage8;Z@der and Neumayer 2005;
Neumayer 2002, 2003; Roberts et al. 2004; Simmo08;2Perkins and Neumayer 2007). |
find this partition intriguing, and wish to seard&eper for an understanding of which
extralegal mechanisms influence the chance of rega@dompliance. Thus, this thesis is an
attempt to shed new light on what explains compkalbased on an approach focusing on
structures (like government autonomy, politicalimegyand legal origin) and processes (like
economic development and integration in the woclohemy) characterising the member

states.

2 This thesis will only use the designation ‘regiritethe context international environmental regieg not in
the sense of a political system or synonymous stike. This is done to avoid confusion.



Moving the focus from treaty-induced explanatoryiatales to more structural
covariates, the natural choice of units of analgss changes. In most of the literature on
IEA compliance and effectiveness, researchers ra@cpupied with overall compliance. Thus,
little attention has been given to state-speciéibdviour within the framework of IEAs, and if
this focus has been present, it has been restticteadocus on behaviour among the most
powerful states (see for example: Breitmeier e2@06). Hence, | argue that my thesis brings
new insights to the literature by shifting the fe¢a member states and examining the
processes driving compliance and defiance at ttienz level.

The original goal of this thesis was to compare imternational environmental
regimes and see whether the same determinantdpagignificant role in making member
states comply. Two datasets were created, but beadithe limited time and scope of a
master thesis, as well as methodological issuesemed with the second dataset, | decided to
analyse determinants’ effect on compliance withMtmatreal Protocol alone. This prevents
me from comparing the importance of different deteants between IEAs. However, as
Mitchell (2004:128-131) argues, comparability iegtionable in the case of international
agreement, because of the heterogeneity of exiaingements as well as in regime goals and
in the difficulty of inducing actual change. Thasmotivation is to point out which
determinants improve the chances of a country ngowito compliance with the Montreal
Protocol. This will provide increased knowledge @bw@hich structural factors play a role in
such complex ‘two-level’ processes linking interaaal and national politics (Putnam 1988).

There are serious obstacles presented when withiexpluate the outcome of
international environmental accords. First, moseaments are so recent that estimating their
effects are premature. Secondly, older protocolg im@abit important information, but the
data are often neither consistent nor reliabletamstworthy results are thus hard to obtain
(Ringquist and Kostadinova 2005). Thirdly, it igthéo decide when a state has changed its
behaviour sufficiently to be labelled a complienllwing Brown Weiss and Jacobson
(1998:2): “(...) compliance occurs across a scalghafles of grey”. Such challenges have
made qualitative approaches the dominant method wbeducting research on the outcome
of IEAs. Thus, when | apply a statistical methociswer the research question, this should
represent a valuable contribution to the predomntipaualitative literature characterising the

paradigm. As such, this study has an exploratotyraa



1.2 Structure of the thesis
The Montreal Protocol making up the framework foalgsis is not familiar to everyone.

Thus,chapter twadiscusses the historical development of IEAs amnesgan introduction to

the Montreal Protocol. Theohapter thregresents the theoretical framework for the thesis.
Here, different theories are presented and madsumesble through clearly stated
hypotheses. Thereaftahapter fourintroduces event history analysis, which is the
methodological framework chosen for this thesisthi@rmore, irchapter fivethe data

material is discussed and the operationalisatidnypbthesis into variables is introduced.
Chapter sixreports the results that can be inferred fromsthgéstical analysis divided into

three models. Based on the findings here, a syisthezdel is established to summarize the
statistically significant results. Finishing offiet regression results are discussed in light of the
hypotheses set out in the theory chapter. Finaligpter severoncludes the research

guestion by summarizing the findings and discustiiegmplications of this analysis.



2. The development of IEAs and the Montreal Protoco |
After the Second World War, an explosion in mutt@hmitment through international

agreements has occurred. Cross-national greenmagne®g, focusing on the environmental
damage seen as the industrial West advanced, leadbbesent from the onset of thé"20
century, but not to the extent and comprehensionessed from 1970 and onwards. Today,
there exist approximately 225 active internatiaratlironmental accords in the world (Barrett
2003). This chapter first includes a review of de¥elopment and structuring of international
environmental regimes. Then, the history of the LlE&er scrutiny in this thesis, the

Montreal Protocol on Substances that Deplete then®©tayet is presented and discussed.

2.1 The development of International Environmental Regimes
In this thesis, an international environmental megis understood as “one that is primarily

focused on some aspect of the relationship betlwaaran society and nature and that
involves three or more nation state parties” (Mesteal. 1997:636). As displayed in Figure 1,

the establishment of environmental commitment acstates is a rather new phenomenon.

Figure 1: Cumulative counts of international envirmmmental activities, 1870-1990
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The figure is taken from Meyer et al. (1997:625)

3 A thorough treatment of case selection and operalisations is introduced in chapters 4 and 5.



The first international agreements were formed betwEuropean states and were mainly
motivated by one of two objectives. Either, an ustbnding of nature as a resource for
allocation was behind mutual commitments. For ims¢athe first international environmental
convention was signed in 1900 and included praiaati animals, birds and fish in Africa.
Of course, the treaty was initiated by the colopmlvers who wanted to secure the stock of
wild animals for their own hunters. Or, some agreets were based on a sentimental view on
some aspects of nature, like the 1933 ConventidatiRe to the Preservation of Fauna and
Flora in their Natural State (Andresen et al. 20@&83; Meyer et al. 1997). In the period up
until World War 1l few new IEAs were establishedometheless, this period saw increased
nongovernmental associational activity, although gtecentralised vein.

A crucial happening for the modern IEAs was thal@shment of the United Nations
(UN) in 1945. Suddenly, there was an arena for tijues of an international character, like
human rights, security and defence, trade and @mvient. Furthermore, the structural frame
of the UN served as an inspiration for the instiulisation of environmental commitment.
Despite such advances, the bulk of internatiomaties seen in the 1950s were related to
security and trade issues, and environmental danvageagiven little attention. This improved
in the 1960s as an increased public involvemerhinronmental issues culminated in the
1972 UN Conference on the Human Environment (tlbekiolm Conference), where 120
states participated. The conference was a brealghrfmr environmental cooperation with
the establishment of the United Nations EnvironraeRtogramme (UNEP) as well as
important principles with regard to environment aedelopment. UNEP is today the single
most important world organisation concerned with énvironment, and is a secretariat to
several of the biggest IEAs (Andresen et al. 20B8272).

In the wake of the conference, a sharp increaieAs were seen, quite a few of them
becoming global in their reach. Examples are Cotiweron Long-range Transbounday Air
Pollution (CLRTAP) (1979), United Nations Convemtion the Law of the Sea (1982), the
Vienna Convention for the Protection of the Ozoagdr (1985) and the International
Tropical Timber Organisation (1986) (Andresen e28D8). Nevertheless, nature did not
fully enter the international agenda until the digery of the ‘ozone hole’ over the Antarctic
and the devastating Chernobyl disaster in the ABD4&. This coincided with the UN report,
Our Common Futurewhich established the notion sustainable deveémthand concluded

* The meaning behind the term is that nature andldpment needs to be jointly considered (Andreset e
2008:24).



that ‘the polluter pays,’ leaving the main respbilgy for environmental cleanup with the
developed countries. This acknowledgement maddefieloping countries involve
themselves to a much greater degree than whatdexrdgreviously seen. The last twenty
years has not seen too many new IEAs as new emveotal challenges are included into the
structures of the already existing conventfoespite few new IEAs being seen, overall
international environmental activity has increaselstantially in this period (Meyer et al.
1997:638).

What explains the sudden explosion in environmergaimitment after 1960s, as
visualised in Figure 1? Environmental degradatias keen occurring for several centuries
without collective action being initiated. Exampbae the fishery collapses seen during the
period of Hanseatic League or the quadrupling opdand from 1700 to 1920 leading to
enormous losses to biodiversity (Meyer et al. 1697:638). Meyer et al. (1997:629-639)
argue that there are two dramatic changes in vgardiety explaining the rise of
contemporary environmental regimes. First, theaased prominence of scientific analyses of
the nature that was able to define and codify emirental degradation and communicate
these findings to a global audience, thus creatoligctive mobilisation and action. As the
massive expansion seen in scientific activity d&hbd a notion of an interdependent
ecosystem which sustains the very possibilityfef & frame for international activity was
created. Secondly, the creation of a broad woiddueisational structure, most importantly
through the United Nations, was important becaupeovided an international arena that
encouraged mobilisation around issues transcersdaitg borders.

To sum up, Meyer et al. (1997:637) gives a goodmason of the change seen in

IEAS’ structure and focus over time.

“Early treaties tended to be specific, signed byittd numbers of developed countries, and concerned
with the management of specific international deleecies” whereas “(...) more recent treaties (...)
emphasize regional and global interdependencies,tlagy are rooted in a broad and universalistic

scientific conception of nature as an ecosysterh wtich human society must come into balance”.

It is the latter type of agreement described haigethesis will work with.

® Notable exceptions are the UN Framework Convergio€limate Change (UNFCC) (1992) and the linked
Kyoto Protocol as well as Convention on BiologiBalersity (CBD) (1992).



2.2 The Montreal Protocol on Substances that Deplet e the Ozone
Layer.
The observation of a continued weakening of thenedayer, and especially the discovery of

the enormous ‘ozone hole’ over the Antarctic in3,98d to renewed attention to the causes
and effects of the depletion of the ozone layarc&ithe 1970s, uncertainty had existed with
regard to how severe the effect of ChlorofluoroocarfCFC) and halon gases was on the
ozone layer. Despite the fact that the chemists aeovered the destructive effect of CFC
gases on the ozone layer received the Nobel Rrickamistry for their work, powerful
chemical companies worked against this recognitissmissing it as mere science fiction
(Andresen et al. 2008:56). However, with the disale of the Antarctic ‘ozone hole,’
international scientific agreed that the problensweal and necessary to counteract.
Reducing CFC and halon gas production was vitabmbating the reduction of the earth’s
ozone layer. Yet, this was seen as a great chalesguse of both CFC and halon gases had
become widespread as important components in egfligrs and freezers, spray cans, cellular
plastics, solvents, dry cleaners and fire-extingetis (Andresen et al. 2008: 56-60).

Previous to the groundbreaking findings, intemrai cooperation had been initiated.
Notwithstanding, as a reflection of the uncertasuyl the market situation with Europe and
North America being the largest consumers and m@dy the first international agreement,
named the Vienna Convention for the Protectiorhef®@zone Layer, did not oblige the
countries to specific reductions. Thus, the negjotia of a new protocol to the Vienna
convention were tough, with the EU being splitwotbetween the countries who followed
the US in their fight for a more radical goal ddlstisation in the short run and full stop in the
long run and those favouring more moderate actibhs.negotiation round ended with the
EU giving in to the demands of the more ambitiade.sThus, 24 countries and the EU
agreed on the Montreal Protocol in 1987. It wasiedtin 1988 and entered into force on
January 11989, as a supplement to the Vienna convention.

The Protocol objective was a 50 percent reduciidhe production and consumption
of CFCs and halons in the industrialised membeestay 1999, the baseline year being 1986.
UNEP served as the secretariat to the agreemewnel@®ng countries were given a ten year

postponement to reach the same goal (referredAotizte 5- members in this thesis)

® According to the Protocol textany Party that is a developing country and whoseual calculated level
of consumption of the controlled substances istleas 0,3 kilograms per capita on the date of titeyanto
force of the Protocol for it, or any time thereaftéthin ten years of the date of entry into foafe¢he Protocol
shall, in order to meet its basic domestic needsrtitled to delay its compliance with the contr@asures set
out in paragraphs 1 to 4 of Article 2 by ten yestsr that specified in those paragraphs” (Benedl@®1:235-
236).



Despite this, pulls towards an even more radiggihte ended in changes in the original
objective of the non-article 5 members. Fifteen therafter the Montreal Protocol had been
agreed on, the US and the EU urged for introduaisgyicter regime requiring full stop in the
production and use of CFC and halon gases by Jadti&000. The more ambitious plan was
formally accepted by all parties on the second megetf the Parties in London in 1990. Later
on, the non-article 5 group decided on even mateahphase-out plans, pushing the
deadline forward to 1996 and 1994 for CFCs andrizatespectively. At this point in time,
there were 58 Parties to the Montreal Protocol,intalgp 90% of the world’s production and
consumption of ozone reducing substances. As oEhier 28 2009, 196 countries had
ratified the Montreal Protocol (The Ozone secraté2D10).

New amendments were added to the Convention, expgathe area of responsibility
and enhancing deeper cooperation on the issuemi€Repleting Substances (ODS). The
London Amendment added the Annex B substances rcaeb@chloride, methyl chloroform
and other halogenated CFCs to the Protocol. Thedwnen Amendment added the Annex
C substances hydrochlorofluorocarbons (HCFCs) hgddobromofluorocarbons (HBFCs), as
well as the Annex E substance methyl bromide tmtignal treaty (Andresen et al. 2008:61).
This thesis does not consider these amendmentsighgr.

Among scientists working on the field of IEAs, stwell known that the Montreal
Protocol is described as the success story inrétlegr short) history of international
environmental cooperation. Thus, choosing this ysase, | am aware that this might strike
the reader as both biased and not thoroughly thdhgbugh. Nonetheless, my focus is not on
whether member states comply, but ratheugerstanding which factors drive compliance
with IEAs This difference, although subtle, is cruciallie thesis and defends the choice of

the Montreal Protocol as the case of departure.




3. Theoretical framework

Compliance with the Montreal Protocol is, striatlgfined, a legal question. Still, this thesis
argues that the process towards compliance isdoplex to be properly understood without
taking extralegal features inherent to each stdateaccount. Policy-makers are confined by
economical, political, social and cultural struetsiin society, as much as by the public will
and their own personal convictions. This chaptdrdiscuss the definition of compliance,
and implement it in a broader clarifying discussadithe important distinction between
compliance, implementation and effectiveness innternational regime literature.
Furthermore, theories and previous studies areded in a discussion making up the
background for the hypotheses that this thesis tonest empirically. To structure this
examination, three prominent compliance approacht® IR literature have been used as a

frame of reference.

3.1 Defining compliance

The term compliance is commonly used when compdrélviour to specific treaty

provisions, a treaty’s broader spirit and princgplenplicit international norms and informal
agreements (Mitchell 1996:5). The different waysioflerstanding compliance reported here
are manifested in different definitions presentgagtholars. Chayes and Chayes (1993:4)
operate with a rather abstract definition. Theyarthat compliance is successful when states:
“(...) alter their behaviour, their relationshipsdaiheir expectations of one another over time
in accordance with its terms.” Young (1979:3) moglese to Chayes and Chayes’

understanding in his classical work on compliadaording to his definition:

“compliance can be said to occur when the actuahlbieur of a given subject conforms to prescribed
behaviour, and non-compliance or violation occunemactual behaviour departs significantly from

prescribed behaviour.”

These definitions offer a broad understanding ofijgitance, not only confining it tde jure
compliance, but to an internalisation of the nom@abasis for international environmental
cooperation. Following this line of argument, petfeompliance is exceedingly hard to
achieve and even harder to measure. Therefores ftb®lars further argue that substantial
compliance is what should be sought by the treatlgars. The judgment of what substantial



compliance actually signifies is left to the resbar, allowing considerable subjectivity into
an analysis.

A more tangible definition is offered by Brown Weiand Jacobson (1998:4), who
define compliers as the member states who: “adiodiee provisions of the accord and to
implementing measures that they have institutedttihéll (1996:5) acknowledges that
treaties may induce positive change in behaviowrghe actors involved, but chooses to
exclude the notion of compliance with the normsariying the agreement. He thus offers an
even more narrow definition where compliance isardgd as: “an actor’s behaviour that
conforms to a treaty’s explicit rules.”

All four definitions introduced share a focus omjget behaviour. This adds an
important qualification to the compliance issuendastrating that when doing research on
complianceactual behaviour of subjectseeds to be the focus, not intentions and attsude
This means that intentions shown through membeisgppositive attitudes towards an IEA
does not help move a country into compliance urdesisn is taken at the national level
through policy changes that materialise in acthahges in society.

The definitions presented above show a lack of @asiss among scholars with regard
to what should be included in the concepinpliance It is natural that such an understanding
varies with how the definition is used in a stuGhayes and Chayes (1993:176) argue that
the treaty regime should be measured as a lexa@larhll compliance, considering the treaty’s
scope and goals. Mitchell (1996:6), on the othexdhargues that measuring overall
compliance with an accord is likely to lead to esslinferences, calling for an empirical
measuring of compliance directed against treatyipians. As this thesis is based on a
statistical approach, two things are particulamportant; first, that the concepts utilized are
not biased and second, that they can be furtheabpealised into tangible measures
susceptible to empirical testing. Based on thisaturally follows that the narrow definitions

presented by Brown Weiss and Jacobson and Mitahelnost suitable for my analysis.

3.1.1. Implementation, compliance, effectiveness
The term compliance is used somewhat inconsistantlye existing literature on IEAS,

making it easy to confuse with related terminolgggh as implementation and effectiveness.
To avoid confusion, | carefully distinguish thesemis from each other as they refer to

different aspects of the political and legal coapien process (Axelrod et al. 2005: 163-164)
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Following Young (1979) and Brown Weiss and Jacol{4®898:4-6), | differentiate
between implementation and complianiceplementationefers to the measures that
governments take to translate international accotdsdomestic law and policy. The focus
here is on the procedures decided upon by thenateuthorities to secure compliance
further along the lineCompliancethen, goes beyond implementation, and is haaler t
measure. As mentioned in the previous section, tange is a matter of whether and to what
extent member states concur to the provision oatfreement. Thus, domestic policy must
translate into action that helps reaching the dtgtmls of the agreement. To illustrate the
difference, one can say that a member state tisacisessful at implementing the Montreal
Protocol is a state that effectively incorporateslaws put forward by the accord into the
national legal system. Yet, to be a good comptiehe Montreal Protocol, this legal system
must be enforced on all CFC and halon polluterd,antual action must be taken to reduce
the emission levels to the level agreed upon, withé deadline set by the Ozone Secretariat.

Furthermore, it is important to clarify the distilon between the terntompliance
andeffectivenes®Both concepts are considered to evaluate theméof a process. The
difference then, is what they emphasise when etiatya regime. As Underdal (1998:6)
points out, the level of compliance, together wiita stringency of regime injunctions and
side effects, make up the functions that togetharwgork as a measure on effectiveness.
Accordingly, level of compliance can partly expléwel of effectiveness. Compliance
considers the legal aspect of the outcome; whetieemember states adhere to the rules it has
bound itself to adhere to. Effectiveness look$atliroader consequences, for example
whether changes can be traced in the environmentddihe policies initiated by an IEA.

Such causal connections are hard to verify. Thu&rawn Weiss and Jacobson (1998)
underline, even though signatory states are in tiange with a treaty, it does not mean that
the treaty is effective in fighting the problemswddresses. Closely connected to this argument,
Underdal (1998.6) asserts that;

“(...) maximizing compliance is not necessarily a daktesign principle if the ultimate goal is to
enhance regime effectiveness. The regimes thahasé easily complied with are those that require

little or no change of behaviour.”

3.2 Understanding compliance — the point of departu re
The compliance debate first became salient inRhigérature in the 1970s. It derived from

the literature on international arms control whieds the main field of research during the
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Cold War. Following the fall of the Iron Curtaime focus on compliance was transferred into
other areas of international cooperation. Aftee\a fears with an extensive literature being
produced on IEAs and compliance in the first halihe 1990s, Mitchell(1996:4) concluded
that: “the number of and variety of proposals tpiave international environmental treaties
suggest (...) that we still lack a solid understagdihwhat factors facilitate, and which
impede, compliance with a treaty”. Today, 20 yedtsr the debate accelerated, the
compliance literature is still factionalised.

The compliance paradigm originated as a debatedagtthe realist enforcement
school emphasizing the importance of sanctions tlamdnanagerial school focusing on the
importance of capacity building for securing corapte. Eventually, the constructivists also
included themselves in the discussion of what makaes comply, introducing the
importance of norms and legitimacy into the disseuAs Borzel et al. (2007) state, these
theories have traditionally been preoccupied withl@ating regime framework as it has been
used for research on the differences in level afgancebetweerinternational agreements.
Such an approach is inappropriate in this thesid@sus oncross-national patterns of
compliance with a single IEAevertheless, inspired by Borzel et al. (2007) Bacthhagen
(2008), | argue that the IR theories projectingftalel of environmental governance can be
used as a framework for hypotheses on cross-ntidferences of compliance. Hence, this
chapter is structured around the realist enforcéms@rool, the institutionalist managerial
school and the constructivist legitimacy schookhrt introduction to each of the schools is
presented, consecutively followed by the presemmati the theories and hypothesis that |
find to fit under each branch. However, it needbagointed out that the intention of
structuring the chapter this way is not a wishest and compare the strength of each school
up against the others. This is merely a structynial to reflect the literature that the IEA
paradigm originates from and place the hypothesesrdingly. Thus, this thesis is interested
in assessing each hypothesis’ explanatory powenwbmpliance is considered, and the use
of IR theories should not be considered anythingentiwan a structural device.

As already mentioned, this thesis is exploratorgature. As the compliance paradigm
with regard to cross-national variation is stilden-studied, the theoretical foundation for the
hypotheses to be tested here is less establishedih theories that originated with regard to
overall regime compliance and effectiveness. Camsetly, the point of departure for the
following theoretical discussion is theories andoginal assessments on the broader subject
of international environmental politics. The aimtlis study then, is to test a group of

hypothesis that have been postulated to affecita’stenvironmental record, and see whether
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these assumptions hold in a quantitative analysimember state compliance with the

Montreal Protocol.

3.3 The enforcement school
The enforcement school arose out of a realist ataofuinternational politics. Some realists

argue that the only reason why states comply \ithslis that they are so shallow and
vaguely formulated that it is close to impossilderhembers to defect (Downs et al. 1996;
Haas 1998). The enforcement school treats intenmataccords in a more serious manner,
but considers inter-state binding agreements wideed by states only when the states’
myopic self-interests justify the costs of membgrsNon-compliance in the realist eyes,
therefore, is intentional and based on a profitim#sing rationale. Consequently, the
scholars contend that for members to comply witbrimational agreements, institutionalised
monitoring and sanctioning mechanisms that makedises of defection exceed the benefits,
must be introduced (Borzel et al. 2007; Downs €1996). However, states do not face the
same compliance costs, nor are they homogenousytise to sanctions. This section will,
through theories on state power and economic iategr, consider the importance of
autonomy versus interdependence when explainingliberved variance in compliance

across member states to the Montreal Protocol.

3.3.1 State power
Following the realist line of argument, one canextghe sensitivity of imposed costs to vary

with states’ economic and political power (Bérzeake 2007:5-8). Thus, powerful states are
expected to be less preoccupied with complying withrnational accords as their size
politically, economically or military is what gramthem legitimacy and influence, and not
their cooperation reputation (Perkins and Neumager7:22). Along a similar line of
argument, one can argue that powerful states are autonomous, making their ability to
resist pressure and defy international obligat&tnsnger (Borzel et al. 2007:5-6). Hence, it
naturally follows that external enforcement constsaare more costly for the economically
and politically weak states. Based on this asswonpsicholars expect that less powerful
members ratifying IEAs are better compliers thagirtpowerful adversaries. A competing
assumption is that the more economic and polipoafer a state has got, the more able it is to

shape the legal framework according to its owneyeefces (Moravcsik 1997; Borzel et al.
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2007). Thus, one should expect a better recordmwiptiance to be seen among powerful
states.

In their study of member state compliance with BW,|Bo6rzel et al. (2007) find
support for the theoretical assumption that lesgapful states are better complaints than their
adversaries. Yet, this stand is challenged by Ngem@002), who argues, based on a
quantitative study of reporting requirements ur@dereS’, that one can expect big and
important signatory states to be better complieas tsmaller, less important members. His
line of argument is that the process to reach campé should not be taken as a sign of
outright concern, but rather as an indicator dfestanterest in demonstrating their
importance in the world. The lack of consensuseliterature leads us to the following two
hypotheses:

H1: Compliance with the Montreal Protocol is moilkely when the member state is weak.
H2: Compliance with the Montreal Protocol is moikely among strong member states.

3.3.2 Economic integration
The more dependent a state is on sustaining amgetebnship with the outside world, the

more it will be in its interest to comply with agr@ement one is member of. Consequently,
globally and regionally integrated states shouldnoee prone to adopt ambitious agreements
as well as change their behaviour accordingly caetpto their less integrated adversaries
(Mitchell 2003:453; Haas 1998:29-30). Based on eicgdistudies conducted on trade and
environment by Runge (1996), Vogel (1997) and Péxlamd Pouyet (2002), Bernhagen
summarises the relationship between environmeatalrds and openness to trade as

ambiguous.

“On the one hand, trade integration can increasg@mental cooperation by promoting growth and
technological development, thereby increasing pultdimands for environmental protection while
reducing the pollution intensity of production. @@ other hand, integration in global trade proside
governments with incentives to keep the domestit lborden on producers low, minimizing the costs
to business from strong environmental regulation, thereby depressing a country’s commitment to

international environmental action” (Bernhagen 292§

As the first scholar to test this assumption quatitiely with regard to environmental

compliance and participation, Bernhagen (2008)fticht trade dependence depresses IEA

" The Convention on International Trade in Endangi@gecies of Wild Fauna and Flora.
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participation significantly, whereas no significaftect on compliance can be concluded.
However, the small sample is problematic, possitéking the detection of statistically
significant results unnaturally hard. The theowmdttifferences lead to the following two
hypotheses:

H3: Higher levels of integration in the world ecany raise the propensity for compliance
with the Montreal accord.

H4: Higher levels of integration in the world ecang lower the likelihood of member
compliance with the Montreal Protocol.

3.4 The managerial school
Opposed to the realist focus on a lack of willingsehe managerialidteocus on the states’

lack of abilityto comply with international accords. The managesthool is a branch within
the institutionalist IR approach. The literatures fiacused on three main sources of
involuntary defiance: weak or lacking state capesjtambiguous and indeterminate treaty
language and the temporal dimension tied to sacidleconomic changes following treaty
obligations (Chayes and Chayes 1993:188-197; Chany@€£hayes 1995; Haas et al. 1993,
Brown Weiss and Jacobson 1998; Borzel et al. 2B6aitmeier et al. 2006). Most of the
empirical work on compliance has concluded thaestapacity is decisive. This section will
focus merely on state capacity and social and enanchanges, as the treaty language apply
similarly to all members of the accord, and therefmannot account for cross-national
variation. There are many factors that may infleesiate capacity, directly as well as
indirectly. First, government capacity and autonasngonsidered, followed by political
regime, and economic development, which both maka lbroader framework that restricts a
state’s freedom of movement in the internation&lesp. Lastly, the importance of legal origin

is discussed as it frames the legal system thradgbh international law is domesticated.

3.4.1 Government autonomy and capacity
Because the literature that considers state cypasis the concept differently, an important

divide between government autonomy and governmegrdaty is introduced (Simmons 1998;
Borzel et al. 2007)Government autononmgmphasises the dynamic between domestic
institutional structures and partisan veto play&he underlying logic is that as the amount of

institutional veto players increases, the statess efficient in making and implementing

® The designation “managerial school” was firstadiced by Downs et al. (1996).
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national policies that comply with costly interraatal prescriptions (Borzel et al. 2007:8;
Haverland 2000; Giuliani 2003). As influential vgilayers come to the fore, the likelihood of
a state moving into compliance decreases. Have(R0@D) finds support for the paralysing
effect veto players can have in his case studgnpfementation of the Packaging Waste
Directive imposed on the member states by the EtJcahcludes that the timing and quality
of compliance depends on the opposition met bytutginal veto players when running the
directive through the national political systermarly, Giuliani (2003:152) finds that the
degree of national adaption to the EU decreast#seasumber of veto players increase, as
they increase internal decision-making costs aadtes less flexibility and effectiveness in
the policy-making system.

Government capacityomprises a state’s ability to act, based on firdrendowments
and human resources (Cameron et al. 1996:49), Stfficient endowments do not
automatically mean full compliance. Dispersed resesimay make coordination difficult,
independent of the endowments available. Also, eota to state capacity is the existence of
corruption The more corruption is present in a society héwler it is to secure that
endowments are effectively managed. | thus hypatbdbat a society driven through a high
degree of corruption is more prone to defect thaackety where corruption is insignificant.

The presentation above allows us to assume a\gos#iationship between
government capacity and government autonomy arme stenpliance, as well as a negative
effect of corruption on compliance. An influent&ldy by Brown Weiss and Jacobson (1998)
has compared state compliance for eight countrigsfive environmental accords through
ten yeard They conclude, in harmony with the manageriabstithat administrative
capacity is a crucial variable when seeking to axptompliance. Supporting such findings,
Simmons (1998:83) writes: “[lJacking such admiragive or technical capacities, rule-
consistent behaviour may simply not be within anatgry’s choice set.” Taking such
assumptions as their starting point, Haas, Keolkaaé (1993) argue that the main function
of international agreements, next to introducintigalbions to signatory states, is to facilitate
a minimum performance for states who lack the ressuor endowments necessary for

compliance. The above discussion allows three ngsats to be formulated:

° The eight countries under scrutiny were; Brazin@roon, China, Hungary, India, Japan, the Soviet
Union/Russian Federation, the United States asagelhe European Union. The five treaties chosar;Wiée
World heritage Convention, CITES, the Internatiohapical Timber Agreement, the London Ocean Dumpin
Convention and the Montreal Protocol on SubstatitasDeplete the Ozone Layer.
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H5: Compliance with the Montreal covenant is makelyy when the degree of government
autonomy is strong.

H6: Compliance with the Montreal Protocol is moilkely when the degree of government
capacity is strong.

H7: The probability of compliance with the Montreaicord increases adversely with the
range of corruption in society.

3.4.2 Political regime
The importance of political regime for economicwtio and social welfare is a well studied
phenomenon among political scientists. The regimaés for compliance with international
regimes, however, is less theorised. Beth A. Sing1{@A98) introduces us to an approach she
names democratic legalism. The assumption is #rabdratic regimes are more likely to
comply with international legal obligations thart@racies. The mindset behind this
argument is based on the tendency among democtadiesbound into &one of law’'in
their meeting with the legal frameworks on the arehinternational cooperation (Simmons
1998:83). Their respect for judicial processes @mktitutional limitations on governing
power makes democratic rulers more prone to acoégbased constraints on their behaviour
in the international sphere, especially so if thdigiary is independent. Thus, Simmons
(1998:84) conclude that: “liberal democracies acganikely than are other regime types to
revere law, promote compromise, and respect presexsadjudication.”

Young (1979) and Neumayer (2002) also argue thabdeacies should exhibit
stronger IEA commitment than their autocratic adages. Their argumentation, however,
hinges on another kind of reasoning. According éuikayer;

“(...) in democracies citizens are better informedwlenvironmental problems (freedom of press) and
can better express their environmental concernglantands (freedom of speech), which will facilitate
an organization of environmental interests (freeddmssociation), which will in turn put pressure o
policy entrepreneurs operating in a competitivetigal system to respond positively to these demsand

(freedom of vote), both domestically as well asiaternational cooperation” (Neumayer 2002:140)

For Neumayer, the core of the positive link betwdemocracy and international
environmental commitment is that environmentaltsts influence policy-makers. Simmons,
however, sees the constraints on power by laweadehisive driving force creating a positive
link between democracy and environmental compliance

Some theorists also find it likely that democraaigight not be as positive for the

environment as one might think. As liberal demo@sare built around a capitalist system,
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private property rights and individual liberty ar@nerstones in a free society. Maximising
profit for one self through economic advancememhis a self-evident right, whereas the
environment might suffer severely from such a mépfd (Neumayer 2002; Desai 1998).
Political economists also raise this concern, argtihat the short-lived character of a
democratic government forces politicians to haval doals; both pleasing the population and
winning the next election. This narrow time prospewerlying the politicians’ policy
recommendations break with the necessity of longxt@on-myopic planning to combat
environmental problems (Lafferty and Meadowcrof®8268-271; Keech 1996).

Turning to empirical studies, most scholars fingbaitive relationship between
democracy and different environmental issues. Eafrthe first empirical contributions to
this field, Congleton (1992) finds that when cofiing for other variables, democracies are
more likely to sign the Vienna Convention and thentteal Protocol. Still, the same
democracies show statistically higher methane @@ @mission rates. Such a
multidimensional relationship is also supported\vigllarsky (1998). Brown Weiss and
Jacobson (1998:532-534) find, in their comparasiwely, support for the assumption that
democracies are positive for compliance. They emighaoth independent courts and public
influence as important features promoting membeession. Still, evidence also show that
environmental action might be hampered or delagetemocracies as government must
respond to the public will, which may not be indav of environmental commitments. Strong
support for the theorised positive relationshifoisnd in Neumayer’s (2002) cross-national
study of environmental commitment with four IEAsHe observes that regardless of
operationalisation, democracy enhances environrhpaetBbbormance. This makes him
conclude: “All other things being equal, a more dematic world will also be a world with
stronger environmental commitment” (Neumayer 2082)1From this discussion the

following hypothesis can be deduced:

H8: Higher levels of democracy raise the likelihaddcompliance with the Montreal
Protocol.

19°0f course, capitalism is also found in authoritarstates. The difference is that here, privatpgny and
individual rights are often restricted to a sméitean practice, whereas it in democracies is siggol to
comprise all citizens.

M The Environmental agreements studied were; thed&Rootocol, the Montreal Protocol, the Rotterdam
Convention and the Cartagena Protocol.
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3.4.3 Economic development
The effect of economic development on environmethegradation was first put out by the

World Bank Development Report in 1992 and has sihere been assigned the name ‘the
Environmental Kuznets curve’, with a clear refeetw the theories of income inequality put
forward by Kuznets (1955), showing a U-shaped itecepattern. Briefly, the shape of the
curve shows us that as poor states become rittesrfitst increase environmental pressures
until a turning point is reached. From this point the relationship changes from negative to
positive and continued economic advances reducecamvental damage (Panayotou
2003:45-46). Grossman and Krueger (1995:370-3nd)if their influential work that despite
natural variation in the turning point for diffetgmollutants, environmental degradation tends
to start decreasing as a state reaches an incoenefi®8000 per capita. They thus provide
support for a curvilinear relationship between exort development and compliance.

Despite the consensus in the early 1990s with degathis relationship, more recent
empirical assessments are critical of assigningragolar shape to all pollutants and across
all countries. Re-examining the World Bank and Gnean and Krueger analyses with more
recent data, Harbaugh et al. (2002) find that théemce for an inverted-U relationship is
weak. Their reassessment shows that both the gupumt and the very shape of the
relationship between development and differentypalits are sensitive to only small changes
in the data. Panayotou (2003) points out that despe established empirical relationship
found, it is not higher income per se that createsronmental improvement. Rather, it is the
responsiveness to the increased demand for pratestithe environment.

Janicke (1992:53) postulates that high levels ohemic development is favourable
for environmental protection because richer coaatsees a substantial drop in the number of
people working with industrial production as theveme industries turn dominant. As for
environmental awareness, the author argues thaagdn and increased leisure promote
change in values and offers better preconditiongifi@ironmental mobilisation. Another
empirical study finds that an increased standatt/ioig show little discernible effect on
implementation and compliance with the IEAs undgusny. Economic collapse, on the
other hand, turned out to have a profound effadtntainly indirectly as limited resources
and rapid inflation rates made the customs inspechore inclined to allow illicit trade in
endangered species in exchange for a return sepftee mone¥? (Brown Weiss and
Jacobson 1998:530-531).

2 The study found that Cameroon and Russia failemtainue being in compliance with the CITES regime
the wake of the economic chaos that both membtasséxperienced in the mid-1980s
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There are complex processes lying behind the chiogea traditional through an
industrial to a modern society. Hence, one shoakpkn mind that whichever effect is found
between economic development and IEA compliancet Wids behind is immense changes in
society permeating all levels of a citizen’s lifdnis allows us to create the following

hypotheses:

H9: Increases in economic development first de@dhs likelihood of compliance with the
Montreal Protocol before the effect turns and conéid economic advancement sees an
increased chance of reaching compliance.

H10: The likelihood of compliance with the Montr@abtocol increases the richer the state.

3.4.4 Legal origin
In the literature on compliance, the importancewfure and tradition is often evaluated

through a country’s legal system. The assumptidhasthe more litigious and complex the
legal system is, the more likely the member s&te be a non-complier. La Porta et al. (1999)
distinguish between five types of legal origin; Goon law, French civil law, German civil

law, Scandinavian civil law and Socialist law. hetliterature on EU-compliance, the
Scandinavian civil law model is considered the naffgctive in their treatment of disputes as
well as being respectful to international law. Tigsord makes scholars assume that
compliance with EU law happens quicker here (Perkimd Neumayer 2007:25-26).

Taking a broader approach to the importance abnaltlegal systems, Simmons
(2000) tests compliance with the International MangFund (IMF). She finds that French
civil law as well as Socialist law is inferior the other systems at securing property rights,
significantly decreasing a member state’s prob@ilii moving into compliance with IMF
law. Furthermore, the same two groups of legalesystare expected to have the lowest level
of government efficiency, further reducing the atesof compliance. In socialist law this
finding is based on the argument that the extreoveep of the state corrupts the bureaucracy,
whereas the French civil law system’s inefficiet@iyges on a too autonomous bureaucracy
(Glaeser and Schleifer 2002; La Porta et al. 1998233).

Based on the empirical assessments of the impatailegal origin for compliance, |
expect to find that member states practising Sistilaw or French civil law will perform
worse than Common law, German civil law and Scaadan civil law when compliance

with an environmental accord is considered.

H11: The likelihood of reaching compliance witle tfontreal Protocol declines if
the member state has a French civil law or a Setigdw model.
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3.5 The legitimacy school
Opposing the enforcement and management schoalsrstanding of non-compliance as a

matter of power or capacity, scholars based irctimstructivist branch of IR focus on the
importance of legitimacy through social learningl gersuasion (Checkel 2001; Simmons
1998). They agree with the enforcement schoolsiragsion that compliance is strategic,
implying a matter of choice. However, the mechanisrough which this happens, vary
substantially. The legitimacy school considersrimi¢ional agreements to be social constructs,
and thus they argue that compliance should be a@@lyith a focus on communication
between agents. Consequently, scholars assumstaites comply with international law
because they feel a moral obligation to do so, @afled ‘logic of appropriateness’ (Checkel
2001:557). Checkel (2001) introduces two causalhaeisms through which social actors
internalise international norms; social mobilisatand social learning. The work on social
mobilisation focuses on how domestic and intermaficnterest groups may promote pressure
on state policy makers, utilising internationalmer® (Checkel 2001:557-560). Through the
mechanism of social learning, preferences areealter a more lasting manner, for example
through compliance pull from other compliant statexeptance of the rule-setting
institutions as well as persuasion and learningupn deliberative argumentations where
demands and threats are absent. (Borzel et al:ADA2; Checkel 2001:560-564). The
theories and hypotheses presented in the follos@agion all relate to this constructivist idea
of the importance of norm-driven behaviour for urstinding signatory state compliance.
Public opinion, Environmental Non-Governmental @rigations (ENGOs) and green and
left-libertarian parties are assumed to influencktipal attitudes. Moreover, the length of
membership, both of the Montreal Protocol and tble & e assumed to affect the
internalisation of norms. Lastly, compliance putirh neighbouring states is theorised to

affect states through persuasion and social legrnin

3.5.1 Public opinion
Connected to the social mobilisation theory ofldgtimacy school, compliance with an

international environmental accord is considerededigher the more concerned the
population is with the problem at hand (Haas 1988:Brown Weiss and Jacobson (1998:29-
30) point out that if the public thinks of an IEA emportant and that environmental

regulation is needed, then the government will loeeninclined to pursue policies securing

13 This type of “social sanctioning” against defestbave a realist touch to it as norms are notnateed; they
merely constrain state behaviour.
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compliance in the long run. They point out thatlpusupport for environmentalist issues
suddenly became salient in the US in the early 4@r@ in Europe during the second half of
the 1980s. The close link between the rising caneeth environmental issues and the wave
of IEAs introduced in this time period should netinderestimated. Still, the environmental
issue constantly fights with other political iss@iesattention, and the trend is that when the
economy fares well, the relative importance of emwinentalism grows, but as economic
hardship comes, economic concerns get higher sali&upporting these theoretical
considerations, Brown Weiss and Jacobson (1998)ifittheir qualitative study of five IEAs
that the importance of public opinion coupled witkdia coverage turned out as very

important in persuading national authorities toawording to IEA norms.

H12: The likelihood of member compliance with thenkeal accord increases as the
population acknowledges the agreement as important.

3.5.2 Montreal Protocol membership length
Understanding the nature of compliance withoutrtgkime into consideration is hard. Most

scholars working empirically with this concept seenpliance with regimes as improving
over time as norms are accepted and internaliseckasing the legitimacy of an accord. In
this, there is a strong case to be made for thstagstivist theory of the importance of social
learning processes. Brown Weiss and Jacobson @P®8537-542) find that: “the trend over
the decades was toward greater compliance.” Théamém through which this happens is
an overall increased attention to implementatich@mpliance, as well as a strengthening of
the supervisory mechanisms and compliance pultthgronembers taking a leading role.
Breitmeier et al. (2006:71) find the same conveggattern of compliance over time in their
study of 23 IEAs. Still, they only include what thieave defined as important members in
each agreement, and thus they do not represenidieerange of members in the agreements.
Haas’ (1998:29) study of compliance with EU direef assigns a role to maturity as well. He
argues that the political will to comply increase®r time as EU institutional factors gain
more influence on domestic factors. Thus, implemngrd time dimension into the analysis to

comprehend its importance, as well as measuringhhi of causality, seems valuable.

H13: The likelihood of compliance with the Montr@abtocol increases the longer the time
since the state ratified the agreement.
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3.5.3 EU membership length
One of the biggest achievements of the Europeaarijmioject has been to create more

interdependence between member countries. Bastdsoregional integration, Mitchell
(2003:453) theorises that EU-members are more gmadopt ambitious agreements and
change behaviour according to IEAs more easily thas integrated states. This also follows
from the fact that the EU is a contracting membenany environmental accords and has
even taken on a global leadership role in sombedd. As the EU signs binding treaties, it
affects all member states as they are expectedetap to the standards set in Brussels (Grant
et al. 2000:89-119).

Also, when considering compliance with EU-direesya reputational effect has been
introduced as a possible explanation for why tlesusts variation with regard to compliance.
Giuliani (2003:146-147) argues that new EU-entranésbetter compliers than older ones.
This hinges on the assumption that new memberstwishow themselves as dependable and
responsible collaborators and create legitimacyrarbe other members. Thus, they are
expected to make bigger efforts to implement amdpdy with IEA law. Support for this
hypothesis is found in Perkins and Neumayers’ (28@rdy of implementation of EU
environmental directives where a quantitative asialgonfirm that recent entrants see less
legal infringements. They thus contend that welblelished members feel comfortable in
their seats as they have shown themselves aslegtiatiners over a long period of time.
Hence, they might defend national economic intereger EU environmental law.

Contradicting the abovementioned chain of caysadme constructivists inspired by
the social movements’ literature argue that thati@hship between membership length and
compliance is reverse. Checkel (2001) argues tigatausal mechanism behind this
assumption is that through social interaction, othember states and international actors
help infringing states into adherence with the moohthe organisation and thus towards
compliance. However, Checkel (2001:567-568) pamnitsthat domestic institutions influence
whether the change in agent interest towards camgdi happens through learning,
persuasion or social sanctioning. Inherent in twgas learning theory is the assumption that
such learning happens over time. Thus, one shogddat that with time, norms and rules are
more likely to be internalised by the member steaded through this a move towards

compliance should be observed. This theoreticaéveallows for three hypotheses:

H14: The propensity for compliance with the Montr@eotocol increases if the member state
is an EU-member.
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H15: Young members to the EU are more likely tonmmpliance with the Montreal
Protocol than older members.

H16: The longer a state has been an EU-membemtire likely it is to comply with the
Montreal covenant.

3.5.4 Environmental Non-Governmental Organisations

The role of ENGOs in global environmental politiess been heavily studied, mainly through
gualitative studies (e.g. Brown Weiss and Jacoli®®8; DeSombre 2000; Janicke and
Weidner 1997; Haverland 2000). Scholars theoriaerhtional and international ENGOs
create a compliance pull on authorities and pati@kers (Breitmeier et al. 2006; Axelrod et
al. 2005; Brown Weiss and Jacobson 1998; Young;1@f8ckel 2001; Haas et al. 1993;
Andresen and Gulbrandsen 2003; Cameron et al. 1B8#) Breitmeier (2006), Young et al.
(2006:104) and Brown Weiss and Jacobson (1998)irirlkdeir empirical studies of
environmental accords that the presence of ENG@asgive for compliance. The latter
scholars found that because democracies provide@®N@th freedom to operate,
transnational coalitions lobbying for improving gosmment compliance efforts are
established. This tendency has been strengtheoedtfre 1970s to the 1990s. Haas et al.
(1993), in their influential study of seven IEAsntirms and adds further qualifications to the

already mentioned empirically based assumptionsy Tlnclude:

“[i]f there is one key variable accounting for pmlichange, it is the degree of domestic
environmentalist pressure in major industrializethdcracies, not the decision-making rules of the

relevant international institutions” (Haas et &93:14).

Environmental groups, then, are expected to hgnesaive effect on signatory state’s

compliance with the Montreal Protocol. This leausswith a new hypothesis:

H17: Compliance with the Montreal agreement is mikely among member states where
active ENGOs operate with success

3.5.5 Political orientation

In a constructivist context, the success of greghleft-libertarian political parties can be
held as an indication on how citizens evaluatdrtiportance of environmental issues. The
bigger these parties are, the more environmentaligerned the population. Bernhagen
(2008) argues that green party popularity is a pr@tiable reflecting the view a member
state population has on the importance of avoidmgronmental deterioration through
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complying with IEAs. He finds evidence for the innfamce of green party popularity when
considering IEA implementation, but the effect &t significant for member compliance.
Furthermore, Janicke (1992; Janicke and Weidner 1f#®ds weak results for the green seats
theory. In his first review of conditions for enmitrmental policy success, Janicke (1992:49)
renders little influence to green parties. In hmrerecent publishing, Janicke and Weidner
(1997:306-307) are more moderate, concluding tbatraling to 13 case studies on
environmental policy making, green parties are @cessary condition for implementation
even though they may have a positive effect. Thigyathat part of its lacking influence is
due to unfavourable electoral systems that obstithetr high voting potential from
materialising.

Neumayer (2003) considers the combined strengginesn and left-libertarian parties
and finds, in his panel analysis of air pollutionQECD countries, that “green or left-
libertarian parliamentary strength is unambiguoasig robustly associated with lower
pollution levels for all five air pollutants ()”.(Neumayer 2003:218). He explains the robust
results by arguing that even though green partesmall in most countries, their influence
stems from their success in forcing governmentake environmental concerns seriously.
When concerned with left-wing party strength alddeumayer (2003) observes that the
association with lower pollution levels are lesasistent and robust, although it too point in a
positive direction. Janicke (1992:49) supports ¢hfesdings with regard to the left-wing
parties, arguing that: “in international compariskeft-wing governments as a whole do more
for the environment than those on the right wirBgtause there are varying assumptions and
findings with regard to the effect of green and-ldfertarian parties, two separate hypotheses
are introduced in an attempt to single out thalated effects.

H18: Green party popularity raises the likelihoodocompliance with the Montreal accord.
H19: Left-libertarian executives raise the likeldwof compliance with the Montreal
Protocol

3.5.6 Regional compliance
In the democratisation literature, Doorensplee0@Gocuses on the importance of

democracy in the region for the propensity of sestecoming democratic. In the
international regimes literature, such an argurh@stnot been particularly prominent.
However, Simmons (2000) argues that one shoulddenthe effect of a regional
compliance pull. In her event history analysis @fenitment and compliance with IMF, she

25



finds statistical evidence for the hypothesis thatate is more likely to move into compliance
if the contiguous countries already are compliglence, she concludes that: “[o]ne of the
most interesting findings is that the behaviouotbfer countries, especially in one’s own
region, has far more influence on commitment andg@nce than has generally been
recognized” (Simmons 2000:832). Simmons’ findings/e as an argument for a
constructivist inspired argument in close relatiothe social learning theories introduced

earlier. Thus, a hypothesis is developed for ercglinesearch:

H20: The likelihood of reaching compliance with Mentreal Protocol increases if the
region the member state belongs to is one of gdgeyaod levels of compliance.

3.6 Summary of arguments and hypotheses
Table 1 summarises the theorised effects of eachbla on the likelihood of member state

compliance with the Montreal Protocol.

Table 1: Expected effects on member state compliaaavith the Montreal Protocol

Expected effect

Enforcement factors
Country Strength +/-
Integration in world economy +/-

Managerial factors

Government autonomy +
Government capacity +
Corruption -
Democracy +
Level of economic development +/-

French Civil law -
Socialist law -

Legitimacy factors

Public attitude towards Protocol +
MP-membership length +
EU-membership length +-

Active environmental NGOs

+
Green party popularity +
Left-libertarian executive +

+

Regional compliance

26



Founded on an assumption of states as rationalsasimme authors argue tipatwerful states
are more likely to be bad compliers based on ttexmational autonomy they exhibit. Others
contend that powerful states are good complieraumethey see this as an opportunity of
showing their importance in the world. Turningetmonomic integrationopposing views also
exist. Whereas some postulate that highly intedrstates are better compliers because they
depend on a good reputation internationally, otberdend that the same countries have great
incentives to keep production costs at a minimumttiact companies and investors, and this
does not allow for environmental commitments.

Focusing on states’ ability to comply, scholarseagihat the morautonomous a
governments from society, the more effectively it can rulays the faster compliance.
Government capacifyseen through endowments and human resourcdsopithaorised to be
positive for a state’s compliance reco@rruption, on the other hand, is assumed to reduce a
signatory state’s compliance merit. d@mocratic statés taken to be a better complier than
its authoritarian adversary. Likewise, resourcesimportant to be able to comply, and even
though scholars disagree on the shape of theaoesdtip, there is consensus with regard to
economic developmentgmsitive influence on the chance of living uptie Montreal
Protocol’'s demands. A statdegal systenis also assumed to impact on compliance chances.
Here, Socialist law and French civil law is hypatised to fare worse than other judicial
systems based mainly on low efficiency.

The last group of theories are based on the uradwetisiy that social learning and
legitimacy pushes compliandeublic supportfor IEAs is thus assumed to be positive for
compliance. Furthermore, states that have besmbers to the Montreal Protodolr a while
are assumed to be better compliers than newcomeeasbe they have internalised the
underlying normsEU-membership lengtis also hypothesised to be influential on
compliance both in a negative and positive way. &eoholars assume that new entrants will
be preoccupied with appearing as responsible diadbie partners, and thus comply, whereas
others argue that mature members are more likebg i@ compliance because they have had
more time to internalise laws and move into adhezeihe importance of a compliance pull
from ENGOsfor compliance has also been underlined by schokdso, political orientation
is postulated to play a role in the compliance pssc Botlgreen seat@ parliament as well
asleft-libertariansin government are assumed to push national poii@ more
environmental-friendly direction. Lastly, a theany the importance okgional compliance
for own adherence materialise in a hypothesistti@higher compliance rates in a region, the

more likely a non-compliant state is to follow.
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4.0 Methodology: Event history analysis

This section will connect the theoretical discussiochapter three with the methodological
framework for the analysis. The term methodologyase understood as; “the means scholars
employ to increase confidence that the inferenceg mnake about the social and political
world are valid” (Hall 2003:373). First, the choioka quantitative model will be argued for,
followed by an introduction of the case selectioat tporoved necessary. Furthermore, the
logic of an event history model will be introducégfore an introduction to the specific

model of choice is presented and thoroughly dissmliss

4.1 Choosing a quantitative model
To be able to draw proper inferences from the,ddéantifying a determinate research design

is crucial (King et al. 1994:9, 118-124). In myeasch question | ask which factors affect
member state compliance with international envirental accords. This point of departure
implies two things; first, member state behaviowsibe analysed, and secondly, a process
across time is necessary to see how party comglieimanges. The cross-unit and cross-time
dimensions embodied in my research question, imptie ability of causal inference to be
made. Mitchell (2004:140-143) points out that ldndinal studies able to point at causal
relationships are highly needed, but lacking beeafisheoretical and empirical obstacles.
According to King, Keohane and Verba (1994.75-8@)sal processes with high certainty
can best be traced through quantitative approadimess, | have decided to utilise a
guantitative model labelled event history analysis.

Next to enabling causal inferences, the quantegatiethod’s main strength is its
ability to draw parsimonious conclusions from bigaunts of information (George and
Bennett 2005:30-31; King et al. 1994). As | incluaesignatory states (196 states) to the
Montreal Protocol and follow them over the courkéroe, a large-N study is best at
deducing clear and meaningful inferences baseti@tatge sample in this thesis.

When choosing a quantitative design, | sacrifieedtivantages connected with the
gualitative approach. As pointed out frequentlpra@blem with researchers applying a
guantitative method, as opposed to a qualitatisggde is that they do not possess in-depth
knowledge of their many cases (Hall 2003; McKeowAd; Ragin 2004; Gerring 2004).
Lacking knowledge about the units of the phenomamater scrutiny might lead to bias. At
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its worst, it might lead to model misspecificatiomish regard to internal validity. Sartori
(1970:1040-1046) underlines the importance of cptuaising the theories so broadly that
empirical testing can be made on the whole sanplienarrow enough to be able to say
something substantial about the world, as is. e tharns against moving to such a high
level of abstraction that conclusions are madedbatot reflect the nature of the research
object. However, | try to mitigate these shortcogsithrough establishing a firm research
design as well as taking question of validity aelthbility serious.

As a reminder, | end this section by repeating wisaek to do with my thesis, and
contrasting this with what | daot intend to do. | wish to be able to say somethimgua how
states behave with regard to binding processd®imternational sphere, more in particular,
with IEAs. To absorb the notion of behaviour in amalyses, | focus on understanding what
makes some member states comply early while sosmelaggards and others do not
comply at all. This being said, | am not interestedxplaining how much is achieved from a
given environmental regime in total progress, mot tkgard the implementation process of
an IEA as important for my study. These consideratiare different processes than the
evolution of compliance, and consequently showdd ak treated separately.

Furthermore, my focus is on parties to, or memb&rtEAs'. This means that | am
not conducting research on non-members to the agnets under scrutiny. | therefore follow
Chayes and Chayes (1993; 1995) assuming that agneematter inherently in pushing for
change, and that the compliance processes seen attlenvironmental agreement differs
from the pattern of behaviour seen among non-mesnbé&is assumption has been criticised
under the labahe endogeneity problerand is according to Mitchell (2003) and Downs
(1996:382-287) a problem to the entire area ofarede The argument is that there exists a
bias in the entire branch of research becauseamgtries that have already become member
to an agreement are put under scrutiny. If onemassuhat: “[a]greements are signed only by
those states that are ready to limit environmdmaain — and only when they are ready to do
so” (Mitchell 2003:453), there is no surprise that tbgearch come to such positive
conclusions about how IEA matteer se This is a valid critique of the paradigm that sldo
be taken into concern when considering studiesimvitiis school of research. However, my

motivation for this thesis is a wish to understaritht makes signatory states comply with the

14 Adcock and Collier (2001:529) name this type dfdity “measurement validity”, and define it as: %)
whether operationalisation and the scoring of casesjuately reflect the concept the researchesgeek
measure.”

%In the IR literature, members to internationalads are identified aBartiesto an agreement. Yet, in this
thesis | consistently avoid using the word partyewkalking about the member states. This is doseodd
confusion as party is used in this thesis withrtteaning political party.
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regimes they are members of. Accordingly, my fasusot on the importance of agreements
alone, but on what make their members comply. Thasknowledge the presented critique,
but | do not feel that this thesis is up againstwhall as the interest here lies in understanding

state behaviour.

4.2 Case selection — choosing the Montreal Protocol
When | have chosen to study one protocol from arvr@enmental accord, it reflects a

compromise between wanting to compare as many agr#s as possible and developing a
framework for research that is feasible within tinee and scope limits of a master thesis.
According to Barrett (2003:135), there were 225 sk force by the start of the new
millenniunt®, and a protocol is only a component of an IEAentioned earlier, the
Montreal Protocol is part of the Stratospheric Gz&ggime which was initiated by the
Vienna Convention in 1985. Then the Montreal Prokaame as the first binding framework
on the Parties. Following the Protocol, four legdlinding amendments have been adapted,
respectively in London (1990), Copenhagen (1992)ntveal (1997) and Beijing (1999)
(Andresen et al. 2008:61).

Studying only one protocol from an environmentgimee may be problematic as so
much information regarding the IEA is lost. Howeuerenable concrete regime goals that
can be measured in a quantitative manner, it wasssary to move down ‘the ladder of
abstraction’ (Sartori 1970) and choose one prottxotflect the phenomenon of compliance.
Since studying a single case entails a lack ofestativeness, and there is a selection bias
present in my choice of study object, the extewadility in this study is weakened (Geddes
1990). | thus loose the ability to generalise nmgliings to the rest of the population of IEAS. |
argue that despite this qualification, which issidered to be one of the great advantages of
guantitative research, my study is important. ting of the first attempts to analyse state
behaviour within the realm of international envinoental accords statisticatfy Furthermore,
the focus from the IR-scholars has mainly beenftat&veness of environmental regimes
(Underdal and Young 2004; Miles et al. 2002; Ringgand Kostadinova 2005; Victor et al.
1998; Young 1999; Breitmeier et al. 2006). Herertdbsearch units have been agreements, and
consequently the amount of quantitative researcte @m effectiveness is of little use for the

scholars wishing to explain member state compliance

15 Most of the IEAs in this review were regional, tig.
" A notable exception is Bernhagen (2008).
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When only studying one case, the choice of the tkéahProtocol should be properly
advocated for. George and Bennett (2005:83) stduwe primary criterion for case selection
should be relevance to the research objectiveeo$tindy (...).” | argue that the Montreal
Protocol is relevant and important because it iiteabrole as arucial casewithin the IEA
literature. As the success story of effective imational environmental governance,
agreements ratified in recent history have buitirup similar regime framework for
maximising success (Andresen et al. 2008:67-683pDe holding such a brand, the observed
variance with regard to state behaviour is intmguiThis serves as an indication that even
with the most effective IEA legal framework in ptastates do not move in a monotonous
process towards compliance. It is clear then,femEbrs external to the agreement play a role
in this process, and that the institutional aspéotaot paint the whole picture. Basing my
analysis on the success story, | argue that tigenigs will give empirically rich insights into
the extralegal factors driving compliance. Though findings can not be directly transferred
to other IEAS, the knowledge attained from studyengipliance with the Montreal Protocol
might tell us something about which national fastaright be present in a compliance process
and thus introduce valuable policy recommendations.

Also, I find it valuable to use one of the mosaviéy theorised IEAs as starting point
for my statistical analysis, as it is interestingsee how the study | conduct corresponds with
the theory that has focused on overall treaty c@npé or effectiveness.

Lastly, there is a data aspect inherent in thécehof case. Few of the IEAs have
proper reporting procedures allowing for an effextineasuring of compliance. Even those
regimes that do have reporting procedures areysalby incomplete and missing data as a
result of reporting neglect in member countrieg.the Montreal Protocol, data records are
good as annual reports are demanded from all mestdexs. Also, the protocol is supervised
by the UNEP, providing necessary resources to geognline databases where emissions

data can be accessed. These data are cruciakfop#rationalisation of compliance.

4.3 Event history analysis
The event history analysis originated in biology Jiostatisticians analyzing the occurrence

of deaths, and is probably better known underabellsurvival analyst& It is a quantitative

18 Event history analysis has also been labelledrailime analysis, hazard analysis, transitionyeis|
reliability analysis and duration analysis (Box{f&easmeier and Jones 2004:2). However, this theilis
consistently use the designation event historyyaisl
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method, involving statistical examination of longltnal data gathered on a set of
observations (Box-Steffensmeier and Jones 2004 THg) starting assumption of event
history analysis is that the duration spent inagesis related to the likelihood of experiencing
some event at a certain point in time. In polit®eknce, the use of event history modelling
has traditionally been scarce. Blossfeld et al8@125) argue that the absence is due to an
inability among social science researchers to usthaas of dynamic analysis. Hall
(2003:375) agrees, maintaining that “the ontoldgiescomparative politics have
substantially outrun its methodologies.” Yet, thstltwo decades have seen a growing body
of longitudinal data, rendering event history resbavailable. To illustrate its recent
visibility, Golub (2008) finds 84 cases of everdtbry analysis published in leading political
science journaf8 over the time period 1989-2005. Still, the numtaesnot overwhelming,
signifying that even today, the method is far froommon within political science research.

The very nature of social phenomena makes this hadttactive, as many social
science theories have an explicit or implicit iesrin notions of timing and change.
Criminologists are concerned with crimes, convitsi@nd recidivism. Sociologists study job
changes, layoffs and retirements, and demograpbeus on marriages, divorce and deaths.
Similarly, political scientists give much attentitmriots, revolutions and changes of
government. In each of these examples, an eveat®eat a specific point in time, leading to
a substantial change in the units experiencinglitson 1984:9-10). The longitudinal aspect
often embedded in research questions makes theleostson of event history analysis
natural for social scientists.

Turning to my particular research question, evestohy analysis is considered
preferable for studying compliance with the Monkieeotocol because it can model both
whethera member state complies with the agreement, dsas/gheamount of timehat
elapses before an affiliate has fulfilled the dedsanecessary to be labelled complier to the
accord. As my thesis is mainly interested in thati@nship between the length of the process
towards compliance and independent varighéisis these variables’ effect on the likelihood

of reaching compliance which is in focus. Thus,dheunt of time member states use to

19 Ontology refers to “the world as it actually i$4gll 2003:374).

2 The following journals were under scrutiymerican Political Science Review, American Jounfdpolitical
Science, International Organization, World Politideurnal of Politics, International Studies Qualig
Journal of Conflict Resolution, Comparative PolbitiGStudies, Journal of Peace Research, PoliticadRech
Quarterly and British Journal of Political Science

% The designations ‘independent variable’, ‘explanavariable’ and ‘covariate’ will be used interctuably
throughout this thesis.
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move from non-compliance to compliance is in itsef relevant for the research question
posed in this thesis.

| find it justifiable to assume the process towardspliance with the Montreal
Protocol to be a unidirectional process. The nabtfitte phenomenon | am studying makes it
unlikely that parties will come into compliance wihe Protocols they have signed, only to
disregard them and break with the agreement aeapaint in time. The Montreal Protocol
creates legal limitations to production as weltassumption of the products comprised in
the accord. This means that the industry is fotoadanufacture new products for the market.
Once the technology is “out there” to replace tbikupants in the Protocol, the demand for
contaminants also decreases. In the end, thatdaddft of the polluting products in the
market, as intermediaries have replaced them. Baisdide assumption of unidirectionality of
compliance, aingle-spell modek utilised in this thesis. This means that améean only
happen a single time for each unit before it etkisssample. Thus, when a member state has
reduced the emissions level enough to be consider@ampliance with the Montreal
Protocol, it is no longer part of the analysis lusgaits development has been tracked and it is

not considered to move out of compliance again.

4.3.1 Defending the choice of model
In the process of answering the research quessiedal considered three quantitative

techniques. Next to event history analysis,ltiygstic regressiorand thepanel analysisvere
studied. Thus, a discussion of why the event hystowdel was chosen is necessary.

First, associate compliance with the Montreal &tokimplies a process, indicating
thedependence on time get accurate estimates of the effects the eapday variables have.
As event history analysis is a longitudinal modtetan account for the temporal dimension.
Event history models measure time to an eventdaedg this through including a time
dimension in the variables next to defining theneidtser categorical or continuous. Because
of its longitudinal character, event history analyalows for inferences about the causality
between the covariates and the dependent varigblesdrawn. Panel analysis also includes a
time dimension in their predictors, but this anay¥ecuses on how covariates influence
dependent variable in a temporal dimension, ardl faireflect the time to event dimension
that is so intriguing with regard to event histamgdels. Logistic regression does not allow
for such a time dynamic in their analysis and issthlso considered less suitable than the
event history analysis for answering the reseaugstipn
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Secondly, event history analysis can handle tbblpm ofright-censoring Censoring
occurs in a study over time when a unit does npeegnce the event during the observation
period?. This means that on the last year of observatiemiaynot know how much longer
this unit will survive. The logistic regressionlaio distinguish the censored units from the
units with an event occurring at the last poinbb$ervation. Consequently, both groups of
units will be treated as having experienced thengwehen in fact one of them has not. The
only option for these models would thus be to aatlitensored cases, creating a biased
sample only including units that actually experetize event (Allison 1984:9-11; Box-
Steffensmeier and Jones 1997:1415-1417). Suchtiseldxias into the data has implications
that are considered particularly grave for compaeaesearch (Geddes 1990; King et al.
1994). As the event history model is able to ineltitk cases of right-censoring, it is
considered superior to logistic regression for tuyglg.

Thirdly, a great advantage of some event histovgers is that they allow fdew
specificatiors to be made. Panel data, on the other hand, ogliesany specifications before
running the analyses. As few specifications aremjifvom the theoretical discourse on
associate compliance with IEAs, | would risk readimaccurate conclusions about the rates
and timing of events in a panel analysis framew@dx-Steffensmeier and Jones 1997:1418).
Thus, an event history model is preferred overraepdesign also because of its dynamic
approach to study a complex process.

The great flexibility in the event history approasith regard to the time aspect, the
problem of censoring and the advantage of few fipattons enables insights of the entire
process towards party compliance that logisticeggjon and panel analysis would not be
able to provide. | thus argue that an event histi@sign is the best way possible to study my

research question.

4.3.2 Introducing fundamental concepts: survival an d risk
As noted above, timing and change are integrated phan event history analysis. Box-

Steffensmeier and Jones (2004:2) argue that themotsurvivalis implicitly present in
most of the theoretical issues that social sciengsapple with. Why does civil war endure

22 Censoring will be more thoroughly discussed irtieacs.1.2.

% The notions ourvival andrisk reflect the model’s origination in biostatistiesid consequently may seem
artificial and intuitively misleading when utilizinthem on different social science phenomena. Hewehis
theoretical introduction will use them as they pagt of a crucial vocabulary underlying event higtanalysis.
In the later chapters, however, | will use morevarsal designations like chance and likelihood wiadking
about risk, and persist and remain instead of garvi
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(survive) or end (fail to survive)? And why do pimians get re-elected (survive), even under
unfavourable conditions? The examples imply thangéwistory analysis is based on
hypotheses formed with an implicit interest in sual. Framing research questions this way
can give social sciences intriguing answers to i@ processes. Furthermore, survival can
not be properly understood without consideringdticept ofisk. As Box-Steffensmeier and
Jones (2004:3) denote, 1jie notion of risk in political science (...) impliasconditional
relationship with survival.” As a phenomenon péssisor survives — what is the risk that it
will subsequently end? Or, if a member state hiesdfdo move into compliance (survives)
with the Montreal Protocol until a given point ime, what is the risk that a signatory state

will move into compliance (fail to survive)?

4.3.3 The underlying logic of event history modelli ng
The three elementary concepts; the survivor fungtwobability density function and hazard

rate, as well as their covariation, are introdutmeshow the nature of the event history
approach. All three functions describe the sambéatriity distribution for duration T to a
failure event®. Actual survival time of a unit is here reportest.a

Thesurvivor functiorreports the probability that no event is seenrgadimet. St)
can also be thought of as identifying the proposiof units surviving beyond
Consequently, all parties still not in complianagwthe Montreal Protocol at the time of a
given observation would be considered survivomsiynthesis. At the origin timés=0 and
S0)=1, indicating that all units are survivors. #me goes by, units fail to survive, giving the
survivor function a decreasing shape (or flat]litiaits survive) (Box-Steffensmeier and
Jones 1997:1418-1421; 2004:12-14). The survivattian may be presented as

St)=P(T =t)

The concept of probability distribution involvestprobability that an event T will occur at
time t*>. Lim signifies the limit of a function which is conditial onAt, denoting change in t,
which moves towards zero as time passes. As wenasthat time is absolutely continuous,
the probability density functioof a unit looks like the following:

. Pt+At>T >t
f()=tm, , 2LHA>T21)

2 Failure event is equal to failure to survive. Oaoeevent occurs, the unit is no longer a survarat exits the
analysis.
% Timet is here understood as a random time within the firame of the analysis.
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The Hazard rates the third component, capturing the relationsiepween the already
mentioned survival function and the probability signfunction:

r@:%

This signifies the ability of the hazard functianréeflect both survival and death (non-
compliance and compliance) in one measure. Modeiail, “the hazard function is the rate at
which units fail byt, given that the duration has survived utiti(Box-Steffensmeier and
Jones 2004)Thus, the hazard rate is naturally conditionak Tdie can vary between zero (no
risk) and infinity (indicating the propensity faaifure at that instant) (Cleves et al. 2008:8).
Mathematically, the hazard rate may be expressed as

P(t+at>T 2T >t)
At

h(t)=lim,, ,

The hazard rate may take many different shapescasmges over time. For instance, the
human mortality pattern has a “bathtub hazard, reliee hazard is falling for a while after
birth, followed by a long, flat line, before constiy rising again as one moves towards 100
years (Cleves et al. 2008:8).

Scholars using event history models often utilimehazard ratdn(t), instead ok(t)
andf(t) for interpretation. | follow this practice. Theas®on is twofold; first, it allows me to
include both the risk and survival notion in theneameasure, allowing more information into
the interpretation. For instance, using the haratel allows me to ask the question: “what is
the chance that a member state to the Montreab&ubivill move into compliance, taking
other factors into account?” Secondiyt) is useful because it is able to derive the sutviva
and duration density functions from identifying thezard rate (and knowing how the
functions relate to each other mathematically).

As | aim to explore how explanatory variables aftbe risk of associate compliance
with the Montreal Protocol, a transformation of ttezard rate intbazard ratiois needed to
make it reflect covariates’ influence on the meas@onsequently, in what follows | explain
what this transformation comprises and how the tbrzio is used to interpret coefficient
effects.
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4.3.4 Interpreting the hazard rate
Coefficient estimates give information about chanigethehazard rateassociated with

changes in the explanatory variable. In short: itpascoefficients imply shorter survival
times; negative coefficients imply longer survitiahes” (Box-Steffensmeier and Jones
2004:59). To assess the impact a covariate hdseomaizard ratehe hazard ratianust be
calculated. This is found by exponentiating theflicients, showing the relative change in
the hazard rate for a one unit change in the cate(Cleves et al. 2008:131-132). For
instance, a coefficient of 0.5 gives us a hazatid td 1.65 (because exp(0.5) = 1.65),
whereas a negative coefficient of -0.5 has a haazdiml of 0.61 (because exp(-0.5) = 0.61).
As visualised through the abovementioned examplespretation of the hazard ratio is
always relative to 1. All ratios exceeding 1 implen increase in the hazard, and thus a
positive effect, while reported ratios below 1 shewegative effect on the hazard of
experiencing an event. Furthermore, to find theg@etage point change in the hazard for a
one point increase in the specified variable, teand ratio is subtracted by 1 and then
multiplied by 108°. Applying this logic to the same examples as abbfiad that the first
coefficient (0.5) leads to an increased hazardbgbdrcent (because exp(0.5) = 1.65, and
(1.65-1)*100 = 65%), whereas the negative coeffic{e0.5) decreases the hazard rate by 39
percent (because exp(-0.5) = 0.61, and (0.61-1)*180%).

An example based on the forthcoming analyses ofptiance with the Montreal
Protocol shows how to interpret the coefficients.aeady mentioned, a state’s political
regime is theorised to influence the rate at wisempliance with Protocol commitments
happens. The regression shows that a one-poirgagserin the Polity2 covariate increases the
hazard by 2,2 percent, advancing the time a mesthtr spends before it complies with the
Montreal Protocol’s emission stand&dd his means that the less autocratic a countey, th
shorter the time before compliance.

Because of its importance for the understandint®event history models, the
difference between the hazard rate and the haatiadbears repeating. The hazard rate tells
us the likelihood that a unit experiences an ewéftitnet, presupposed that it has survived
until this point. The hazard ratio includes the aates in their calculation, showing how
much the hazard changes from a one point increahe ispecific variable. Hazard ratios are

automatically reported by STATA.

% percentage points are used in this analysis besa@sre interested in detecting the absoluterdiffee
between two numbers expressed in percent. Thuercamage point can be above 100 without that sagnd
artificial, as 0 is not nothing and 100 is not gtieing.

2" Because exp(.022) = 1.022 and (1.022-1)*100 = 2,2%
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4.4 Applying the Event History Model to the analysi s of member
state compliance with the Montreal Protocol
In this section, | discuss the event history modeghslable for the study of member state

compliance with the Montreal Protocol. After evding my research question up against
different event history models, | present the Copprtional hazard model as the selected
tool for the analysis of compliance with IEAs. Faetmore, | present model-specific issues
related to the Cox model, and consider the oppiigsrfor combating potential problems

inherent to the model of choice.

4.4.1 Choosing event history model
Behind the label event history analysis lays aetgrof models available for the researcher.

Event history models can be divided into two maitegories: discrete-time and continuous-
time models. There are two main differences betwkergroups of models. First, the
dependent variable in a discrete model estimatethera unit experiences an event or not.
The continuous model, on the other hand, meashessriount of timespent before an event
occurs. Secondly, a discrete-time formulation pmessithat an event can only occur at certain,
often predetermined times. To illustrate, electofy happens on Election Day. However,
one can easily think of processes that do not ahacgording to predictions. Revolutions and
wars can break out anywhere in time. When subjeuter scrutiny behave this way, a
continuous-time approach is needed (Box-Steffensnagid Jones 1997:1423-1427). As
member compliance can happen at any point in @mentinuous time modé needed for

this study®. This means that the dependent variable refleetatmount of time spent in a
social state (non-compliance) and is measuredastiac of time.

Three types of continuous event history modelsbmapplied; a nonparametric, a
semiparametric and a parametric. An important @vsdwhether the baseline hazard is
known to the researcher or not. The baseline hagdh# hazard rate for a unit when all
predictor values are equal to 0 (Box-Steffensmaer Jones 2004:48-49). If it is not, a non-
or semi-parametric model should be used. To amtieipuch regularity one would need
strong theories verified through models with anlamatory strength bigger than what is
normally found in social science research. Imposiregwrong baseline can lead to severe
bias as the shape affects the estimated coeffic{&@ulub 2008:531-534). As | have no strong

2 A problem with the phenomenon under scrutiny & #ven though compliance with an environmentabetc
in theory can be traced down to the very day, dégece on the member states’ national reports diayws me
to measure compliance on an annual basis. Howthiglis not a problem as long as the sample iscgfr&ain
size, and the incidence of ties is not too ser{sas discussion of tied data under 4.6).
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theoretical ground for fitting a particular shapehe data, the parametric model should not be
used in my thesf&

The main difference between the non- and semirpatrac models lies in their
respective handling of covariates. Whereas a seampetric analysis assumes that covariates
shape the likelihood of an event occurring, nonpeataic models compare survival
experience at a qualitative level across the vatfigise covariates (Cleves et al. 2008:3-6, 91).
For social scientists, the interest often is moité ¥he correlation between an outcome and
theoretically based covariates than with the eghape of the relationship (Box-
Steffensmeier and Jones 1997:1432; Blossfeld ammivBi01995:212). With this in mind,

Box-Steffensmeier and Jones (2004:47) argue that:

“(...) in our view, most research questions in sos@énce should be chiefly concerned with gettive t
appropriate theoretical relationship ‘right,” am$$ concerned with the specific form of the duratio

dependency, which can be sensitive to the forrh@pisited model.”

The abovementioned discussion speaks for utilisisgmiparametric model for my analyses
of compliance with the Montreal Protocol. Its styinlies in its ability to measure the effect
of covariates, but not having to deal with the éssefitime-dependency included when a
baseline hazard is specified. The model is labed@diparametric exactly because of the
parameterisation of covariates, and the non-paemsation on the impact of time (Cleves et
al. 2008:3-5).

4.4.2 The Cox proportional hazards model *°

The far most commonly used semiparametric moddle€ox proportional hazards model
(Cox 1972F. A version of this model will also be used for trealysis in chapter six. Its
popularity hinges on its elegance and computatismaplicity. The hazard rate foth subject
is;

h (t)=h(t)exd5'x),

% However, dismissing the parametric model leads|tss in efficiency, as identifying a functionati would
have provided for a better model.

% The model is also called the relative risk modtalbfleisch and Prentice 2002). However, this thesies the
designation Cox proportional hazard model, or L model.

31 The most commonly used event history models, exfcem the Cox model, are the Weibull and Gompertz
models as well as the exponential, gamma and lgigtio models. For further reading on these mogeéase
confer Box-Steffensmeier and Jones (2004).
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where ho(t) Is the baseline hazard function aitk represents the regression coefficients and

the covariates. As already mentioned, the modelak assumption with regard to the
shape of the hazard over time. Because the baselreed rate is left unspecified, Cox
regression models do not have an intercept terns. ifght be unconventional, but does not
restrain the strength of the model (Cleves et@082131). Also, as the baseline hazard rate is
unfamiliar,maximum partial likelihood estimatias used to measure the parameters in the
Cox model. As the baseline hazard is not direcligmeterised, the rate is merely assumed to
have an arbitrary shape, opening the possibilityte likelihood function to be as low as zero
for the non-censored units between the events., ltererdered failure timesnstead of the
length of the interval between events, contribaofermation to the construction of a

likelihood functiori?. Because of this, the likelihood function is natwe likelihood as the
actual survival times of censored and uncensorsescare not directly incorporated into the
likelihood. Based on a risk-set, denoting the $etnits whose state just befdrbas not yet
ended and consequently is not censored, the proditice conditional probability of an event
happening at timemakes up the likelihood function of a unit failif@pmpliance occurring)
(Blossfeld et al. 1989:73-74; Box-Steffensmeier dades 2004:51-56).

4.4.3 Modelling group effects: The Stratified Cox m  odel
This analysis is based on an extension of the Cacetn namely thetratified proportional

hazards model There are three different reasons identifietheliterature for choosing a
stratified Cox regression. First, a covariate migitixed by the design of the research,
second, a variable might have been identified stsadification variable in previous studies,
and third, a covariate that does not fulfil thegmionality requirement can be stratified to
avoid related problems in the analysis (Hosmet. &098:208-209; Yamaguchi 1991:108-
109). Moreover, it is important that it is not calesed crucial to the analysis to be able to
measure the effect of the stratifying covariatéltendependent variable. For this analysis, it is
mainly the research design which lies behind theisitmn to utilize a stratified mod&l As
mentioned in chapter two, the parties to the M@itRrotocol could ask for a ten year delay

to reach compliance. Most developing countries @d$iethis, being identified as Article 5-

32 |n the parameterised models, knowing the shapleeodistribution of time allows for a maximum likebod
estimation where the interval between survival sinseused to construct the likelihood function (Box
Steffensmeier and Jones 2004:21-46).

3 Even though the decision of using a stratified etégibased on a design-specific reasoning, thiahlardoes
show signs of non-proportionality when it is inchatas a covariate in a normal Cox regression. mhises the
argument for making it a stratifying variable ostyonger.
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members. With such existing heterogeneity in tha,dais likely that the hazard rate for
compliance will differ by group. This, of course,an aspect of the nature of the case under
study, and hence it is not theorised. Consequehtiguld be wrong to treat such a covariate
the same way as the other independent variablds wet know that it would come out as
highly significant, because it is closely relatedie shape of the hazard.

To find out whether the hazard really changes agdine two protocol groups, an
estimated hazard function based on the range @robd failure times were created (See
Figure 2 in Appendix). The graphs show that theahdg differ significantly for the two
values of the Article 5 variable. This is a strargument for allowing the hazard rate to vary
by groug”. To include this important aspect in the analytsis,regression is stratified by a
dummy variable identifying whether the member stedis given a delay or not. | thus
consider the model to be improved when a stratified regression is utilised as the results
reflects the nature of the protocol more effecyivéllso, | avoid bias in the measurements
with regard to the effectiveness of the covariadssan effect is reported taking into account
the variation across the two groups of accord mesnfpéosmer and Lemeshow 1999:244). A
residual based test confirms the improved modédbfitata for a stratified model compared to
a normal Cox regressioh

Statistically, a stratified analysis allows the ddage hazard to vary between the groups
making up the stratifying variable. However, thefticient effects are considered the same
across strata (Cleves et al. 2008:152). Conselguéme normal Cox regression equation is

relaxed in favour of;
h (t) = hy,(t)exp(5'x) if i is in group 1
h (t) = hy,(t)exp(B'x) if i is in group 2

Choosing the best model to reflect the issue adl lsames with a price. When estimating
separate hazards for the two member groups, thieldéelihood function is formulated for
each stratum. Hence, | loose the ability to compeliaive duration times across groups,
leading to a loss of efficiency in the parametéingtion (Yamaguchi 1991:109). Comparing

% Next to the stratified model, a random effects @gression, also called shared frailty Cox moaek also
considered. The random effects model assumestthalifferent hazard rates are multiplicative fumes of each
other and that the effect of the Art.5-variableaisdom and unobservable (Cleves et al. 2008:156 364
Steffensmeier and Jones 2004:142-148). Howevare sie have a variable available that we know l¢éads
unobserved heterogeneity, it makes more sensdite uhe stratified approach. Also, when comparimgdel fit
after having run both types of analysis on the sdata, the stratified Cox model performs betten ttee
random effects model. Consequently, the best ntoaebeen chosen, both with regard to researchrdesit)
model fit statistics.

% See Figure 3 in Appendix.
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the stratified regression with a standard Cox regom, it is visible that when accounting for
grouped effects, several explanatory variableswleae significant in the standard Cox
regression loose their robustness. Thus, it selatdlte loss in efficiency leads to a loss of
predictive power in the stratified regression. Nbeéess, | argue that a theoretically and
empirically sound model is more important that maixing model fit and significant results.
To sum up, | end up choosing a stratified Cox mbeebuse | find it to be the model
best reflecting the nature of the subject undartsoy. As the Article 5-variable is not of
theoretical interest, | do not loose any theordtiagmportant information stratifying it. When
stratifying an analysis by a dummy variable, thfeas only come out as significant if the

pattern of variation is foundcross both member groufisthe accord.

4.5 Method-specific issues: proportionality and tim e-varying
covariates

4.5.1 Testing the proportionality assumption
Even though the Cox model does not specify a Oistion of the hazard rate, the covariates

are expected to have the same effect over times, Tha ratio betweeh, andh should be

constant across time (Box-Steffensmeier and JoD@4:28-49; Cleves et al. 2008:129-145).
If the proportional hazard assumptias not followed, the researcher risks “enormouws bi
and render the estimates meaningless” (Golub 28@8:3 he challenge with non-
proportionality is even greater for my study asdlude many time-varying covariates, and
these violate the proportional hazard assumgiiodefinition(Box-Steffensmeier and Jones
1997:1433; Golub 2008:538). Because of the problemnsected with non-proportionality,
Box-Steffensmeier and Zorn (2001) argue that tgdtie models for proportionality should
be standard procedure.

The most frequently used test to detect non-prapmat trends in the data is a residual
based test calletthe Schoenfeld testhich was developed by Grambsch and Therneau
(1994¥°. The intuition behind the test is that if the coages under scrutiny have non-
proportional traits, the residuals will vary sigoéntly from zero with time. Following Box-
Steffensmeier and Zorn (2001:976):

% The Schoenfeld test can only be performed on apsgametric Cox model in the STATA software package
giving the Cox regression yet another advantage ifggarametric equivalents (Golub 2008).
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“[1]f hazards are proportional (...), there shouldrimerelationship between an observation’s resithral
that covariate and the length of its survival ti@enversely, if proportional hazards do not hathe, t
fitted model will underestimate the hazard duringse periods where the hazards are diverging and

overestimate it when they are converging.”

Tests based on Schoenfeld residuals can be agyatedor the model as a whole and
individually to each variable. There exists no @rsus with regard to which of the tests is
the most powerful in detecting non-proportional®@olub (2008:536-539) warns that the
global test is not very strong, wrongly reportimggortionality even though covariate tests
reveal significant violatior’é. Box-Steffensmeier et.al (2003:36, 45), on theeptiand, claim
that both tests are valuable and should be perfdrihe be sure, both global and covariate
tests are run on all my mod&ls

The residual-based tests makes clear that the Igkdian all five models are
insignificant, supporting the null hypothesis obportionality of the covariates collectively.
However, a closer look at the individually basextsaeveals thabreen Party popularity
reports rather high chi square values which aressitally significant in two of five models,
meaning the null hypothesis of no violation of greportional hazard must be abandoned. In
the remaining model, the same variable just migse$en percent significance line, but as a
significance level are arbitrary, | also treat Wiagiable as non-proportional in this model.

The well-recognised solution to the problem of4pooportionality is to interact the
variable with some function of analysis time (staytthe year a country ratifies the Montreal
Protocol) and include this interaction term alodgsihe original variable in the relevant
models (Box-Steffensmeier et al. 2003). This iseg@nd a Wald chi square test is run to
verify whether the inclusion of the interacted &ne original variables improved model fit
significantly’®. The interaction term was found to be a signifidarprovement in all three

models, and consequently will be included in thdtivariate analysis.

4.5.2 Capturing the functional form of time-varying covariates
Next to securing proportionality, determining tliadtional form of the covariates is

important to ensure a correctly specified modelsThespecially important in this study

3" His claim is based on a review of 84 articles ggiment history analysis from 1989 until 2005. Fitbis
sample, he replicated forty-five studies, finding\e flaws with regard to the proportional hazassiuanption;
especially bad was the global test.

¥ See Table 12 for the results.

% The results are reported in Table 6, p. 82-83.
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because many of the covariates are time-varyihgadg for rather complex relationships
between the covariate and the dependent variahls.tiiesis relies on Martingale residuals
and fractional polynomials when assessing the cates’ functional form.

TheMartingale residuals tess estimated from the Cox regression model, and is
defined as “the difference between the observedtardicator, given by the censoring
indicator and the expected number of events, wisigfiven by the integrated hazard” (Box-
Steffensmeier and Jones 2004:122). To evaluatehe@hetch covariate’s functional form is
linear, the residuals are plotted against the iaddpnt variables. If the graph deviates
systematically from 0 and does not hold a flat,lités indicates nonlinearity, and another
functional form should be included (Box-Steffenseneind Jones 2004:126). Among my
covariatescorruptionand egional compliancare identified as non-linear for higher values.
For corruption, graphic comparison showed thatsinigy an exponential function created a
close to linear effect on the predictor. With regibcompliance, a logged transformation
creates a close-to flat liffe

| also utilisefractional polynomialgo see whether this test assumes other functional
forms on other variables than the Martingale resisitest dif. Hosmer (2002:429) argues
that fractional polynomials are superior for deiteginadequacies in the linear prediéfor
The great advantage using fractional polynomiateas not only do they detect bad
specification of the variables; they also identifg function that best reflects the nature of the
predictor. Fractional polynomials provide a widaga of functional forms that the time-
varying variables are tested against, adjustethipther covariates (Cleves et al. 2008:177).
The best functional form is the one with the lowgsstiancé® of all the possible models. If
this is not statistically significant, the modeltlwthe second lowest deviance is considered
and if this too fails to reach statistical sigrégiice the linear model assuming the original
functional form standé. Thus, fractional polynomials check whether thieg falternative
functions of continuous covariates that improve eidd significantly compared to the linear
model. If the function reaches statistical sigrfice, including it will increase model fit
compared to keeping the linear alternative (Cleatesd. 2008:178-179).

“ Also, green party popularitghows non-linear trends. However, the nonlinearitihis covariate has been
taken into account through an interaction term. setion 6.3.1

“! Fractional Polynomials was first developed by Rogsand Altman (1994).

“2The linear predictor in a Cox model is the lodaritof the relative hazard (Cleves et al. 2008)

3 Deviance is defined as minus twice the maximiseglikelihood (Sauerbrei and Royston 1999:74).

“* For technical details on the underlying logic mfctional polynomials, | refer you to Royston arlth#an
(1994), Sauerbrei and Royston (1999) or Cleves €2@08:176-179).
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Running this test on all time-varying variablegeal that three of them have a more
complex non-linear relationships with the lineagdictor, and that taking such functional
forms into account significantly improves modelddmpared to the initial linear shapéP-
membership lengthandCountry strengttare both found to havaversely squared functions
creating the best models. For MP-membership,sigsificant with a p-value of 0.10 whereas
the Country strength covariate has a stronger pevat 0.029, dismissing the null hypothesis
of no better model fit with alternative functiorfarms. Consequently, these functions will be
included in the analysis alongside their origingligalents. A squared transformation implies
that the coefficient is interacted with itself tieg the effect depend on its respective level
(Kam and Franzese Jr. 2007:42). An inverse funat@mnputes 1/x. The effect of this
computation is that small numbers are made lamyg)arge numbers are made small. Both
transformations compress the right side of theiligtion more than the left side (Osborne
2002).Regional compliances also found to be better reflected through a lmoear function,
namely dogged functionThis non-linear trend in the covariate is in ademce with the
Martingale residuals results. Logged functionsweed to allow the marginal effect of X to
increase at lower levels of X and decline at higbeels of X (Kam and Franzese Jr. 2007).
The logged function was found to improve modesignificantly with a p-value of 0.001.

One should not be uncritical towards such datasttamations. Osborne (2002) warns
that such transformations should not be utilisdéssmthere exist clear reasons for it. Thus,
the functions identified should make sense thewallyi, and one should also make sure that
influential observations and outliers do not inflae the analysis excessively (Royston and
Sauerbrei 2007). As the theories presenteddantry strengttandMP-membership — length
do not assume a certain shape of the hazardhardsto dismiss or confirm the findings on
these premises. Influential observations were detetbrough their dfbeta-values, and those
with unusually large values relative to the othieservations were excluded for each relevant
variable. Then fractional polynomials were rerufi.tésts confirm the findings of the first
fractional polynomials test and foountry strengttandregional compliancehe statistical
significance of their functions are even strongdéiis allows us to conclude that the functional

forms do not come from extreme observations, megihiay represent the data well.
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4.6 Analysis specific considerations
Tied datais a problem for event history models. The evettied if several units experience

an event at the same point in time (Kalbfleisch Brehtice 2002:104-107). Because the
hazard function is considered to be continuousytidally censoring of units (event occurring
at the same timg is regarded as impossible. Tied data is problenaatit renders the partial
likelihood inestimable. As | have annual time umt®r the course of 20 years, tied data are
present in my analysis However, due to recent advances in softwareljikBhood function
can be modified to account for tied d&tahere are four possible ways to deal with this
problem. | have chosen to use Bieon modefor this analysis, which is the most accurate
model when the number of tied failures increasdl time (Box-Steffensmeier and Jones
2004:53-59). This decision is based on descrigtaéstics showing that there are quite a few
member states complying the last two years of bsekvation period.

Robust standard errorare reported in this analysis. This is based en th
acknowledgement that the observations in my datasetot likely to be independent of each
othef’. Robust standard errors, then, account for clingtef observations and thus tend to
report larger standard errors than its normal aargr In my instance this is a more accurate
test of the effects of covariates. Despite this iicattion of the standard errors, the
coefficients are left unchanged (Box-Steffensmared Jones 2004:114-116; Cleves et al.
2008:317).

As mentioned earlier, a maximum partial likelihqoacedure is utilised to obtain
estimates of the covariate parame¥ershis procedure produces measures which the
goodness-of-fit of the estimated models derive frohelikelihood ratio valuds the most
commonly used model fit measure, and takes theewaia- 2 times the difference in the log-
likelihood between the model with no covariates #radfull model (Box-Steffensmeier and
Jones 2004:44). As this analysis utilises robustdard errors, STATA reports a
pseudolikelihood value instead of the common |hkatid value. This measure fails to reflect
the distribution of the sample accounting for thekl of independent observations, and thus it

cannot be used to compare models (Sribney 200%) nuitivariateWald test chi squared

“5 As a rule of thumb, ties is not a problem if norenthan 5% of the observations fail at the samatpoitime
(Prentice and Farewell in: Box-Steffensmeier amikddl997:1434).

“6 This is another advantage of the Cox proportitiaird model. Standard parametric models have gdava
handle tied data in their datasets (Box-Steffensnmaid Jones 2004:53; Golub 2008:539-540).

“" Longitudinal data usually does not fulfil this Bgendence requirement as the value on a variablgear is
not likely to be completely independent from théueaon the same variable the year before (Box-&tsfheier
and Jones 2004:114).

“8“The function is derived by taking the productioé conditional probability of a failure at tirhegiven the
number of cases that are at risk of failing at ttti@ox-Steffensmeier and Jones 2004:51).
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another measure on model fit, which will be usedampare the different models in this
thesis. It assumes an asymptotically normal distioim between the coefficient estimate and
the mean vector and the covariance matrix (HosmelLameshow 1999:104), while
adjusting for the number of variables added. Tlgiéri the score, the better the model is at
explaining actual observations.

Several interaction terms are included in the upngranalysis, thus hardening
interpretation as well as significance testingtfase predictordnteraction termsare based
on the assumption that the effect of one varialfferd across values of another variable.
Putting it differently, the effect of X on Y is ctingent on the value of Z (Kam and Franzese
Jr. 2007:22-23). The first type of interaction umbdd in the analysis green party popularity
that is included in the analysis alongside theradted variablgreen party popularity
*analysis timé&°. When interpreting an interaction term in thissiseits effect is reported for
a one unit increase in green party popularity #iedint values of analysis tirrfe Also the
significance test needs to be differently carriatifor interacted variables. Just like with the
interpretation, the significance test depends erjamt performance of green party popularity
and green party popularity*analysis time. Thusnavariate Wald chi squared test will be run
on the original variable and the interaction vaeab assess whether the interaction term is
statistically significant.

The second type of interaction included in thislgsia is the squared term. As
mentionedcountry strengttandMP-membership — lengtiire given squared functions based
on their data composition. This is a special typmi@raction terms where X is interacted
with itself so that its effect is contingent onaten level (Kam and Franzese Jr. 2007:42). The
exact same logic of interpretation and significatesting as the one mentioned above applies

to this type of function.

9 When interacting the non-proportional variablehvétfunction of analysis time one allows the coatas
effect on the hazard of compliance to vary monaalhy with length of membership.

*The effect at time t = exgl, + [, (t) ], where £, is the coefficient foGreenseatand 3, is the coefficient
for Greenseats*analysis tim#losmer et al. 2008:116-120).
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5.0 Data and variables
When conducting research, the choice of samplestisaw/ the operationalisation of the

explanatory variables is crucial for the framewofkhe analysis. This chapter introduces the
sample that the analysis rests on and the impdieatof this choice. Furthermore, the

operationalisations of the hypotheses into testadlmables are introduced and discussed.

5.1 Data
The following section will introduce the datasedttthe analysis bases itself on, succeeded by

a thorough treatment of the model-specific issdeensoring and truncation in event history

data. Moreover, a discussion related to the sas®déxtion is introduced.

5.1.1 The dataset
As reflected in Table 2, | base my analysis ondataset including all members to the

Montreal Protocol. As already mentioned, many davielg countries pushed for a delay for
their phase-outs of CFC and halon gases. Even thibigythe time until phase-out that is of
interest here, the fact that they were given teiaylhas led to many of these countries
entering the sample at a later period in time.ifiviely, it might seem that the obvious way to
deal with these differences is to divide the meml@o two different samples. When this is
not done, it is because the event history modebeah with units entering late, allowing
these two groups to be included in the same samMereover, even though one could think
of different processes explaining compliance inAligcle-5 and the non-Article 5 groups,
there is no theoretical discussion expecting sactamce. | thus argue that there is no
theoretical problem including all members in theealataset, maximising the number of

observations.

°1 See the disussion of left-truncation in the follogvsection.
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Table 2 Overview of the dataset

Analysis of party compliance Time period Number of Average number  Number of

with... compliance of member years countries
incidents until compliance
...the Montreal Protocol 1989 - 2008 118 9,5 1547

Before going into details on data-specific issaeslarification is needed. Byjember statd
refer only to states that haxatified the treaty”. This means that states that have signed the
Montreal Protocol but not ratified the agreememésexcluded from the analysis. In IEA
bargaining processes signature implies nothing rti@e an intent to seek ratification
(Barrett 2003:147). It is first when the protoceratified and has entered into fottthat a
state is legally bound to act in accordance withtthaty text. For the Montreal Protocol this

happened on January,11989.

5.1.2 Model-specific issues: censoring and truncati on
An issue specific to the event history analysiseissoring This is considered to occur:

“whenever an observation’s full event history iohserved” (Box-Steffensmeier and Jones
2004:16) Right-censorings when a unit does not experience an event witilerobservation
period. This type of analysis is the perfect tawltbking care of such instances, as the model
is able to distinguish between the units havingeeigmced an event and the ones that have
not (Cleves et al. 2008:30-31). The contrasting adeft censorings experienced when;

“the event occurred at some time when the subjestnot under observation” (Cleves et al.

2008:43). In this thesis, left-censoring refersimits where compliance has occurred before

%2 As of 25 November 2009, there were 196 Parti¢kdgd®rotocol (The Ozone secretariat 2009). However,
Andorra, Irag, San Marino and Timor Leste are edetlfrom the sample as they became members oaghe |
point of observation or later. Thus, we will nofrgaufficient information to draw meaningful infexees from
these units. Furthermore, 32 countries were omfttad the sample because they have less than 500, 0
inhabitants and therefore are not included in thiéyPProject’'s democracy scores (CIA World Facth@®10a).
See Table 10 in Appendix. Also, Ireland and Portaga omitted because the Ozone Secretariat has nev
registered any emissions information on them. Comesetly, | am not able to measure their compliarecerd.
EU is a member to the Protocol as well, but is rafyiexcluded. Lastly, Belgium, Denmark and Solamo
Island are excluded from the sample because tleelefircensored cases (see 5.1.2).

*3 Ratification normally requires the approval ottate’s parliament and is considered a formal comenitt
from the state under question to implement IEA Ié®arrett 2003:147).

>4 A protocol normally enters into force 90 days afte ratification of a certain amount of signatstates.
Since the protocol considered here was openedfification quite early in 1988, some states ratifthe
Protocol already this year. When the starting yeamy analysis is 1989, this is because | condideday of
entry into force as the first year of analyseso this because the Protocol text is not legallylisig on the
members prior to the entry into force, and thertbeir ratification may be considered nothing ntbien a vote
of consent before it actually becomes binding.
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the period of observation statt§Yamaguchi 1991:4-8). This is an unresolved probler
event history models, leaving me with two optidasher, | can treat the left-censored cases
as having experienced the event at the first yeabservation in the study period, or the left-
censored units must be omitted from the analydis.former option risks biased coefficients
if there exists discrepancy between the covariatalsies in the attributed years and the years
of actual change. The latter option means a logsfofmation by excluding units from the
sample. However, sample bias is avoided (Alliso84196-57; Mooney and Lee 2000:231).
Because discarding the left-censored units is supatr avoiding bias, it has become the
standard solution to this problem. | follow thisvamk, excluding left-censored units from the
analysis®. Thus, the sample represetite members to the agreement that were not in
compliance with the Montreal legal framework befoatfying the accord.

Truncationis another issue characteristic to the event tyistoalysis. Box-
Steffensmeier and Jones (2004:16) condefetruncationto emerge in event history datasets
“when history prior to the first observation poistunobserved.” More in detail, the primary
concern is that some units might enter the rislbe&re the initial observation poittt
Consequently, important information about theirréuastory is lost. Left-truncation is absent
in my data as units are only considered to enterifk set the year they ratify the agreements
under scrutiny. Before this, they are simply natsidered to be in danger of experiencing
compliance because they have not legally committechselves to complyRight-truncation
is evident in units that have entered the risksétare not observed throughout the
observation period. The model treats such casesatine way as right censored cases,
assuming that failures are certain to occur soneetatside the observation period as time
extends to infinity (Cleves et al. 2008:36). Austifrinland, Greece and Spain are right-
truncated in the Montreal Protocol. The great athga with event history analysis is that it is

able to treat truncation in the dta

5.1.3 Sample selection
The ideal type in quantitative studies is a sanmkiding the entire population, meaning all

states at all times. As this is usually impossibksed both on lack of data as well as lack of

% Box-Steffensmeier and Jones (1997:1422) definetafsoring slightly different, considering lefinsered
units as incidents where the point of beginningasknown, whereas the point of failure is. Thisresponds
with what | define as left truncation.

*® The omitted left-censored units are Belgium, Derknaand the Solomon Islands.

*"In contrast, the standard OLS regression modeldupeat left-truncated observations as having eajant
entry times to all non-left or non-right-truncatellservations.

50



resources, random samples where all empirical hae the same probability of being
included have become the feasible ideal. Even thoogst statistics assume random samples,
this is not always easy to fulfil (Granmo 2004:8)-%ince the universe of members to
international environmental accords is so big amdmex, a random sample is hard to obtain.
To reduce complexity and the costs of data cothectine data are based oolastered

samplé®, where one cluster is first defined from the entiniverse of cases (all IEAs), and
then units within this cluster are identified asaarch units (all parties to the Prototdl)
(Pennings et al. 2006:61-62). A consequence dfisteled selection is that this study cannot
generalis® its findings to the broader population of IFAEGranmo 2004:97-98). First, all
non-random samples entail a loss in security aadigion as the random variance between
the universe and the sample increases. Secondbtg kbnly consider one cluster, the
generalisation potential is small as the represestgess of the sample decreases. However,
this study is exploratory and consequently serveisn@ortant function providing
comprehensive research in a format previously wstdéied within this paradigm.

While the case selection in chapter four decidesmthximum amount of data possible,
access to data also influences the final samplewthie analysis rests upon. As already
mentioned, not all members to the agreement aheded in the analysis, some of them
because of lacking data, other because of datafispaancerns. Nonetheless, the evictions
are not considered to lead to bias in the anasistates on all continents are affected.

5.2 The dependent variable: Time until compliance w  ith the MP
This thesis aims at understanding the determir@fraa associate’s compliance with the

Montreal Protocol. More precisely, within the franogk of an event history analysis, the
dependent variable measures how much time (in yekagses from a member state enters
the sample (ratifies an agreement), and thus bezatisk of compliance, until the
agreement is complied with by the same state cibmplies at all. Quite a few of the

countries included in this analysis enter the agialgt the start of the observation period, here

understood as the first year of ratification. Foe Montreal Protocol the first year of

%8|t has also been labelled multi-level sample (Regmet al. 2006:62).

%9 Even though | analyse all units within the Monti@eotocol, my study is not a population study. Timéverse
of units identified in my research question is fadlrties to IEAs’. A population study based on mgsis would
therefore include all parties to all IEAs, and ooty the parties to one protocol.

0 The generalisation potential is also commonlyrmref#to as the ‘external validity’ of the data (Riews et al.
2006:67).

®1 Consequently, significance tests will only be ipteted as indicating the likelihood that the ressate not due
to random measurement errors of coincidence.
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observation is 1989. However, many of the Articlet&tes to the Montreal Protocol enter the
sample later in the observation period. As alreaéntioned, these incidents of left-
truncation create no problem for event history noug

To understand what is implied in the event, defiramd further operationalising
compliance with the Montreal Protocisl necessary. In the absence of previous quawnétat
research on complian®gto my knowledge), the operationalising and codifithis variable
has been done by the author. | consider an assdoide in compliance with the agreement if
it successfully makes the changes necessary ibthdfgoals it has obliged itself to within
the protocol framework. Considering the MontreatBcol, the non-Article 5 members have
committed themselves fthase out (100% reduction) CFC and halon gasedanuary %1
1996 and January'11994 respectively. The Article 5 states negotiateflay, and were
supposed to phase out CFC and Halon gases by yaili@010. The baseline year on which
reductions were to be calculated was set to 1986.

The Montreal accord secretariat considers a mesther to be in compliance when it
reduces the amount of pollutants in question withendeadline set in the agreement. In this
thesis, howeveigompliance is coded based on the reduction critenly. This means that a
party will be coded to be in compliance with theegi Protocol regardless of whether it
complies within the deadline or not, as long asehent happens in the observation period.
Such an operationalisation of compliance reflduis thesis’ interest in identifying real
behavioural change. Problematic as it may be,nbigpossible to include the deadline
information in the measure of the dependent vagiabYet, | argue that this can be defended,
as IEAs initiate complex processes of behaviounahge where the success should not be
measured solely by whether they comply on time atad how the change in behaviour
materialise in visible environmental quality data.

Based on the operationalisation above, the com@iaariable is coded as a dummy
variable, with the value 0 for non-compliance arfdrlcompliance. | utilise data from the
UNEP Ozone Secretariat web page (United Nationsr&mwental Programme 2010). The
coding is based on the variah®DS Consumption in ODP Tonr&sfor CFC and halon

%2 Honorable exceptions are Simmons (2000) and Begeth&2008).

8 A better compliance measure would probably bevafuation of how international law materialises to
national policies, and to evaluate whether thesesafficient to create the necessary change invi@ina thus
detecting members that comply without actually mglan effort. However, such a measure would eatail
enormous job collecting information for each memdtate. Thus, a proxy of actual emission reductisnsed,
assuming that national policies are behind theatotu records.

% ODP is short for Ozone Depleting Potential, arfdrseto the amount of ozone depletion caused mpatance.
This weighting of raw emissions numbers is doneefect the impact on ozone of a chemical substance
compared to the impact of the pollutant CFC-11 ftasis), which is considered to be equal to 1. Gke
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gases, and covers the period from 1989-2008. Tlbm&3ecretariat (2004) operationalises
‘consumption’ as “production plus imports minus e®p of controlled substances minus
destroyed quantities minus feedstock uses of clbedreubstances.” In this measure both
consumption and production are accounted for irsttmee variable. To take into account the
different starting points for the member states,ridative reduction in ODS production and
consumption is considered. This means that therakge variable is measured based on the
percentageeduction relative to the production and consumpid ODSin the baseline year.
This way, a behavioural dimension is included i tiieasure as it is not insensitive to the
various starting pointa

Even though 100 percent reduction is the requirémnethe Montreal Protocol, the
parties have been coded to experience compliamcgetr they have reduced 95 percent or
more of the registered consumption in the base#ae. | do this because the Protocol allows
for excemptions for “laboratory and analytical dsasd “essential and critical use”. A brief
calculation of exemptions given to several cousthie2005 and 2006 showed that they never
exceeded 5 percent of the baseline consumptiorségprently, | consider this to be a proper
way of taking this qualification into account iretmeasure.

When basing the coding on national reports writhgthe parties themselves, the
potential problem of lack of reliance and thus laternal validity® should be discussed.
Reasons for potentially inadequate estimates mdgual in different methods utilised
among parties for collecting emissions data, emmbdemission, over-reporting, under-
reporting, failure to report as well as mis-catésgtion of substanc®s To evaluate the data,
the United Nations Statistics Division (2010) has a test on the discrepancy between global
and national figures of emission levels on the Wl Protocol from 1997 to 2085 They

find the average error level to be 6% annuallytifiat time period. This is an acceptable error

ODPs ranging from 0,6 to 1, whereas halons have @lres up to 10 (United Nations Statistics DivisRD10).
The numbers | operate with to code the dependeizhbla therefore are the natural emissions datarteg from
the parties, weighted with the ozone depleting mitabof the substances reported.

% Inherent in every IEA is the fact that it alwag&es less for some countries to comply than othierply
because they are not as severely struck by thdgmmodt hand. This mean that the best complierdeahe
member states where the problem is of minor impegawhereas the laggards may be the countrieallyctu
making a proper effort to combat the environmeistglie of the IEA. This means that for some staiesm
changes in environmental behaviour is necessargresis it for others requires a great deal of actuahges.
% Internal validity is concerned with how well theeasures represent the theoretical concepts aresegjo
reflect (Midtbg 2007:25).

%" Deliberate refusal or outright manipulation ofalate rarely the reason behind reporting failuaad).O
working group has concluded (Brown Weiss and Janotk998:46).

% The study is based on the assumption that globadlyexports should equal net imports, given aiatational
data reported are accurate.
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level, indicating a high degree of validity. To sum, relying on self-reporting by the parties
is potentially a problem, but here the internaldity of the measure is found to be good.

As mentioned earlier, the previous research onrenmiental regimes has been mainly
gualitative. Several authors argue that the maasae for this methodological imbalance
reflects the challenges in measuring a non-obséryabcess like compliance (Underdal and
Young 2004). Brown Weiss and Jacobson (1998:4€3} this more in detail, contending that
even though member state compliance is measurabplénciple, precise measurements are

elusive.

"(...) [O]ne can tell if the production of a prohibd substance such as chlorofluorocarbons has been
discontinued. But measuring emissions resultinghfoanging refrigerators in automobile air
conditioners is much more problematic. And how $th@n occasional emission be weighted in relation

to the overall cessation of production?”

Well aware of the challenges it poses to study tjizively something that cannot be
properly observed, | have taken my precautions.offeFationalisation of compliance shows
that | combine an environmental indicator with &dnaoural indicator. | consider net
reduction of ODS, but it is measured relative tonher states’ starting point in the baseline
year. Doing this, | follow Mitchell (2004) and Haeasal. (1993) who argue that
environmental improvement and behavioural changeppropriate metrics to use when
seeking to explain variation in compliance. MorapWitchell (2004:125-126) argues that a
focus on change in behaviour over time (in my 3N through reduction in ODS) is the
preferred way to understand compliance. As intésnat regimes initiate complex processes
of change, the results in the environmental indicatight be visible long before as well as
long after deadline. Thus, by analysing net redumstiover time, occasional emissions are
likely to be disclosed during the coding of theighle. Consequently, only long-term efforts

to reach compliance have been identified as comgéiaccording to the coding procedures.

5.3 Operationalisation of the independent variables
This section will present the operationalisationiaf factors that were hypothesised to

influence compliance in the theory chapter. In gah¢he reliability of the data is considered
to be good, as | utilise a quantitative method ramodt measures are derived from well reputed
databases, with codebooks allowing for accuracycandistency, ensuring replication
possibilities. The question of internal validitylWie dealt with consecutively if it is

considered important to discuss for the variableaaid.
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5.3.1 Enforcement factors
A state’spopulation statuss reported by the World Databank (2010) is useddasure

country strengthTo ease interpretation, the actual populationlensiare reported per
million inhabitants. Even though it is questionaleether a state’s population is a sufficient
measure on strength, it is commonly used in teeditire. Thus, | also utilise this, despite its
reduced validity. As a fractional polynomials tekbwed that this variable had a more
complex relationship with the log hazard, it isgmeted through an inversely squared
function. This is done to ease interpretation s liazard ratio and standard errors make
intuitive sense. Influenced by Perkins and Neum#&3@07:28), the natural logarithm has
been used as it is not expected that the sizgpopalation increases linearly with its non-
compliant behaviour.

Integration in the world economygr trade dependency, is measured by the size of a
country’s international trade. Data are gatherethfthe World Databank (2010), and the
variableMerchandise trade as percentage of GDRe trade concept is referred to as the sum
of imports and exports of goods and services. Be @derpretation and not make the distance

between values so small that its effect seems ditiwig, the measure has been divided by 10.

5.3.2 Managerial factors
Government autonomy measured through the variablember of veto playerslerived from

the World Bank Database of Political Institutiokeéfer 2009). The indicator relies on a
check and balance system when coding the unitedBas an index of electoral
competitiveness, those that score less than 4om®dered not to have electoral
competitiveness. These are automatically code@ve i veto player, as only the chief
executive wields a check when the legislature idmeely elected. However, those that score
5 or more are considered to be sufficiently conipeti Then, the amount of veto players is
incremented by 1 if; a) there is a chief executb)ethe chief executive is competitively
elected and c) if the opposition controls the liegige. Furthermore, the different regime
types also affect the amount of veto players pbéséir a state. In presidential systems, the
amount of veto players increases by one; a) fon eaamber of the legislatffeand b) for

each party that is allied with the President’s ypastut has another ideological orientation. For
parliamentary systems, three features affect theuatrof veto players. The amount increases

% Unless the executive party has a majority in tveel house AND a close list system is in effectttés
implies stronger presidential control).
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by one; a) for every party in a government coaiitiand b) for every party in government
that is closer to the opposition party than torttegor government party when economic
issues are discussed. Lastly, the prime minispetsy is not considered a veto player if there
is a closed rule in plate(Keefer 2009:14-19). Where data are missing fonig but there
exist data before this year, the last registeréaevaill be used to fill the missing years. This
variable is evaluated to hold high validity.

In the discussion ajovernment capacity the theory chapter, emphasis is put on
financial endowments and human resources as cifiocialstate’s ability to act. To capture
this understanding in the analyses, lthanan Development Index (HDPublished by the
United Nations Development Programme (UNDP) (20B39)tilised as the measure of
government capacity. Embodied in this measuredstimfession that it is the manner in
which the country spends its wealth, and not thaltiven itself, that creates developm@ént
(ul Hag 2003). This measure has three componea#dthh knowledge and standard of living.
Health is measured as life expectancy, based ounlgign health and longevity. Knowledge
is operationalised as a weighted education indicab®re the literacy rates accounts for 2/3
of the variable’s value and the total gross enralinoé primary, secondary and tertiary
schools account for the last third. Lastly, staddatliving is based on the natural logarithm
of GDP per capita Purchasing Power Parity (PPREftect the reduced importance of
income with enlarged GDP. Even though this indicsmriginally a measure of the general
development of a society, | argue that the liteatan government capacity moves close to
this understanding. Consequently, | contend thiasuee to hold good validity. As annual
data was not available until 2005the last registered values are used to fill ingimig values
if there exist data previous to the missing pertdDl is considered a rather constant
phenomenon, thus this procedure should not be gmudtic. Also, the original measure varies
from O to 1; however the measure has been recodedalues between 0 and 100.

The variablecorruptionrelies on the World Bank measuentrol of Corruption
found in the Worldwide Governance Indicators proj®¢Gl) (The World Bank Group
2009a). The measure ranges from -2.5 to 2.5, wither values corresponding with more

control of corruption (Kaufmann et al. 2009). Thdex is made up by specialist assessments

0 Given that the party is needed to maintain a nitgjor the parliament.

" This is because in such settings, the prime neinistpresumed to have full control over the party.

2 Following this line of argument, human developmisrassumed to depend on 1) the formation of human
capabilities (improved health, knowledge and skalsd 2) the use people make of their acquiredhibises
(employment, political affairs and productive aittes) (ul Hagq 2003:18-19).

3 Previous to 2005, data were gathered every 5 years1980 onwards (United Nations Development
Programme 2009).
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and opinion surveys from different institutionstted focus on corruption as the abuse of
public office for private gaiff. This variable has two shortcomings. First, datarily
reported from 1996 onwards, in biennial intervaisllt?002, followed by annual data. This
means that there is no data for the early obsemwairiod®. To avoid many missing values
in the dataset on this variable, a separate mouldbevrun only including the years from
1996 onwards when assessing the impact of cormuptioccompliance. Secondly, the validity
of the measure is reduced as there exists a dpatleeen what one wants to analyse
(corruption) and what is actually measured (pefioeptf corruption). Corruption is a
sensitive issue, and one can easily think of nuoeereasons why a respondent would not
report its actual presence in society. Consequethigyuse of a perception index reflects the
difficulty of measuring the phenomenon directly.vitver, as very few incidents of
corruption are reported, objective measures wolsldl lae nothing more than imperfect
proxies. | therefore argue that this measure ciectehe situation in a realistic manner.

A note should be made on why Transparency Intemnalis Corruption Perceptions
Index (CPI), which is the most frequently used ruea®f corruption, have not been applied
to this study. First, the World Bank measure inellid54 countries in their first round in
1996, whereas CPI only covered 41 countries irr firet year, 1995. As the scope of this
thesis is broad, missing values would have becoprel@em using CPI. Secondly, the basis
for longitudinal comparison of the CPI measurehallenged by low validity. Transparency
International report that their focus is not onrales over time, and has consequently edited
their sample as well as their methodology overcth@se of time (Lambsdorff 2006:3). In
contrast, the WGI-project focus on the advantagesmparisons across time, and changes to
their samples have been done in a way so that gasunes are still comparable (Kaufmann et
al. 2009:19-22). Thirdly, the WGI-measure includesual aggregate measures of corruption,
whereas the CPI index for a year is made up by #ueires in prior years. When using
averages over time, the values are not indepemde@ch other, causing unavoidable
problems with autocorrelation. Lastly, the cornelatoetween the two measures is close to

" These six sources make up the measure: World Batkintry Policy and Institutional Assessmentsitieal
Risk Service’s International Country Risk Guidepkal Insight Business’ Conditions and Risk Indicsto
Global Insight’'s Gobal Risk Survey, Economist lhiggince Unit’'s Country Risk Service and Democraungex
and World Economic Forum’s Global Competitivenegs/8y (Kaufmann et al. 2009:39)

> An alternative corruption measure provided byRloditical Risk Services Group (2010) exists andtides
corruption measures for the entire time period. ébeless, these data are not available as the cynopaning

it only share data in exchange for money, and tireeusity made it clear that they would not paytfis access.
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one, implying almost complete correlati@rThis means that | do not loose valuable
information about corruption when choosing the Vé&ér the CPl measure.

Level of democracis measured using thiolity2 score(Marshall and Jaggers 2009a).
The Polity IV Project provides coding of democratitd autocratic “patterns of authority” in
all independent countries with a population exceg&00 000. The project is extensive,
including regime data from 1800-2008, and has becleading in collecting data on regime
characteristics (Marshall and Jaggers 20091 the original Polity score, democracies and
autocracies are measured separately, based ort expkrations of their competitiveness of
executive recruitment, openness of executive rguent, constraints on the Chief Executive
and competitiveness of political participation. Haer, the acknowledgement that regimes
can hold democratic as well as autocratic chansties led to a synchronisation of the two
scores. Later, the Polity2 variable was adde@maler time-series analyses possible. The
variable is a modification of the combined annualitl score, ranging from -10 (strongly
democratic) to +10 (strongly autocratic) (Marslzedtl Jaggers 2009b).

Because data on democracy have become so avalableentral in much social
science research, some critical remarks with reggavalidity prove necessary. An important
critiqgue against the democracy indexes in genertidt they aim at making an unobservable
latent variable observable through different intbes, but do not seem to treat the chance of
measurement error inherent in the selection protesiseir comparison of nine democracy
indices, Munch and Verkuilen (2002) find that otwyo provide a detailed justification for
their indicators. Moreover, Hadenius and Teor@l004) find large discrepancies at different
levels of the democracy scale when comparing Bagling democracy indices. Moving to the
specific issue of the Polity index, the conceptatlon has been criticised for focusing solely
on contestation and not including an inclusiversesgeect as theorised by Dahl (1971).
Another problem is the redundancy present in tdexrattribute€. This problem is never
explained, and consequently many incidences ofldazdunts are seen without any reason
put to it. Moreover, its aggregation rules haverbeticised. In short, the different indicators

are considered to be equally important measurdgmibcratic quality through a weighting

® Running a bivariate correlation analysis shows titwa correlation between the two corruption indeiee,971,
the correlation being significant at a 1% level.

" The Freedom House indicator for democracy and Gifits is not utilised in this thesis due to timeited
accuracy of the rating over time. As Neumayer (2@@#nt out, changes in the score over time migfiect
global changes rather than national institutiorei¢formations.

8 The redundancy problem is evident in the Polityahd Hadenius indices. First, they use the atetbut
competitiveness and regulation of participationjotreflect the competitiveness of a regime. Atbe, indices
competitiveness and openness of excecutive reanitbroth measure competitiveness in connection with
offices (Munck and Verkuilen 2002:14).
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scheme that is not justified. The attributes aeddogether, assuming that this reflects the
nature of democracy. Thus, a moving from 1 to 2nolicatorj is assumed to have the same
impact as an increase from 1 to 2 on indic&t@lunck and Verkuilen 2002Zyurthermore,
Treier and Jackman (2008:205-206) point out thatatbsumption of independence between
the indicators is broken. The pattern found inititeraction between the indicators clearly
show that few of the combinations of values poss#re actually observed, thus lowering
randomness between attributes. Comparing diffetemtocracy measures, the authors also
find that the cluster of cases at top and bottotmePolity scale has comparatively high level
of measurement errors. When these countries aieusly very different’, despite being
given the same score, the precision of the Paodityreate must be treated carefully. Despite
this critique, the Polity index is one of the demamy indices that best treat the problems
connected with conceptualisation, measurement ggeegation. Also, Munch and Verkuilen
(2002:29-30) end up finding high correlations betwéhe democracy measures, indicating
that despite different procedures, they seem toé@suring the same.

Level of economic developmésnimeasured b§DP per capita PPP in constant 2005
US dollars Data are gathered from the World Bank (2009bave registered the data per
1000 US dollars to make the numbers easier to neadgo, the natural logarithm of the
GDP measure is taken as it is assumed that thectropaach additional dollar decreases as
income increases. As mentioned in chapter thregthimory of the Environmental Kuznets
Curve argues for a squared relationship betweenogoi development and the success of
environmental policy. Because of expectations dfrearity, pre-tests (not reported) on the
linear variable and the squared term for diffesanhples are run. | find that the squared term
fails to reach joint significance across all modelsereas the linear model performs
considerably better. Hence, the squared versiantitncluded and H9 is not further tested.

Based on La Porta et al. (1999) a nominal opearalisation of different legal systems
has been reported in the Quality of Governmentsgatd eorell et al. 2009). The original
variable has been recoded into two dummy varidolesflect the theory that Socialist law
and French civil law are unfavourable when compiéwith IEASs is considered (Simmons
2000). To create more flexibility in the estimasoend see whether they yield interesting
results, additional dummies considering Common [@erman civil law and Scandinavian

civil law are also included. When dummy variables exclusive and complete like here, one

9 In their analysis, Treier and Jackman (2008:2i@) that countries as diverse as Mongolia, Costa Bhd
Papua New Guinea are considered to have demo@eelg Ithat are indistinguishable from the Uniteatés,
based on data from 2000.
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dummy must serve as a reference category to awsfdgt collinearity (Cleves et al.
2008:172-174). Here, | make the Scandinavian tawldummy the reference category,

omitting it from the remaining estimations.

5.3.3 Legitimacy factors
World Value and European Value Surveys (WVS/EVShenesed to gather data puablic

attitudestowards the government with regard to environmessaes. Data from four waves
made up the background for the data, asking resgyaado give their opinion about the
statementGovernment should reduce environmental pollutigiuropean Values Study
Group and World Values Survey Association 2006:1Pfswever, there are too much
missing data, and a minimum of the countries ustlety have data covering the entire
observation period. Consequently, it is not metthagioally justifiable to run this variable in
the analysis. Excluding variables is problematiewkhere exists theoretical expectations
considering their importance. Nonetheless, too nmaisging values create problems for the
entire sample, even though sophisticated methods leen developed to handle missing
datd®, | find excluding the variable to be the soundsstition. Thus, | conclude that public
support will not be further dealt with in this ties

MP membership - lengtls a numeric variable coded with information frtime
secretariats of the Montreal Protocol (The Ozomeetariat 2009). The year an agreement
enters into force on a party is coded as thermetber year. Following a fractional
polynomials test, the covariate exhibited an inglgrsquared function with the log hazard.
Thus, this variable is presented through an intemad¢erm in the analysis.

The three hypotheses introduced in the theory enayaicessitate two variables to be
reflected. First, akEU-membershiplummy is included to reflect H13. Then, a numeric
variable identifyingeU membership - lengticounted from the year the member countries
enter the EU, is included to reflect H14 and H1Be Toding of the variables is based on
information taken from Perkins and Neumayer (208&cause of collinearity between the
two measures, as well as with the theoretical egpieas being strongest for the numerical
covariate, th&U-membershiplummy is excluded from the upcoming anal§sis

8 See Honaker and King (2010) assessment on “melitipputation.”

8t is always unfortunate to leave out theoreticplktified variables from an analysis. Neverths|esnning

the dummy variable for EU-membership through the&et® (not-reported), the predictor fails to reach
significance in all of them. Thus, we can be certhat the null-hypothesis of no relationship betwvé&U-
membershiper seand chance of reaching compliance stands, andt thras not of importance to the analysis.
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The importance adictive ENGOgpushing for compliance is hard to measure. Ideally
financial resources and membership base should oak@s measure, but such data are not
easy to get hold of. Binder and Neumayer (2005:b&lixe the number of ENGOs per capita
as a proxy for an optimal measure where budgetsreemdbership base is considered. As
opposed to Binder and Neumayer’s limited samplegtaial sample further complicates
such a measure as proper information of ENGOd icoahtries in the world is hard to
acquire. Alternatively, measuring the number ofiemmmental NGOs at the national level
could be a good measure. However, Roberts et@4(28) point out that this measure is
problematic for two reasons. First, the word “easmental” has become a rather fuzzy
concept that is hard to measure strictly. SecodiyOs in the developing world are often
cross-issue oriented and do not merely treat thg@mment alone. Consequently, a proxy
indicator, based on the Yearbook of Internationaadisations and reported by the UNDP
Human Development Report (2002:42-45), meastihesiumber of active NG@md is used
to reflect ENGO strength in civil society. This Heeen measured for year 2000 for all
countries; consequently this variable is treatedomstant in the analysis. Although not
optimal, this is the best available measure ongl&NGO activity. The assumption
underlying this selection is that the more NGOsédlae in a society, the more ENGOs one
would expect to find in a nation. This measurerabfematic. First, one might expect the
number of NGOs to vary with the size and geogragiptacement in the world, creating bias
in the estimates. Secondly, a high number of NGGciety does not equal presence of
ENGOs. However, we know that where few NGOs aradoehances are high that
environmental organisations are also prevented typearating. As this indicator is a proxy,
the validity of this measure is weakened, and cgusetly the results should be interpreted
with care. To ease interpretation, the variablemorted per 100 NGO in a society.

The variablegreen party popularitys measured through a global measure that
estimates thdistribution of seats in parliamewgiined through elections by Green paffies
Information about green parties worldwide are drdnem the Global Greens Network
(Global Greens 2010), whereas election result$oamed in the PARLINE database managed
by the Inter-Parliamentary Union (2010). Greeniparare first and foremost existent in the
developed world, as a result of post-materialities theorised to coincide with increased

wealth (Inglehart 1997). However, it turns out t@aieen parties are prominent in quite a few

82 To evaluate which parties should be included utiietabel ‘Green parties’ | primarily base my exalon on
the parties that are members of the Global Greetvsank (Global Greens 2010). But not all greeniparare
affiliates here, and to avoid bias all parties thatude the words ‘environment’, ‘ecology’ or ‘gne’ in their
party name are considered a green party.
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developing countries as well, making their inclusin this variable important. Where
information about green parties is unavailable @hga@sithoritarian regimes), additional
sources are used. In most of these states, pojicaes turn out to be banned. Consequently,
these were given the value 0, the same value asédtas that have multiparty government,
but where the greens are not represented. Thipristdem theoretically, as green parties have
the opportunity to enter the parliament where paréire allowed, whereas the situation is
completely different in states where parties amnled. Nonetheless, | argue that this is an
acceptable way to register the phenomenon for msigh

With regard to validity, the measure reflects thtual support for green parties rather
inconsistently. The electoral system in a state either favour or hinder representation of
the green movement in the political sphere. Anofiteblem is that this variable does not
measure the amount of green seats relative toctnaelaamount of seats in parliament. The
size of the legislative can vary dramatically besawestates, and if the amount of seats is
supposed to be a proxy of the green party’s palifitfluence, the absolute number of seats
does not tell us very much if parliament size isinoluded in the meastite Despite the
problems inherent in this measure, it is found &hla as such a variable is usually never
applied on a global sample. Also, with clear th&oat expectations to this phenomenon,
excluding it from the analysis would lead to a losthe analysis.

The measure of theft-libertarian executivere obtained from the Database of
Political Institutions, published by the World Baikeefer 2009). The variabteief
executive party orientatiors coded into left, centrist and right, based ryaim the content of
the party namié. As the hypothesis indicates, my theoretical etqiem is regardindeft-
libertarian leadership. To reflect this anticipation in my cgg@nalisation, the variable is
recoded into a dummy where left-wing and centrxstcaitives are coupled together, with right
wing executives making up the reference categadng. doding of leftist and centrist
governments into left-libertarian is based on taBrations provided in the codebook. Here, a
left-wing party is defined as: “communist, sociglsocial democratic, or left wing,” whereas
the centrist parties are defined as “centrist, loenvparty position can best be described as
centrist (e.g. party advocates strengthening pieaterprise in a social-liberal context)”
(Keefer 2009:6). It should be noted that this iptetation of left, centre and right is based on

8 To illustrate, the smallest country included ie #ample, Bahrain, has a Chamber of Representéileing
40 seats, whereas the most populous state, Chhmhits 2987 seats in the National Peoples Con@@iss
World Factbook 2010b). Thus, occupying ten seatheérBahraini parliament would be dramatically eliént
from occupying ten seats in the Chinese legislative

8 In the cases where party names did not indicatedantation, several alternative approaches wees to
identify party orientation. For a closer look atithother measurement mechanisms, see Keefer @009:
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a European understanding. Outside the developeld woeefer (2009) has consulted
additional sources to make sure that the party sauowially reflected their ideological
orientation. Where this distinction did not fit tbategorisation, it has been coded 0. As such,
| argue that the validity of this measure is satighry.

Lastly,the regional effecof IEA compliance is here understood as the péagenof
countries in a regidh that has complied at tinteAs the factional polynomials test revealed a
logged relationship with the log hazard, the vdaab logged in the upcoming analysis.

% The regions are taken from the United Nations (200
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6. Analysing the determinants of compliance with th e

Montreal Protocol
The aim of this thesis is to analyse what makeasstomply with soft international

environmental law within the frames of the MontrBabtocol. To do this, the biggest sample
of member states possible has been collected,sanglipehaviour from the onset of each
member state's ratification. As this is one offthst statistical studies on party behaviour in
IEAS, the main achievement of this thesis is to déferent hypotheses based on previous
research conducted on environmental performanckapply it to the study of state
behaviour within the study on compliance.

A Cox semi-parametric regression model will be ugeldok into the theorised
expectations of the influence of national strudtéaators on the likelihood of compliance.

The main assumption underlying this research wthat the propensity to experience
compliance either increases or decreases as ctesaee included in the analysis. As this is a
longitudinal study, | am able both to say somettahgut the hazard at one point in time and
to draw conclusions based on how members behavdimes thus strengthening our ability

to make causal inferences.

This chapter starts off with introducing descriptstatistics of the variables. Next,
bivariate Cox models are examined, revealing tliomnship between the dependent variable
and its covariates. Subsequently, multivariate @axlels will be introduced, allowing for
statistical control. Based on the findings in thalgses, a synthesis model is established,

followed by a thorough discussion related to theotktical expectations.

6.1 Descriptive statistics — range and distribution
Before the results of the analysis are presentkmhkaat the distribution of data is important

to create a proper understanding of the data Usedvent history analysis does not assume
normal distributed functions, skewed variablesraeconsidered a substantial problem for
the analysis (Cleves et al. 2008:2). Table 3 garesverview of the minimum and maximum
value, mean, standard deviation and observed thédependent and the independent

variables, the latter being organised based on tiheoretical affiliation.
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Table 3: Descriptive statistics

Variable type Min. Max. Mean Std.Dev Obs N.
Dependent variable
Compliance Dummy 0 1 24 A2 2513
Independent variables
Realist factors
Country strength (pop.) Numeric 0,49 1314,36 3,34 139,99 2454
Ec. integration Numeric 0,7 74,30 6,53 4,23 823
Institutionalist factors
Government autonomy Numeric 1 18 2,88 1,74 4240
Government capacity Numeric 25,4 97,1 70,72 ,837 2152
Corruption Numeric -2,09 2,39 -,15 ,94 1845
Democracy Numeric -10 10 3,08 6,61 2419
Ec. development Numeric -1,83 4,20 1,56 1,29 3862
Common law Dummy 0 1 ,30 ,46 2457
French civil law Dummy 0 1 44 ,50 2457
Socialist law Dummy 0 1 21 41 2457
German civil law Dummy 0 1 ,03 ,18 2457
Scandinavian civil law Dummy 0 1 ,02 14 2457
Constructivist factors
IEA-membership(length) Numeric 1 20 9,01 5,24 2457
EU-membership(length) Numeric 0 57 2,02 8,90 4572
NGO activity Numeric ,01 35,51 9,43 8,55 2390
Green Party Popularity Numeric 0 55 1,05 4,99 2439
Left-libertarian executive Dummy 0 1 ,61 49 405
Regional compliance Numeric -5,50 2,10 -2,96 ,043 2015

The interacted variables are not included hereottsing substantial about the nature of the variable
can be interpreted from these.

6.1.1 The dependent variable
When evaluating a binary variable, the interpretatif the mean and standard error values

differs from that of a continuous variable. Howeube mean gives information about the
proportion of subjects attaining the value 1 invheable (Midtbg 2007:44). Thus, for the
dependent variable in this studpmplianceit is clear that 24 percent of the country-y&ars

in this analysis attained 1 and consequently ompliance.

8 The designationountry-yearss used synonymously with observations in thidysis. It refers to the fact
that there are several observations across timeafthn country, and thus that each observationli ealy for
the country for a specified year.
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6.1.2 Enforcement determinants
Country strengttshows that the countries included in the analgsige between a population

of 500 000 and 1,3 billion. Taking the mean into@ant, it is clear that most countries
included in the study belong to the lower percestf this measure, identifying a skewed
distribution in the predictoEconomic integratiovaries between 0,7 and 74,3, with a mean
and standard deviation of 6,53 and 4,23 respewtiVdiis tells us that most country-years find

themselves inhabiting values between 2 and 11tteatdew inhabit extreme values.

6.1.3 Managerial determinants
Government autonomy, government capacity and cbompas well as democracy, are all

numerical predictors. Even though t@vernment autonomsariable ranges from 1 to 18, the
mean of 2,93 tells us that the maximum value isxdreme, and that few veto players is a
much more common situation than many veto playeosernment capacitg measured
through the Human Development Index which has Iséretched out to range from 0 to 100.
As the HDI is a composite index, it is hard to rptet exactly what a change in values means.
Its mean reveals that most countries are placdti@npper half of the index, and this
signifies that they are better at human developntémivever, it is hard to evaluate the
distance between each value in this measweau@tion ranges from -2,09 to 2,42 and has a
mean of -,15 and standard deviation of ,94. Themmeaves close to the median, signifying
that most values are centred around the mediarsahdicating an even distribution.
However, the extreme values show that there etagtsthat deviate from this pattern.
Whereas theemocracyariable ranges from -10 to 10, the mean of 3l the standard
deviation value of 6,60 tells us that the statedeuniscrutiny are quite evenly placed on the
values, but that there is a majority of countrieged on the democratic side in the period
under analysis.

As mentioned in the operationalisati@epnomic developmehas been logged,
meaning its values have been stretched at loweesand compressed at higher values. This
hardens descriptive interpretation as the distiet@een values is unknown. However, one
can say something about the distance between vadwese This is important as the hazard
rates in the upcoming analysis are based on amhehange in the corresponding variable.
Minimum value is -1,83 and reported maximum vakid,20. This places the values more

evenly out, which is visible through the mean vadfi@,56 and a standard deviation of 1,29.
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Legal originhas been divided into four binary variables, thfdne serving as a
reference category. First, the mean of Common Ignifges that 30 percent of the member
states have this legal system. Second, the mefarenth civil law indicates that 44 percent of
the member states have a French legal systemth-ouwember states practising a socialist
law system make up 21 percent, whereas only theemept have adopted a German civil law
system. The reference category, the Scandinawarsgstem, makes up the two remaining
percents of states in this study

6.1.4 Legitimacy determinants
ThelEA-membership - lengtbariable has values from 1 to 20, with 9,03 belrggmean

value and 5,25 the covariate's standard deviafimm this we understand that most member
states are members to the Montreal Protocol fremth 15 years of the period under analysis.
This also corresponds with the historical assessofehe ProtocolEU-membership — length
has a skewed distribution. It ranges from 0 tovath a mean of 2,02 and a standard deviation
of 8,90. Thus, the majority of countries in the lgsis are given values at the lower end of the
scale. Such a distribution is not surprising, tgkimo account that there are 154 countries in
the analysis and 27 members of the EU. Moreoverptbxy variable foENGOsranges
from ,01 to 35,51 with a mean value and standawihtlen of 9,43 and 8,55 respectively.
Thus, we see that also for this variable the distron is not entirely even across the range of
values, lower values being overrepresented indhgpte.

TheGreen partycovariate lets us know that even though the virsimaximum
value is 55, this is an extreme case, as the mséstandard deviation when all county-years
are considered are 1,23 and 5,28 respectively.SKewed distribution reveals what the
theoretical discussion already suggested; thahgoagy popularity is mainly a regional
phenomenon in the western world, and that alllingaéen parties tend to be quite marginal
when seat representation is considetedt-libertarian executivés a binary predictor. Based
on the mean value, we find that in 60 percent efdlibject-years in this analysis, a left-
libertarian government is in charge. This, howegegs against my historical knowledge of
the world between 1989 and 2008. Considering ceygeys, we find the reason for this
unlikely finding. This is the predictor with thedest N, and when looking at the data it
becomes clear that the reported missing valuemanely seen in the developing world. This

bias is unfortunate, and weakens the robustnetsedindings for this predictor.
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Lastly, regional compliancés also logged, rendering interpretation hard.d®am
from -5,50 to 2,10, but with a mean of -2.96 arahdard deviation of 3,04, the predictor has
been manipulated into distributing the country-yeslues evenly around the mean by

stretching out lower values and compressing higheg

6.2 Bivariate Cox regressions
Bivariate regressions produce the first indicatiohthe strength of the theories presented in

chapter three. Here the independent variables aesuned against the dependent variable
separately, meaning the effect of other covariatethe single variable is not taken into
consideration. However, bivariate regressions mportant because they say something about
how the covariates behave separately. Also, itaisviéthe explanatory variables have any
effect when regressed against the dependent varmddre, and if they do, if it is in the

expected direction.

Table 4: Bivariate Cox regression of compliance wiit the Montreal Protocol

Independent variables Hazard Robust Z Number of Events  Time at

Ratio Standard subjects risk

error

Country strength 1.001 .001 2.54 154 115 2031
Country strength inv.sq. 1.020 .011 1.91 154 115 3120
Ec. integration 1.021 .032 .66 150 114 1959
Government autonomy 1.039 .031 1.28 152 114 1982
Government capacity 1.001 .006 0.06 146 109 1742
Corruption 1.100 131 0.80 146 108 1425
Democracy 1.038* .017 2.39 153 115 1996
Ec. development logged 1.001 .076 0.01 150 114 1965
Common law 1.266 .268 1.11 154 115 2034
French civil law 797 .163 -1.11 154 115 2034
Socialist law .918 .210 -0.38 154 115 2034
German civil law 1.423 1.019 0.49 154 115 2034
Scandinavian civil law 9.473%+* 6.747 3.16 154 115 2034
MP membership — length 1.004 .026 0.16 154 115 4203
MP membership — length inv.sq .976* .012 -2.04 154 115 2034
EU membership - length .987 .013 -1.02 154 115 2034
ENGO activity 1.006 .016 0.36 147 113 1969
Green party popularity .976 .075 -0.32 153 114 2018
Green party pop*analysis time 1.005 .007 0.71 153 14 1 2018
Left-libertarian executive 1.021 .248 0.08 108 67 121
Regional compliance logged 2.349%** 463 4.34 154 151 2034
Wald test Green pop*chi2 1.29
Prob>chi2, 0.524
Wald test MPlength(sq.), chi2 4.78
Prob>chi2 0.091
Wald test C.strength(sq.), chi2 6.72
Prob>chi2 0.035

Standard errors are robust. Efron method is usédrdle ties.
Significance: *** p<.001 ** p<.01 * p<.05 p<.10. The tests are all two-tailed.
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Rather few covariates come out of the model wisigaificant effect on the hazard of
compliance. Starting out with the variables focgsam autonomy when explaining
compliancejntegration in the world economg not found to be significant, confirming the
null hypothesis of no effect. However, the inveyssjuareccountry strengthreaches joint
significance through the reported Wald test (seetqart of the tablé).

Among the variables focusing on the importancenoéfective institutional
framework, most factors have a positive effecttanlikelihood of reaching compliance,
corresponding with the theoretical expectation® béttelgovernment capacityhe better
control oncorruption, the more democratic and the higeeonomic developmernhe higher
the hazard for experiencing compliance, correspandiith theoretical expectations.
Nonetheless, only democracy reports a significiate The variablggovernment autonomy
shows that an increase in the number of veto pdageollowed by an increase in the hazard
of compliance. Even though the result is not sigaiit, this contradicts the theory assuming
that the more veto players, the less autonomy@sequently, less efficiency in the policy
making process. Lastly, the dummy variables, makipghe expectation of a countries legal
system on IEA compliance, show mixed effe€tench civillaw andSocialist lawboth show
the expected negative relationship, but fails &xhesignificance. @mmon lanandGerman
civil law show a positive effect, but fail to turn out siggant, whereas the effect of
Scandinavian civil laws extreme, reporting a significant nine timeshieigpropensity for
experiencing compliance if this legal system ithatbase of a society. Two factors weaken
the reliability of this finding. First, the highastdard error reports that the variable is not to be
trusted. Secondly, when inspecting the data, wethat only three countries in the analysis
have this legal systeth and two of them comply early, explaining the erie hazard
reported. Thus, this finding should not be rendenedh explanatory power.

Moving on to the factors emphasising social leagrand legitimacy, mixed results are
reported. The inversely squar®dP membershifunction is through a Wald test found to
significantly affect the chance of compliance. Mwrer,active ENGOgsleft-libertarian
executiveandregional compliancare found to have a positive effect on the likatiti of
experiencing compliance. Only the last predict@igmificant, though. Lastly, thateracted
green party popularityails to reach significance, and thus the efféatarelationship

between the variable and compliance with the MahtPeotocol is upheld.

8" The actual effect of the interacted and loggedihtdes is only reported for the upcoming multiveeia
regression as it is here the main focus of theyaislie.

8 The countries are Norway, Sweden and Finland. 2ekmnd Iceland would also have been included here,
but as mentioned earlier they are not includedhénsample.
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This initial analysis shows possible relationshipthe data. However, the robustness
of these findings is limited as they do not contaslthe effect of other variables, and
consequently may be reporting spurious relatiorssimgghe data. Neither do they take into
consideration the problem of collinearity betweedependent variables that is so common in
social sciences analyses. In the following sectioultivariate Cox regression models will be
introduced, providing more valid results of theateinship between the likelihood of reaching

compliance and its determinants.

6.3 Multivariate Cox regressions
As already mentioned, a great advantage with narifate regression is that it enables

estimation of the real effect of the independemiaides on the achievement of compliance
with the Montreal Protocol, statistically contralléor the effect of the other covariates. Yet,
including several covariates in the same regressieates new challenges to secure valid
measurement of their separate effects. Thus, aipedior multivariate regression is that the
effect of the explanatory variable (X) on the degest variable (Y) is independent from the
effect of the other covariates included in the gsial If there exists correlation between two
explanatory variablegollinearity is present in the data. This means that the edfiettte two
variables is hard to isolate as they tend to appi@aultaneously for most subjects. As a result,
accurate estimation of the relative contributioreath variable to the analysis becomes
difficult (Skog 2004:286-288).

To get an overview of the presence of collineaaityong the independent variables, a
correlation analysis was conducted. Table 13 inekplix reports the resuffs The pairwise
correlations show that the covariaeEonomic developmeahdgovernment capacitiyave
severe collinearity problems with a Pearsons Revaft0.92. This does not come as a surprise
as HDI is used to measure government capacityttasg¢omposite measure includes
economic development as part of the index. Basati@theoretical interest in these two
measures, they will both be included in the analysiuit will not appear jointly in the same
model. Furthermore, some variables correlatepmbblematically high level. This is the case
for corruption which shows values above 0.7 when paired &N O-activityandeconomic
developmentEconomic development and ENGO-activity also dateson this level. This

8 Eor Pearsons R scores below 0.5, collinearity isiciered modest, with limited influence on the hssu
Values of 0.6 and 0.7 lead to big standard erand,as the values comes close to 0.8 the data lescom
unreliable (Skog 2004:288).
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indicates that the three covariates tend to measomiéar phenomenons as they appear
together most of the time. Because the corruptrediptor is weakly justified and is stricken
by missing data, it is excluded from the anaRfsisastly, the pairwise correlations reveal that
the stratification variable, Article 5-memberstsppws Pearsons R-values around 0.6 with
five covariates (Government capacity, NGO-activiRggional Compliance, Economic
development and Corruption). When stratifying ti@dels after this variable, then, we risk
that parts of the covariates' effect is absorbethlsyvariable. Still, the theoretical
justifications for choosing a stratified model ism important than maximising model fit, |

argue.

6.3.1 Compliance with the Montreal Protocol —ther  esults
Table 6 reports the results of the effect counfrgesfic factors have on the chance of

reaching compliance with the Montreal Protocol. Thenposition of the models has been
chosen based on the dual wish to maximise N asaseticluding as many relevant variables
as possible. Thus, the first model has the lafgemtd least covariates included. As more
covariates are enclosed in the analysis, the anaflwiiservations drops due to missing data.
Recall that the results reported aszard ratios not coefficients. This means that they
must be interpreted as relative to 1. Reportedesahelow 1.0 signify a negative effect on the
hazard rate per unit positive change in the cotarfan the opposite side, values above 1.0
indicate a positive effect between a one unit iasesin the explanatory variable and the
hazard ratio for reaching compliance. To exemphfgemocracy variable reporting a hazard
ratio of .95 would mean that one unit change indéeocracy covariate leads to a five
percentage point reduction in the hazard rate (nganis less likely that compliance is
reached relative to the previous value). On therdtiand, a hazard ratio of 1.05 tells us that
for a one unit increase in the democracy variahke chance of experiencing compliance
heightens with five percentage points comparetiéqtrevious covariate value. Also, one
should keep in mind that the Cox regression peréaris stratified, meaning thall hazards
reported are controlled for inter-member differea@ath regard to the postponement on

emission reduction given to Article-5 countries.

% When the analysis is run including the corruptianiable, it is far from statistically significarglso when the
correlating covariates are excluded from the motels is a strong indication that the corruptionardate does
not affect the increase in the hazard ratio foreedlgmcing compliance. Furthermore, a Wald teslsis aun,
reporting a chi2 value of 0.33, thus showing tkating the Corruption variable out does not leaa to
significant reduction in model fit. Consequentlye wan be quite certain that leaving this variabiead the
analysis does not lead to decreasing explanatodehno
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The Cox model assesses coefficient significanasgudiald statistics. Thus, the
reported p-values are based on reported Z stofkssts of model fit are introduced at the
bottom of table 6. As mentioned eatrlier, the logymolikelihood test and Wald chi squared
test report whether the models significantly cdntte to explaining the nature of compliance
measured against an empty model. The higher vidadyetter the covariates are at
explaining the phenomenon under scrutiny. When @img across models, only the Wald
chi squared test is used due to reduced robusbthid¢iss -log pseudolikelihood measure.
Related is another model fit test, linktest, whieports whether the model (_hat) is correctly
specified as opposed to an alternative model (ghatith random covariatés Lastly,
univariate Wald tests for the interacted varialalesincluded for all three models; showing
that in all models the inclusion of the originaliahle alongside the interacted covariate
significantly improves the model. All models cotke period 1989-2008. Considering the
limited number of country-years, especially in miaglea .10-level will serve as the cut-off

point for significant results. Two-tailed tests aume on all variables.

I These are interpreted the same way ast tradues used for testing coefficient’s significancéinear
regression models (Hair et al. 2006:273).

%2 The linktest is a test verifying that the specificas of covariates are good by searching for Hypiital
variables to add to the model. The variable habukhbe significant, whereas the variable hat_sqishbe
insignificant. This is because _hat representptbdicted value from the model. _hatsq, on therdiaed,
should not have much predictive power except bycbdf the model is properly specified.
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Table 5: Multivariate analysis of the Montreal Protocol

Independent variables Model 1 Model 2 Model 3
Country strength 1.001** 1.000 .999
(.000) (.000) (.001)
Country strength inversely squared 1.034*  1.044** 1.046*
(.013) (.017) (.057)
Integration in world economy 1.006 .980
(.043) (.040)
Government autonomy .961 1.061
(.048) (.050)
Government capacity .989
(.017)
Democracy 1.022 976
(.022) (.032)
Economic development .8197
(.079)
Common law .997 1.061 1.450
(.832) (.934) (1.437)
French civil law 1.199 1.256 1.090
(1.037) (1.150) (1.175)
Socialist law .859 1.126 1.593
(.764) (1.105) (1.847)
German civil law 981 1.002 1.058
(.783) (.810) (1.209)
MP-membership (length) 1.016 1.024 1.046
(.031) (.037) (.057)
MP-membership inversely squared 967+ 958** .951*
(.012) (.016) (.022)
EU-membership (length) .966* .963 .968
(016) (.020) (.022)
ENGO-activity 1.029 1.014
(.038) (.060)
Green party popularity .905 .902 910
(.076) (.082) (.051)
Green party pdmanalysis time 1.016* 1.016* 1.018***
(.006) (.007) (.004)
Left-libertarian executive 1.201
(.400)
Regional compliance 2.633***  2.507** 2.424%**
(.554) (.506) (.521)
Number of country-years 2015 1855 977
Number of compliance events 114 111 66
Log-pseudolikelihood -397.18 -374.42 -169.18
Wald chi2 44.42 49.19 76.01
Prob > chi2 0.000 0.000 0.000
Linktest, _hat 0.000 0.000 0.000
Linktest, _hatsq 0.539 0.456 0.424
Wald test Green popt,*chi2 9.99 8.92 29.99
Prob>chi2, Wald test Green pop.* .007 .012 .000
Wald test, MP-lengths(y.) chi2 8.60 9.00 6.84
Prob>chi2, Wald test MPlendsq.) .013 .011 .033
Wald test, Country streng{sq.) 9.56 10.84 4.81
Prob>chi2, Wald test C.strengsl.) .008 .004 .092

Reported hazard ratios. Robust standard errorarengheses. Efron method is used to handle ties.
Significance: *** p<.001 ** p<.01 * p<.05 p<.10.



6.3.2 Model one
Model one has the biggest sample, with 2015 cowyeryS® and 114 instances of

compliance occurring. Recall that the Cox regressare all stratified, and that the reported
results takes into account the heterogeneity fdetdieen the two different groups of
members to the Montreal Protocol. Thus, signific@sults see the same patterns in both
member camps.

Country strengttwas identified as having a non-linear trend thiofrgctional
polynomials and was thus included alongside anrgehg squared version in the regression.
As with all squared functionspuntry strengttandcountry strength inversely squaredn
not be interpreted independently. Even though bogdictors turn out statistically significant
in model one, the univariate Wald chi squaredgbstvs that jointly, the covariates are
significant at the 01.-level. To interpret the potor’s effect on the hazard ratio, an equation
was run on the coefficients. The results reponedlable 16 in Appendix show a monotonic
negative effect of a one million increase in popalaat different values of the predictor.
There is a steep and clear trend towards 50 mjlaod after that the effect of one million
more inhabitants is diminishing. After 100 milliothabitants the hazard ratios decrease has
levelled up around 0, meaning that a one millise rnh population reduces the likelihood of
moving into compliance with the Montreal Protocgl100 percentage poirifs

None of the dummy variables included to measurestfeet of legal system turn out
statistically significant. As such, they confirmethull hypothesis of no connection between
legal system characteristics and the chance ohinegcompliance with the Montreal
Protocol. Considering the theorised relatiSocialist lawshows the expected negative sign
when moving fronScandinavian lawthe reference category), wheré&asnch civil law
shows a positive effect on the hazard of experrepcompliance, contradicting its theoretical
basis.Common lanvandGerman civil lamwere also found to be insignificant. Recall thregyt

were included to create flexibility in the subjettinterest, and thus are not of theoretical

% Originally, the sample was considerably biggentaming 2457 country-years. However, when telling
STATA that my data are to be used in an event histoalysis (using the stset-function), STATA exida 423
observations because they include information atteusubjects after they have reached compliahas, t
exiting the analysis. The final sample then, i2684 observations.

% One should however be aware that there are onlgdantries in the sample with a population of rbisn
100 million, meaning that the finding may be arefatt of the limited number of observations athiggh
population level as well as of the squared equatgsd in the estimation. Still, running the equato a sample
excluding the extreme outliers China, India andulise shows the exact same curve, indicating theatrdnd
seems to reflect the data.
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importance. Big standard errors combined with ngniBicant findings render all legal
system results unreliaife

Like the country strength predictdvlP membership - lengik evaluated througan
inversely squared function. Running a Wald Chi sgdaest shows that the two predictors are
jointly significant with a p-value of 0,014, thuseir effects must be regarded as valid for the
larger population of member states. Looking agffect for a one year change on different
values of the predictor, we find that the effegbasitive across all values. Yet, the effect is
more modest for a one year increase on smalleesdlafore it starts increasing rapidly from
ten year onwards. The first year a signatory stateance of reaching compliance increases
with 16,7 percentage points for one additionaliatk year. Yet, as states have been members
for ten years, the hazard doubles for one yeardaddd as one moves towards twenty the
reported hazards become extréme

EU-membership — lengib significant at a five percent level. The resutidicate that
a one extra year as an EU-member leads to a 4¢émage point reduction in the likelihood
of reaching compliance. This supports the the@sssiming better compliance records for
new EU-members.

TheGreen party popularityailed to pass the Schoenfeld proportionality.test
Consequently, an interacted version, multiplyin@&r party popularity with analysis time is
included alongside the original variable. Like Huared functions, this interaction can not be
evaluated without both variables being jointly umdd in the analysis. A univariate Wald chi
squared test confirms that the two variables costbare significant and thus improve model
fit. The direction of the connection signifies thia¢ original Green party variable sees a
negative development, whereas the interacted Jarsitows a positive effect on the hazard
ratio. To be able to interpret the effect of thimHinear relationship, the covariates’
coefficients are run through an equation repome@iable 14 in Appendix. The table reveals
that the effect of the variable on the likelihoddegperiencing compliance changes over time.
Initially, the hazard ratio is negative, before thaction changes direction after 6,4 years.
After this, the effect slowly turns more positiaad for the last observation point the hazard

has jumped to 1.219, indicating that one extramgssat in parliament in year 19 leads to 21,9

% The high standard errors can probably be expldiyetie few observations present on some of thentiem
Both Scandinavian law and German civil law hasvgay too few observations to see robust results. here
Furthermore, bivariate variables tend to have higkendard errors that metric variables as thesenaller
variation across the sample (Skog 2004:286).

% A probable reason for the extreme effect on theatthratio on higher values is that most counirighis
analysis do actually comply with the Montreal Poatioduring the analysis time, and this rate is ey high
for the ones who have been members the longest.shioiuld affect the hazard substantially.
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percentage point bigger chance of fulfilling thengiance obligations to the Montreal
Protocol.

Regional compliances found to have a significant effect on the likebd of reaching
compliance at the .001-level. The reported poskiffect is in accordance with the theoretical
expectations. A one unit increase in the variabprts an extreme 163 percentage point raise
in the hazard ratio of experiencing compliancetifis variable is logged, measuring absolute
change does not give much intuitive meaning (SKa@f248). Thus, the reported
coefficients are modified into measuring the efigfobne percentage point change in the
predictof’. When doing this, we find that for a one perceatpgint positive change in
regional compliance the hazard ratio is raised,@yp2rcentage points. This may sound like a
minimal effect, but keep in mind that the varialsleontinuous and contains 100 values,
meaning that the difference between units is cataliély smaller than the distance between
units in a bivariate covariate.

In terms of overall fit, Model one performs wélhe —log pseudolikelihood value
reports -397,18, which must be considered goodermptemises that the higher the negative
number, the better the model. Furthermore, the Whaldquared test measuring the strength
of the model is statistically significant at a .6@%el, concluding that the model is better than
the null model of mere chance. The test itself4#2 is not particularly high. As the test
measures covariates’ strength at explaining accompliance, this is an indication that the
model performs moderately when explaining the patans. Lastly, linktest performs well,
showing that Model one (_hat) includes well spedfand significant covariates, whereas the

competing model (_hatsq) representing mere chanfee from being statistically significant.

6.3.3 Model two
Model two includes five new covariates into thelgsia, consequently reducing the number

of observations and compliance incidents to 18%bldr, respectivelyntegration in world
economyfails to meet statistical significance, and furthere seems to have close to no effect
on the likelihood to reach compliance with a hazat of 1.006. Despite its minimal effect,
the result is in the hypothesised direction. Thgatige effect ojovernment autonomgy in
accordance with theoretical expectations, but tailsignificantly affect a member state’s

compliance record. Moving on ttemocracya positive relationship is found, corresponding

% To find the effect of a one percent rise in a kdjgovariate, the coefficient is divided by 100ttRermore,
the hazard ratio is detected by exponentiatingrbdified coefficient.
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with theory, but again a p-value of .292 shows thatresults are not statistically robust. The
heavily theorisedENGO-activityis no better than the three previous predictopynteng a
positive relationship that is not verified becaoféack of statistical significance. In contrast
to the four abovementioned covariatespnomic developmeshows a significant, negative
relationship with the dependent variable. Recailyéver, that the variable is logged. When
converting the coefficients, | find that for a gmercentage point increase in the variable, the
hazard of reaching compliance increases by 0,8p&ge pointS. This means that the richer
the country, the more likely it is to fulfil theqairements set out in the Montreal Protocol.
Confronting the results with theory, we see that timding corresponds with the well
established assumption that richer countries aterb@mpliers.

The introduction of five new variables only leddsmall changes in reported effects
in the other variables. First, a Wald test of thiatjcontribution of the original and the
interacted Green party popularity variables is mmly significant at the .05-level. Still, the
effect of the variable on compliance is almost taeh to the one found in Model one.
Secondly, the reported effects of themmon lawSocialist lawandGerman civil code
dummies have all changed direction. Now both Swtiklw and French civil law show a
positive effect on the chance of reaching compkaicontradicting the initial assumption. As
already mentioned, problems with the measuremseif iis well as the lack of significance
may account for the big changes in reported effects

Considering model fit, Model two performs simijatb Model one. Despite the
increase in predictors included in the regresdiommultivariable Wald chi squared test
shows a small increase from Model one to 49.19 ifdicates that the two models to a
limited extent, although significantly, can explée parameters under scrutiny. The -log
pseudolikelihood is reduced, but not considerabhe linktest reports that the variables

included are of importance and that their spedificeis good.

6.3.4 Model three
Model three is built on the smallest sample, inclgd®77 observations and 66 instances of

compliance occurring. The reason for the substiatieline is that two variables with a
considerable amount of missing data are includedammodel. These are t®vernment

capacityandLeft-libertarian executiv@redictors®. Both of the new covariates are expected

% Because 0,818/100 = 0,00818, and exp(0,008183%.0,
% As theGovernment capacitgndeconomic developmenteasures show problematic instances of collingarit
the former is removed from this model so the actffalct of the latter covariate can be measured.
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to vary positively with the likelihood of reachimgmpliance Government capacitiyas a
negative effect on the chance of compliance, rumnounter to theoretical postulations.
Nonetheless, a p-value of .505 upholds the nulbbygsis of no effect betwe&overnment
capacityand the likelihood of protocol compliance. Theipes effect ofleft-libertarian
executivas in accordance with theory, but also this premtitails to reach a minimum of
significance, confirming the null hypothesis of retationship.

The effects of most variables remain similar toghevious model. Nonetheless, some
exceptions are present and should be mentionest, #ie effect oEU-membershifails to
reach statistical significance. Secondly, the $igance level otountry strengtldecreases,
barely reaching a .10-level joint effect, wher€asen partypopularity turns out significant at
the .001-level. Thirdly, the sangeeen partypredictor changes direction earlier than what
was reported in the two previous models. Fourtbdyeral predictors report a change in effect
direction.Government autonommoves from being negative in Model two to positinge,
andintegration in world economgs well asiemocracyeports of negative effects as opposed
to the positive effects seen in Model two. The d®aim direction is likely to be caused by the
substantial decline in country-years seen in Mdliele. Still, all these covariates are
statistically insignificant.

When evaluating model fit, Model three reports dd\Mzni squared value of 76,01,
significantly better than the previous two mod@lsis is an indication that it reflects the
world more properly. Missing data is a problem hé&towing the two included variables.

As reported in the descriptive analydesi-libertarian executiveystematically misses values
from the developing world. Knowing this, a possit#ason why Model three outperforms the
two former might be that mainly developed countdesincluded, and the variables included
in my model fits the developed world better tham developing world. The linktest is still
significant for the model under question and ingigant for the model of mere chance,

indicating that the correct covariates are included that they are soundly specified.

6.4 Constructing a synthesis model
Wishing to present the best explanatory model afi@ance with the Montreal Protocol, the

synthesis model will include all variables that @aurned out statistically significant in the
three former models, regardless of their theorkffdiation. The covariates meeting this

criterion are summarized in the table below.
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Table 6: Overview of variables with significant efécts in Models 1, 2 and 3

Model 1 Model 2 Model 3
Variable Sign. Direction Sign  Direction Sign. Diteon
H1/H2 Country strength Yes Negative Yes Negative sYe Negative
H10 Economic Development - - Yes Negative - -
H13 MP-membership Yes Positive Yes Positive Yes sitRe
H15/H16 EU-membership Yes Negative Yes Negative No Negative
H18 Green party popularity Yes Neg/Pos Yes Neg/Pos Yes Neg/Pos
H20 Regional compliance Yes Positive Yes Positive Yes Positive

The cells where Neg/Pos is written indicate thi ighan interacted variable where the effect charigpm
negative to positive over time.

Table 7 includes six different covariates, as \asltwo inversely squared functionsGrfeen
Party popularityandMP membership — lengtlihich are still found to increase model fit
significantly when included next to the originaisti degree variables. When checking for the
proportionality function in a Schoenfeld test, wadfthatGreen party popularitgloes no
longer break with the proportionality assumptioaming the interaction with analysis time
is not necessary for the synthesis m8teThe significant variables were already included
together in Model two, but then many inefficienégictors were also included, possibly
influencing the effect on the other predictors &l as lowering model fit.

10 5ee the Schoenfeld results in Table 11 in Appendix
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Table 7: Synthesis models

Independent variables First Synthesis model Finalymthesis model
Country strength 1.000* 1.000
(.000) (.000)
Country strength inversely squared 1.041%** 1.043%**
(.014) (.013)
Economic development .839 .818*
(.076) (.073)
MP-membership 1.041 1.042
(.032) (.032)
MP-membership inversely squared .967** .968**
(.011) (.011)
EU-membership .981 -
(.018)
Green party popularity 1.029 -
(.029)
Regional compliance 2.437%** 2.452%**
(.480) (.481)
Number of country-years 1947 1947
Number of compliance events 113 113
-Log Pseudolikelihood -391.230 -392.373
Wald chi2 38.06 36.62
Prob>chi2 0.000 0.000
Linktest, _hat 0.000 0.000
Linktest, _hatsq 0.292 0.247
Wald test, MP-member(squared, chi2) 11.78 11.88
Prob>chi2, Wald test MP-member(sq.) 0.003 0.003
Wald test, Country strength(squared), chi2 9.67 11.02
Prob>chi2, Wald test C. strength(squared) 0.008 0.004

Reported hazard ratios. Robust standard errorarengheses. Efron method is used to handle ties.
Significance: *** p<.001 ** p<.01 * p<.05 p<.10.

Looking at the first synthesis model, the statatioerit is high. Most of the covariates show
statistically significant effects that correspondtie theoretical postulations. The less
powerful a state is, the more prosperous it isJdhger it has been member to the Protocol
and the more compliant region it belongs to, tlgér propensity for complying with the
Montreal Protocol. Yet, two of the variabl€&reen party popularitandEU-membershipare
rendered statistically insignificant with p-valuefs.298 and .288 respectivé!y. This result
might not be that surprising fgreen party popularityas it has been included alongside an
interaction term in the previous models becaus®aofproportionality. It seems that when the
variable is not interacted with time, it fails ®ach significance, and thus the null hypothesis
of no connection between green party success anlikélihood of reaching compliance

standsEU-membership - lengthlso reports results that make their inclusioa fmal

191 The MP-protocol covariate also fails to reach gigant results. Yet, when coupled with the tramsfed
variable it reports significant results and is tkapt in the model.
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synthesis model difficult. However, we already dhet this predictor failed to reach
significance in Model three, indicating that theégection was not that strong. Based on their
insignificant results of the two variables, the bypeses H5 and H7 are not supported by the
model: the success gfeen partiesas well as the length &U-membershipn a state does not
significantly affect the chances of reaching thalg@ut out by the Ozone Secretariat.

In terms of model fit, we see that the first sysieanodel performs moderately. The
multivariate Wald chi squared test is quite lowt significant. This means that the model
helps explaining the issue of compliance substintiaut that the strength of the model in
explaining the parameters is reduced. The -loggaéelihood reports high values,
indicating good model fit, but as this can not benpared across models it does not tell us
much. The linktest tells me that | am still incladithe correct predictors, and that their
specifications are sound.

Based on the above-mentioned considerations, lludat¢hat the model can still be
improved. Thus, wishing to maximise efficacy, parsny and model specification, a final
model is presented excluding the two insignificaariables from the first synthesis model.
To detect whether the removal of the two variabbes be justified, a univariate Wald test chi

squared is conducted to see whether they improwehiib significantly.

Table 8: Wald test of the Green popularity and EU-&ngth covariates’ joint effect

Wald test
Chi2(2) 1.19
Prob>chi2 .553

The far from insignificant p-value tells us tha¢ thull hypothesis asserting that the variables
do not influence the model significantly shouldupdeld. Thus, removing Green party
popularity and EU-membership will not influence thedel's explanatory power
significantly.

The final synthesis model is reported in the righilumn of Table 7. In terms of
variable effect, the model largely correspondsofirst synthesis model. The covariates
have statistically significant effects in the sasirections, and their reported Z-scores have a
close to identical magnitudEconomic developmerg now significant at the .05-level with a
p-value of .024 in the final model. The statistieiect has also improved for t®untry
strengthinteraction term. Considering model fit, the twathesis models are close to

identical.
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6.5 Discussion
The examination of the models has confirmed thatrdsults reported in Table 5 and Table 7

perform relatively well and that their results apbust. This section will discuss the results of
the analysis more in detail and connect them wighhtypotheses. When assessing the size of
predictor effects, the model with the largest numiddebservations and cases of compliance
available for the predictor are chosen to maximégp®rting soundness.

Country strengttshows a large, negative effect over time. Basetlaile 15, an
increase from one million to two million inhabitardecreases the chance of experiencing
compliance with the Montreal Protocol with 11,8gqmtage points. For a state with 30
million inhabitants, a one million increase woukkdease the hazard with 92,1 percentage
points relative to the baseline hazard. To exemhiése findings, one can picture Algeria
who had 30 million inhabitants in 1999, but reacB&dnillion in 2001. From 1999 to 2001
then, the likelihood of Algeria complying with MPngssion standards decreased by 92,1
percentage points. Zambia, on the other hand, egtii€ chances of reaching compliance
with ‘only’ 58,3 percentage points between 1999 2004 as their number of inhabitants
increased from 10,2 to 11,2 million. Hence, | cone that the more powerful the country,
measured in the shape of its population, the lkskylit is to adhere to the Montreal accord.
As mentioned earlier, we see a stabilising effeatiad 0 from 90 million onwards, and from
there the effect of one extra million inhabitanedmot have an additional decreasing effect
on the hazard.

Confronting the results with theory, my analysicompliance with the Montreal
Protocol finds that the less country strength,ntfege likely a member state is to move into
compliance, regardless of their Article 5-statusug | can conclude that out of the two
hypotheses presented regarding country strengiy;Hihis supported. This finding gives
strength to Perkins and Neumayer’s (2007) assumiiat powerful states legitimate
themselves through their importance economicalty @alitically and thus do not depend on
cooperation within international agreements to dresalered an actor in the international
community®® This observation serves as support to the resfsol arguing that states
always evaluate their self-interest before movimg binding IEAs. Since powerful states can
afford to act more autonomous internationally, theg less likely to join in on international

efforts to save the environment if it is more cp#ilan beneficial to them.

192 Even though generalisations to other Protocolsiatenethodologically sound, | find a good analagshe
observed role of the US with regard to the Kyotot&col in the late 1990s, where the country wakuded in
the negotiations of the regime framework, but i ¢éimd did not ratify the agreement.

82



Moving on toeconomic integrationthis analysis allows no significant assumption
about the relationship between level of integratiad the propensity of experiencing
compliance, thus rejecting both H3 and H4 theogisiach a relationship. This supports
Bernhagen’s (2008) findings, even though his figdirs of a much smaller scope than mine,
including 35 advanced industrialised countries. dldy is the variable rendered insignificant,
it also changes direction from Model two to Modwekie. This is most likely due to the
considerable drop in number of observed countrysyga Model three. Despite this change
in direction, the variance in effect is minimal amath hazard ratios concentrate around 1,
signifying no effect. The lack of effect is alsather confirmed by the bivariate regression
reporting that even when the effect is singled wdails to reach significance. | thus conclude
that the level of trade dependency can not expharobserved variance in compliance with
the Montreal Protocol.

The number of veto players in a political systenfound to decrease the chances of
experiencing compliance, thus corresponding with HBwvever, the effect is not significant,
and the effect changes direction as the regressiam on Model 3. The initial bivariate
regression also showed a non-significant relatignisatweergovernment autonongnd
compliance. These findings thus contradict Haver@900) and Giuliani’s (2003) findings
of government autonomy’s positive effect on envmemtal performance. Based on the
models presented here, | confirm the null hypothassuming that the degree of government
autonomy does not affect the likelihood of reaclingpliance with the Montreal Protocol.
Thus, H5 is dismissed.

As government capacitig only included in model 3, its effect shouldibterpreted
with some care as there is a risk of sample bias.régressions show a negative effect on
compliance as HDI increases, dismissing the pasilpositive effect expressed through H6.
It also contradicts the positive effect found ie thivariate analysis. This finding challenge the
assumption by Haas et al. (1993) and Simmons (119@8)t is crucial for IEASs to facilitate
administrative and technical capacities to increamsapliance records among member states.
Based on the findings in this analysis, H6 is rgdc

Corruptionwas excluded from the analysis because of protileatiy high
correlations with several other predictors. Hemt2js not answered in this thesis. This is a
weakness, but the bias risked from including theadate made its inclusion
methodologically unsound.

Despitedemocracycoming out of the bivariate model as significaintihe .05-level,

this effect is lost as the predictor is includedha regression alongside other variables. Both
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Models 2 and 3 fail to produce significant supgortH8, hence the null hypothesis of no
effect of the political regime on the likelihood r&faching compliance with the Montreal
accord stands. This finding contradicts previousligis presented in the theory chapter, and
thus one might suspect that the model specificatinay have obstructed the data.
Nonetheless, the descriptive statistics displayedtion and no signs of a biased sample.
When running the regression on the sample of Mtvdelwithout the variables that
democracy correlates the most with, it still tuoos as non-significant. As most of the
previous empirical studies conducted have a fooudeveloped countries, their significant
positive effect for democracy on compliance isthat surprising. As such, it might be
assumed that the positive effect seen for the dpeel world is overshadowed in this analysis
by the mixed record of the non-Article 5 memberth® Protocol. Thus, | conclude that the
political regime of a member state can not exptampliance with the Montreal Protocol.

The effect on the covariaezonomic developmeist negative and significant across
models. Yet, as the natural logarithm is takerhaf variable, a different interpretation is
required. Doing this, | find that a one percentpgmt increase in the variable increases a
state’s chances of fulfilling its obligations by(ercentage points (based on the final
synthesis model). This may seem like a minimalaffieut one should keep in mind that this
is a continuous variable, meaning that there arehnsmaller intervals seen here than for a
dummy variable where a one unit increase is a nfrove the one extreme to the other. As
such, I reject the null hypothesis and strength&;khe better the economic situation in a
country, the more likely it is to reach the protbemission standards and move into
compliance. Applying some math, we find that therban the Malaysian economy from
1989 to 1996 increased the country’s chances opbpng with the Montreal Protocol with 6
percentage points.

Based on this assessment of economic developmeoriclude that the findings of
this thesis with regard to the importance of enwnental development correspond with some
of the literature on the field (Brown Weiss andalzson 1998; Janicke 1992). The importance
of available resources seems obvious when extenbeaeges are to be done in a society. This
further is an argument for an increased focus anptiance funds to help the poorer states
reduce emissions according to treaty goals. Suctagwial help serves as an argument for
the institutionalist school arguing that non-coraptie is not a matter of recalcitrance but of
inability. It should also be pointed out that thisalysis does not find support for H9 arguing
for the existence of an environmental Kuznets CuAgementioned previously, this squared

effect is not found when other covariates are astamlifor, thus supporting Neumayer (2003).
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Legal traditionsare theorised to influence the propensity to cgrmpth the Montreal
accord, but the legal origin dummies included m &imalysis all fail to predict the outcome.
Societies grounded dfrench civil lawandSocialist lawwere both theorised to be negative
for compliance, but in the analysis the formereigarted positive against all models whereas
the latter shows the expected effect in Model agferie turning positive in the two latter. It
should however be pointed out that the descrigtaéstics made it very clear that the
reference category make up two percent of the cpyatars included in the sample. This
means that the effect of the other dummies hingesow three Scandinavian states (Norway,
Sweden and Finland) perform at every time. Thisalaa explain the great fragility observed
in the data with regards to which other covariatege included. Nonetheless, the results are
far from significant, rejecting H11. Hence, thesend effect to be found, neither between the
two theorised legal systems nor the other legalrdigs included in the analysis.

H12, hypothesising a positive effect between mubtivironmental concern and
compliance, could not be tested in the analysistdl&ck of comprehensive data from the
WVS and EVS. This is a weakness, but the decisom line with the methodological request
of avoiding too much missing data and consequeiskyng sample bias. Thus, | am not able
to conclude on whether the postulations made by {H298) and Brown Weiss and Jacobson
(1998) correspond with an empirical analysis of Mantreal regime.

The effect oflength of membershife the Montreal Protocol turns out statistically
significant and consistent with the theoreticaleotptions across all models, and thus
represents one of the strongest findings in thidystl find that the effect of one additional
affiliate year on the propensity for experiencimgnpliance is non-linear and takes a
monotonous, curvilinear form in all models. Tabeshows how the hazard ratio of
experiencing compliance for one additional memimaryncreases gradually the longer a
state has been member to the Montreal ProtocoltHediinal synthesis model we see that as a
new member, the first year will increase the haxatl 5,7 percentage points compared to
the hazard for non-members. After five years aember, an additional associate year
increases the likelihood of complying with the actwith 36,7 percentage points relative to
the baseline. To illustrate the effect found heectake a quick look at Switzerland. In 1993
they had been members to the Protocol for fivestdar1994 then, their chance of reaching
compliance had increased with 36,7 percentage poinespect of the hazard in 1993. From
ten years onwards the effect of an extra affiljgar starts growing rapidly, and a state that
has been a member for 15 years improve their clsasfamoving into compliance with 160,2

percentage points for an additional Protocol y€hese high numbers make sense when
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taking into consideration that the average stagele®,5 years to move into compliance with
the Montreal accord. This means that for each ehdit year after this, there are fewer and
fewer cases left in the sample, increasing therdasmzbstantially.

As the few studies that have discussed the effetiembership have been qualitative
in their approach, the particular shape of itstreteship with compliance has not previously
been theorised. Thus, when this analysis findss#tige and significant curvilinear trend over
time, it is the first statistical analysis to da $be results confirm H13; the longer a state has
been a member to the Protocol, the bigger the ehtrat it will move into compliance
(controlling for the effect of the Article 5-delayJonnecting the findings to theory, there is a
case to be made for the theorised effect of steaahing and maturity in a compliance
process. As affiliates interact with each othetlos arena, they internalise the norms
underlying the treaty and use diplomatic connestimncompel other states into taking the
compliance question seriously. In the case of tloatk&al Protocol, there is no doubt that the
supervisory mechanisms have played an importaatinadlriving member states toward
compliance. The sanctioning possibilities availabléhe Members of the Partt&as well as
the availability of support for capacity buildingedikely to effectively steer for compliance.
This, however, opens up for more rational mechasisnderlying the positive effect of the
time variable. Maybe it is not internalised norns kather a cost-benefit analysis by member
states driving compliance with the accord? Evemigiha can not single which mechanisms
explain compliance variance, the findings allowstmeonclude in concordance with Brown
Weiss and Jacobson (1998:512) that the trend oweris towards greater compliance, at
least for the Montreal Protocol.

The examination odEU-membership lengtended in three hypotheses in the theory
chapter. Recall, however, that H14 was not testatle analysis because of variable
collinearity. The four models including the covaeiall show a negative hazard, signifying
that the longer a state has been member to théheUgss likely he is to move into
compliance. This supports H15, as well as Giul{@003) and Perkins and Neumayer (2007),
arguing that new EU-members are more intereststiomving international responsibility
than their mature adversaries. Yet, the skewedlulision uncovered in the descriptive
statistics might be part of the explanation fostimding. As there are only 27 out of 154
states under study that are EU-members, each EUserefailing to comply at timécounts
disproportionately much, potentially skewing thsuiés. Nonetheless, the relationship is

193 The Member of the Parties have the right to suspeembership rights as well as stopping technical o
financial transfers (Breitmeier et al. 2009).
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significant in two of the original models, allowing to reject both H16 as well as the null
hypothesis of no connection. The fact that the iptedfails to reach a significant result in the
first synthesis model seems to be connected texbleision of other covariates rather than the
N as the model is almost as big as Model one whEréength was found to be significant.
Thus, it might be that the effect of EU-memberdimpthe hazard of compliance is contingent
upon other explanatory variables. Nonethelessgainelusion is that there exists fairly robust
evidence that young EU-members (and non-membezd)edter compliers than their
predecessors.

ThatENGO activityplays an important role as a compliance pushenésof the most
established theories presented in this thesist{Beser et al. 2006; Brown Weiss and
Jacobson 1998; Cameron et al. 1996; Checkel 2084s it al. 1993). Thus, its lack of ability
to reach significance in this thesis comes as prisgr. Despite showing the hypothesised
positive relationship between the amount of adi@Os in a society and its compliance
record, H17 is rejected in favour of HO concludihgt no effect exists. One possible
explanation for this finding might be that the pyosariable measuring active NGOs fails to
reflect the actual effect ENGO activity has on likelihood of reaching compliance. As
mentioned in the data chapter, this might not gead measure. It does not automatically
follow that an open society with many NGOs has mrrenmentally friendly population.

Thus, | state that there is no connection betweesence of ENGOs and protocol compliance
in this thesis. Still, it is possible that with etter measure available, | could have gotten
contrasting results.

As thoroughly coveredzreen party popularityevealed non-proportionality in three
models when run through the Schoenfeld't&sThis indicates that the predictor effect varies
with time. Thus, a covariate interacted with analygne has been included alongside the
original variables in the three models of Tabl& ke two variables are jointly found to
significantly influence the chance of experiencomgnpliance in all models. Table 14 shows
the difference in hazard ratios for different valwd the Green seats variable. Initially, one
green seat leads to a nine percentage point reduatithe hazard of experiencing compliance
compared to those member states not having any gesds. Nonetheless, this negative effect
diminishes quickly, and after 7 years the effeabfextra green seat in parliament has turned
positive. After 19 years (maximum amount of obstorayear a member state has is 20) one
extra green seat increases the hazard of expergenompliance by 22 percentage points.

194 See Table 12 in Appendix.

87



Thus, it appears that the unexpected negativetaifegreen party popularity seen
initially, soon diminishes, and turns positive. 3finding provides mixed support for H18
theorising a positive effect. As none of the theprssumes such a complex relationship
between green party seats and compliance, theynaitele to explain the change in direction.
The results might support a theory of internalmabf norms, arguing that the longer one has
been a member to the Protocol, the more the papulkggitimises it, and their increased
environmental concern is materialised through sugpo Green parties, strengthening their
position against the established parties (Bernh2§€8). Yet, a look into how the variable
varies with time reveals that Green seats numbmrgea0 are evenly spread out throughout
the research period, frustrating such an understgnBven though the theories presented are
unable to explain the observed connection, metipediBc issues might be part of the reason.
A descriptive analysis shows that only 218 counegss report green seats numbers above 0,
suggesting that each unit’s compliance record heafluences the coefficient. Recall also
that the operationalisation has been questioneitidags not take into account the relative
influence of the green parties expressed througlsitte of the legislative.

When included in the synthesis model, the Schoénést no longer shows signs of
non-proportionality for Green party popularity, shieaving the original variable unchanged
in the sample. Here, the predictor fails to reaghiBcance, even though the hazard ratio
reports the expected relationship. Thus, the catais not included in the final synthesis
model. To sum up, the significant effect of one@xfreen seat in parliament is found to
change from negative to positive in course of asialiime. The established theories can not
explain this complex shape in hazard, and theaecisance that a skewed distribution may
influence the hazard in a non-representative waysJTthe results should be treated with care
and further investigation should be conducted tert@ne the nature of this relationship.

A left-libertarian executivéeads to a 20 percent point increase in the hioeld of
complying with the Montreal Protocol, accordingModel three. Even though the findings
cohere with the theorised relationship, the vadablnot significant, thus dismissing H19.
Because of its relatively few observations, itméydncluded in one model. Furthermore, the
descriptive statistics indicates that there isearcbias towards developed countries. Looking
closer at the data, it is made clear that the misdata are almost exclusively from Africa or
the Middle East, regions where the party systemsaddit into Western party organisation
and cleavage understandings. Thus, this measurkelwotihave been interpreted with care

even if it had come out as significant becauseel&csion bias.
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Lastly, regional compliancdaas throughout all models turned out to be sigaift at
a .001-level, making it the best performer in #mslysis. The logged variable tells us that a
one percentage point positive change in the predieads to a 2,5 percentage point increase
in the hazard, all other variables held constadtamtrolling for the Article 5-effett
Confronting these numbers with empirical evidemee expect Bolivia’s hazard for
experiencing compliance increases with 22,75 péiftem 2005 to 2006 as its region moves
from O to 9,1 percent compliance. The results eonfi20; the more compliant region, the
more likely a member in this region is to move intmpliance with the Montreal Protocol.

This positive effect is coherent with Simmons’ (BD€@indings in her study of
commitment and compliance with the IMF. This finglis particularly intriguing as it has not,
to my knowledge, been theorised in the literatur@EAs previously. This opens up great
opportunities for focusing on compliance pull fremaller groups of countries through the
sharing of experience within regions. Building oeridships and trust between neighbours,
discussion and persuasion as well as technologthate from surrounding countries might
be a good strategy for pushing member states t@xamshpliance. Even though the
framework of this thesis does not allow for geneedions, one is tempted to argue that such
informal processes might be especially importahiwiagreements lacking proper
monitoring mechanisms. Moving one step down andgog on compliance regionally,
instead of centrally from the Ozone Secretariat, massibly be an effective way of working

towards maximising adherence to international emvirental law.

6.6 Summary of the findings
The synthesis models were constructed to providleaa overview of which indicators that

best explain the variation seen in compliance wWithMontreal Protocol. Thus, only the six
variables with reported significant effects in #aane directions against several models were
included in the synthesis models. The models shawdtat aspects of all the IR theories,
both the enforcement, managerial and legitimacgaish are represented through the
variables that are found to influence the likelidlad adhering to the set of obligations that
the Montreal Protocol comprise. The final synthes@lel ended up supporting four of the

hypotheses set out in the theory chapter.

195 Because 2,452/100 = 0,0245, and exp(0,0245) =48,0the numbers are based on the final synthesiino
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Table 9: The findings of the analysis

Actual effects
Synthesis
Variables Expected | Model 1 Model 2 Model 3 model(s) | Implication of
effect findings

H1/ Country strength| Pos/Neg Negative Negative Negative NegativeOnly H1 is

H2 supported

H3/ Economic Pos/Neg - Not sign Not sign - H3/H4 is

H4 integration rejected

H5 Government Positive - Not sign Not sign - H5 is rejected
autonomy

H6 Government Positive - - Not sign - H6 is rejected
capacity

H8 Democracy Positive - Not sign Not sign - H8 is rejected

H10 Economic Positive - Positive - Positive | H10 is
development supported

H11 French ccode/ | Negative Not sign Not sign Not sign - H11 is rejected
Socialist law

H13 MP-member Positive Positive Positive Positive Positivg H13 is
length supported

H15/H | EU-member Pos/Neg Negative Negative Not sign Not sighH15/H16 is

16 length rejected

H17 ENGO activity | Positive - Not sign Not sign - H17 is rejected

H18 Green Party Positive Neg/Pos Neg/Pos Neg/Pos Not signH18 is partly
Popularity supported

H19 Left-libertarian | Positive - - Not sign - H19 is rejected
executive

H20 Regional Positive Positive Positive Positive Positivg H20 is
compliance supported

— indicates that the covariate was not includetthénmodel. H7 Corruption, H9 Economic developmepiased,
H12 Public opinion and H14 EU-membership were atleded before the analysis was run.

The table shows that the hypotheses 1, 10, 13 @m=ae2conclusively supported through this
analysis. From this | conclude that a member skatehas been a member to the Montreal
Protocol for long, is surrounded by compliant néigliring states and sees a high level of
economic development has significantly better cbaraf experiencing compliance with the
Montreal Protocol than a state not occupying ttieatures. However, the state should not be
too powerful (measured through country strength significantly decreases the chances of
seeing compliance.

Turning to green party popularity and EU-membaystiie analysis find mixed results.
Green party popularity is found to be statisticalignificant in all three original models
where it is included with an interaction term te@ewut its non-proportional effect on the
hazard. When this interaction effect is excludethamsynthesis models, it no longer reaches
significance. Still, there is a case to be maddHerimportance of green party popularity for

compliant state behaviour. EU-membership, on therdband, was rendered significant and
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negative in Models 1 and 2 supporting H15 postu¢athat older EU-members have less
chance of abiding to the emission standards. Yatl# to reach a significant level in model 3
and the first synthesis model. Here as well, itlsarthat the effect is of importance, and that
model specific issues have led to the reportedsigmidficance.

Finally, there are seven variables and eleven tigses that are rendered no support
in this analysis, and thus can be discarded withesconfidence when considering the
Montreal Protocol. Despite their insignificanceg tirection of the relationship is inherently
interesting and deserves a review. The varidbédslibertarian executivandactive ENGOs
are found to be positively related to the propgnsitreaching compliance with the MP,
corresponding with the theory. OrfBovernment capacityg found to be negatively related to
compliance, contradicting the postulations. Theakmng variableslemocracygovernment
autonomyandeconomic integration in world econoralgange directions against different
models. This may be a sign of badly fit data ag ihBuence change depending on which
covariates are included, or it may imply that tbareection between these indicators and
compliance is weak. Lastly, three of the four duesrchecking for the effect of legal origin
on compliance end up changing directions like th@vamentioned variables. Orfiyench
civil law shows a positive effect on the compliance varialg&inst all three models.
Nonetheless, this finding contradicts the hypoteirelationship, and consequently is not

rendered much trust.
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7. Conclusion
The objective of this thesis has been to exploretindr country characteristics can explain

the observed variation in compliance with the MeatProtocol. The motivation was offset

by two features traced in the existing literatunecompliance with environmental accords.
First, the overwhelming explanatory power acclairteetteaty-induced features without

proper investigations of the influence of natiomechanisms struck me as conspicuous.
Secondly, the focus on overall compliance in thistexg literature has led to a lack of
understanding of which mechanisms facilitate coamue at the member-state level. By
utilizing event history analysis | sought to figuret whether national structures and processes
can reveal general patterns of influence on a mestates’ compliance record. This
concluding chapter will first report the most imgaot findings and use these to answer the
research question put out for the thesis. Thenthiberetical implications of the findings will

be discussed, before the thesis closes off withesauggestions for future research.

7.1 Explaining compliance with the Montreal Protoco I
The findings from the analysis show that therexganatory power to be attributed to factors

external to the IEA framework. The analysis showigghificant results across all models for
four variablesCountry strength — population, Economic developmdi-membership —
length and Regional complianda addition, mixed support was found for two coates;
EU-membership — lengmdGreen party popularityln terms of overall model fit, the

models in this analysis matter significantly, theit success in explaining the actual variation
in compliance is moderate. The significant findilng$ength of treaty membership, regional
compliance as well as for length of EU-membershaate that there is a case to be made
for the importance of learning effects. The longetate is a member to the Protocol and to
the EU, the more likely it is to legitimise the Maogal Protocol and internalise its norms. As
contiguous countries achieve compliance, the noanpti@ant member is also ‘caught in the
undertow’. Also, the importance of power seemsdidl las country strength clearly shows to
reduce the likelihood of achieving compliance. Miver, we see that external processes such
as the member state’s economy also play a significde in explaining compliance. Lastly,
the findings indicate that green party support i@y factor pushing a society towards
compliance, but methodological issues as well astresults weakens this conclusion.
Among the other covariates, it is surprising tihat heavily theoriseBENGO activityand

democracywere not supported by the analysis. The compligitiefrom international and
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national environmental organisations thus can rplagn the advance towards compliance
seen in the Montreal Protocol context.

The above reported results allows me to answeth®s’ research question,
concluding thaCountry strength — population, Economic develogmdP-membership —
length and Regional compliancand to some extrerEU-membership — lengmdGreen
party popularity,are factors that explain member state compliantetive Montreal Protocol.

These findings add an important contribution togl&blished literature by pointing
out thatone can not fully understand the difference seaompliance with the Montreal
Protocol without taking factors external to the eommental accords into concermhe lack
of systematic research on national factors haglyileen acknowledged by several IR-
scholars, but despite this awareness few studoésde country-specific variables in their
research on the effect of IEAs on member statedRAscholar might contend against such an
argument that national behaviour is understudiegpli because it does not add anything to
the study on overall compliance patterns. To tivedbuild reply that one can not fully
understand which mechanisms enable overall cong@ianthout recognising the behaviour
of the cornerstones in an international agreenmamely the signatory states. It is first when
member state compliance is properly understoodeffi@ttive and pertinent policy
recommendations can be put out into life. Nones®lthe findings of this thesis should not
be considered a ‘proof’ against the literature 8aeg mainly of characteristics of the accords
and the international environment when explainiognpliance. The results add an important
aspect to the existing literature focusing on togitinal variables, but these two aspects are
not mutually exclusive. To sum up, this thesisatodes that including state-specific
processes next to more treaty-induced variableddymovide the researcher with a more
complete picture of the compliance process thatdcagtudy only including one group of

variables.

7.2 Suggestions for further research
When conducting research on a phenomenon, a gtmbis able to read policy

recommendations from the inferences made. Yetjrogguaut new policy directions based on
my study would at best be ‘risky business,’ asst@pe of my study does not allow for
generalisations. Nonetheless, further research@mechanisms found to be significant here
would be of great interest. If such studies shdinld similar patterns of influence, there

might be a case to be made for an increased fatgsmal learning through more deliberate
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channels, as well as a continued focus on econasweell as technological support.
Connected to this point is also the quest for nmo@epth research on the mechanisms lying
behind the variables that this study found to bsigrificant importance.

One of the great challenges with doing researcheés is their multifaceted nature.
One cannot fully understand state behaviour inrtternational sphere without taking into
account the history of the agreement, the prottsaohework as well as each member state’s
gualifications to deal with the issue they havealggbound themselves to. The Montreal
Protocol serves as a good example here. One inmpaeason for its success was that the
industry utilising ozone depleting substances hadtbped new technologies that facilitated
a more smooth transition to a CFC and halon-fraestil competitively effective, industry. |
was unable to include such a historical aspectyirstatistical analysis even though | knew
that it is important. This shows the need for amntid qualitative research to get the whole
picture. However, this does not depreciate the mapoe of statistical analysis as long as our
units of research are states and our cases an®em@&ntal protocols.

When considering the complex nature of complianmoegsses, a mixed approach
might be fruitful. Then, a natural next step colbédto compare agreements with differing
frameworks, to see how this affects compliancesratewell as the covariates under research.
Are the same mechanisms important in these agrasfhenthat case, one might argue that
there are some characteristics that seem to beimpetant than others for ensuring
member state compliance with an agreement. Ifandiscussion on whether one actually can
compare country behaviour against different protaotight be necessary.

The research done on international environmematighance have been criticised for
having great biases in their research. A mainquéipresented previously in this thesis is the
problem of endogeneity; the fact that when consigeregime outcomes, scholars tend only
to analyse those who are already members to arragré, rendering a positive bias in the
findings when regime effects are considered. Thwsould be interesting to test the effect of
an agreement on a broader scale, for example thraypgnel analysis of reduction of
pollution where also non-members are included résténg questions would be whether non-
members also change their habits when an envirotaingecord is in place, and if so, how
long it takes before the effects of an internatidreanework trickles down to non-member
states.

As already mentioned, the potential for generabsatabout how states behave within
the framework of international environmental agreats, is scarce in this analysis. The lack

of quantifiable compliance information as well Be yyoung age of most of today’s existing
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agreements makes quantitative research on a nwhpestocols hard. This should however
become easier with time, as more information isgad and statistical techniques are
becoming more flexible. Thus, an important stepas a deeper understanding of state
behaviour in the international realm is more quatitie research on the topic. The extensive
gualitative research done has been important hauwétis little doubt that supplies from a
statistical approach will be substantial for depatg a well-established paradigm on
international environmental regimes. This shouldlseholarly motivation, as understanding
how members to an agreement act and what makesahwply is a key to securing our

time’s greatest challenge; saving the environmeamfman made destruction.
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APPENDICES

Table 10: Countries included in the dataset

Analyses of compliance with the Montreal Protocol

Countries Afghanistan Albania, Algeria, AngolaArgentina, Armenia,Australia,
included in  Austria,Azerbaijan, Bahrain, BangladesBelarus, Benin, BhutanBolivia,
the Bosnia and HerzegovinBotswana Brazil, Bulgaria, Burkina Faso,
analyses. Burundi, Cambodia, CameroonCanada, Central African Republic,
Chad, Chile,China, Colombia,Comoros Congo Brazzaville Congo
Font Kinshasa Costa Rica Croatia, Cuba,Cyprus, Czech Republic Djibouti ,
indicates Dominican Republic, Ecuador, Egypt,El Salvador, Equatorial Guinea,

compliance Eritrea, Estonia, Ethiopia,Fiji , Finland,France, Gabon, Gambia, Georgia,
status as of Germany, Ghana, GreeceGuatemala Guinea-Bissay Guinea, Guyana,
end of 2008 Haiti, HondurasHungary, India, Indonesia, Iran, Israel, Italy, Ivory

for the Coast Jamaica Japan, Jordan, Kazakhstan, Kenya, Korea (north), Korea
Montreal (south), Kuwait, Kyrgyzstari,aos, Latvia, Lebanon, Lesothg, Liberia,
Protocol: Libya, Lithuania, Macedonia Madagascar, Malawi, Malaysia,Mali,
Mauritania , Mauritius , Mexico, Moldova, Mongolia, Montenegro,
Regular: Morocco, Mozambique, Myanmar (Burma), Namibia, Nepal, The
Non- Netherlands New Zealand Nicaragua, Niger,Nigeria, Norway, Oman,
compliant PakistanPanamg Papua New GuineaParaguayPeru, Philippines,
Poland, Qatar, Romania, Russian Federation Rwanda, Saudi Arabia,
Bold: Senegal, Serbi&ierra Leone Singapore Slovakia, Slovenig Somalia,

Compliant South Africa, Spain,Sri Lanka, SudanSwaziland Sweden Switzerland,
Syria, Tajikistan, TanzaniaThailand, Togo,Trinidad and Tobago,
Tunisia, Turkey, Turkmenistan, Uganda Ukraine, United Arab Emirates,
United Kingdom, United States Uruguay,Uzbekistan Venezuela
Vietnam, Yemen,Zambia, Zimbabwe

Countries  Antigua and Barbuda, Bahamas, Barbados, Belizeydr&€ape Verde, Cook

excluded Islands, Dominica, Grenada, Iceland, Kiribati, lnemnstein, Luxembourg,
from the Maldives, Malta, Marshall Islands, Federal statelslicronesia, Monaco,
analysis Nauru, Niue, Palau, Saint Kitts and Nevis, SaintiauSaint Vincent and the

because of Grenadines, Samoa, Sao Tome and Principe, Seyghgliename, Tonga,
less than Tuvalu, Vanuatu, Vatican state

500 000

inhabitants

Left Belgium, Denmark, Solomon Islands
censored

cases where

compliance

existed

before

ratification
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Table 11: Codebook

Variable Source Comments
Country strength United Nations Statistics Division Reported into per million
(2009), variablgopulation inhabitants to ease interpretation.
Inversely squared.
Economic The World Databank (2010), Original measure divided by 10 to
integration variablemerchandise trade as ease interpretation
percentage of GDP
Government The World Bank Database of Based on an index of legislative
autonomy Political Institutions (Keefer 2009), and executive indices of electoral
variablechecks competitiveness
Government United Nations Development Original measure is recoded to
capacity Programme (2009 uman range from 0 to 100,
Development Index (HDI)
Corruption The World Bank Worldwide Only available 1996-2008
Governance Indicators (WGI) (The
World Bank Group 2009a), variable
control of corruption
Democracy Polity IV Project p4v2008 Range: -10 to +10
(Marshall and Jaggers 2009a),
variablepolity2
Economic The World Bank Group (2009b),  Logged. Reported per 1000 US

development

Legal system

MP-membership
EU-membership

ENGO-activity

Green party
popularity

Left-libertarian
executive

Regional
compliance

GDP per capita PPP, constant 2005dollars
US dollars

La Porta et al. (1999), gathered fradRour dummies (fifth as reference
(Teorell et al. 2009) variablegal category) created based on the
origin nominal variabldegal origin

Based on information from the = Coded by the author. Inversely
Ozone Secretariat (2009) squared.
Based on information from Perkins
and Neumayer (2007)
Yearbook of International Constant variable, based on
Organization, reported by UNDP  numbers from 2000. Reported per
Human Development Report (2002)100 NGO in a country.
variableNon-governmental
organizations
Based on Inter-Parliamentary
Union’s (2010) PARLINE database
and Global Greens (2010)
World Bank Database of Political Nominal variableexecrlcrecoded
Institutions (Keefer 2009), variable into dummy
execlrc
Based on information from the
Ozone Secretariat (2009)

Coded by the author

Coded by the author. Regions are
defined using United Nations
(2000). Logged.
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Table 12: Schoenfeld tests, run on all models

Model1 Model2 Model3 Synthesis Synthesis
M1 M2
Country 0.076 0.050 0.052 0.053 0.044
strength 4.80* 0.90 0.56 2.54 1.67
C.strength inv. 0.056 0.047 0.079 0.072 0.043
squared 0.26 0.26 0.67 0.47 0.17
Economic 0.012 0.043
intergration 0.02 0.23
Government 0.073 -0.013
autonomy 1.29 0.03
Government 0.029
capacity 0.07
Democracy 0.011 0.008
0.02 0.01

Economic -0.011 -0.091 -0.061
development 0.02 1.16 0.48
Common law 0.032 0.025 0.046

0.17 0.10 0.21
French civil 0.060 0.053 0.047
law 0.59 0.44 0.20
Socialist law 0.047 0.046 0.042

0.35 0.33 0.16
German civil -0.083 -0.074 -0.137
law 1.55 1.20 1.69
MP-memship 0.066 0.060 0.095 0.075 0.070
length 0.44 0.51 1.15 0.64 0.56
MP-memship 0.058 -0.015 0.047 0.102 0.099
inv. squared 0.41 0.03 0.16 1.29 1.15
EU-memship -0.098 -0.048 -0.081 -0.025
length 0.86 0.29 0.55 0.05
NGO-activity -0.016 0.013

0.04 0.02

Green party 0.167 0.139 0.221 0.118
popularity 3.50 3.07 3.86* 1.79
Left-lib. 0.140
executive 1.60
Regional 0.098 0.064 -0.026 0.060 0.066
compliance 1.06 0.45 0.05 0.36 0.42
Global test 10.97 11.62 14.22 3.59 1.11

The first row in each cell gives information abdividual rho-values, chi squared values follovidve

Significance: *** p<.001 ** p<.01 * p<.05 p<.10
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Figure 2: Baseline hazards for the two groups of Montreal Bbtocol members
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Figure 3: Cox-Snell residuals, run on the biggest odel (Model 1)
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Models the predictive power of the stratified Condél one. If the model fits the data well, the clative
hazard of the Cox-Snell residuals should follow4bedegree line (because then the residuals shewiel a
standard exponential distribution with hazard fiond that are equal to 1 for a{Cleves et al. 2008:213-217).
The overall fit is found to be good in this modEthe variability in the right-hand tail is expectasl prior failures
and censoring leads to reduced effectiveness iaghmle.
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Other tests run on the data

Residual based checks are run on the data to ¢beokservations with disproportionate
influenceon the estimated parameters. | use deviance adsjdueaning a rescaling of
Martingale residuals to make them symmetric araerd, thus avoiding skewed data and
hardened interpretation. It identified five couesriwith relatively large dfbeta values across
several covariates. The question of how to dedl suich outliers is heavily debated in the
literature (Osborne 2002). Some argue that the m@thodologically sound thing to do is
exclude such observations if they turn out to balid, whereas others warn against such
manipulation of the data (Orr et al. 1991). | rugeasitivity test, excluding the identified
countries with influential observations from thengde and running regressions on Models 1
and 2. Even though most parameters looked the ggeem party popularitys no longer
jointly significant in Model 1 and 2. AdditionallfEU-membership — lengik no longer
significant at the .10-level, andgional complianceeports a stronger effect on the hazard for
experiencing compliance in Model 2. We see thatetiean effect, albeit moderate, of
excluding the outliers. Nonetheless, | argue ferititlusion of such influential observation in
the dataset as there is no reason for assuminthérsd data are invalid.

A sensitivity tests run on the three original models, including-lefnsored countries
that were excluded from the analysis. In this s@niple left-censored member states are
coded as having complied with the Montreal Protacaheir first year of observation. The
rerun of the analysis shows no real changes in Mhdeor Model 2 EU-membership -
lengthjust slips the .10-level, and thus is not longersidered significant, even though the
effect was barely significant in the original modslwell. AlsoGerman civil lanchanges
direction from positive in Model 2 to negative hretrerun model, but is still insignificant. As
the specification of the legal origin dummies mékem fragile for changes, this is not
surprising. Model 3 still reports an opposite effec German civil law andcountry strength
andcountry strength inversely squarpgt fail to reach the .10-level. All in all, theeshanges
to the estimated predictors are considered to lal.sm

Another test named Harrell’'s C concordance steigvaluates thgredictive power
of the Cox modedn a member state’s likelihood of reaching cormgea Unfortunately, | was
not able to run this test in STATA because thedestd not be used with late entry and time-

varying data.
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Table 13: Pairwise correlations

Sample: The Dem Gov. Gov. Left- Green NG EU- IEA- Reg Ec. Ec. Corr. C. Com Fr. Soc. Ger. Art.5
Montreal . aut. cap. lib. pop. O mem lengt com dev. Int stren law ccod law ccode
Protocol exec pop. . h p. -gth e

Democracy 1.00

Gov. aut. 0.50 1.00

Gov. cap. 042 0.17 1.00

Left-libexec -0.27 -0.20 -0.12 1.00

Greenparty 0.18 0.13 0.27 -0.011.00

NGO 050 0.35 0.67 -0.10 048 1.00

EU-length 0.22 0.14 036 -0.030.63 0.68 1.00

IEA-length  0.22 0.10 0.30 -0.100.16 0.32 0.20 1.00

Reg.comp. 0.29 0.18 044 005 0.22 047 0.26 0.4200

Ec. develop. 046 0.19 0.92 -0.140.29 0.73 0.39 0.32 045 1.00

Ec. Int -0.16 -0.17 -0.05 0.18 -0.01 -0.28-0.02 0.05 0.18 -0.09 1.00

Corruption 051 0.22 067 -0.15033 0.76 043 0.27 050 0.78 -0.12.00

C.strength -0.050.23 0.03 0.05 018 046 0.212 0.19 0.04 0.01 -0.8m4 1.00

Com.law 0.19 0.16 -0.13-0.09 -0.13 -0.00 -0.12 0.15 0.12 -0.04-0.08 0.19 -0.01 1.00

Frenchlaw -0.01 -0.50 -0.09 -0.09 -0.02 -0.04 0.15 0.03 -0.38-0.06 -0.18 -0.17 0.03 -0.52 1.00

Socialistaw -0.30 -0.16 0.07 0.22 -0.11 -0.19-0.16 -0.27 0.19 -0.09 0.35 -0.24 -0.11 -0.35 -0.46 1.00
Germanlaw 0.13 0.04 0.18 -0.44045 0.26 0.23 0.08 0.06 0.24 -0.18.22 0.24 -0.13-0.17 -0.12 1.00
Art.5-mem -0.30 -0.19 -0.63 0.04 -0.29 -0.66-0.42 -0.13 -0.57 -0.62 -0.01 -0.63 -0.04 0.00 0.34 -0.24 -0.14 1.00

Correlation coefficients. Pairwise correlations ane on the largest sample from the multivariatalysis of the Montreal Protocol dataset.
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Table 14: Reported hazard ratios from Green party ppularity at various points in time

Analysis time Model 1 Model 2 Model 3
t=1 933 931 .933
t=2 .946 .944 .949
t=5 .987 .985 .999
t=6 1.001 999 1.017
t=7 1.015 1.013 1.034
t=10 1.059 1.057 1.089
t=15 1.136 1.135 1.186
t=19 1.201 1.201 1.270

(max valuet=20)

Function changes
direction att = 6 6.1 5

Hazard rate for Greenseats at analysis time t ££8xp[5,(t) ], where g, is the coefficient for
Greenseatsind S, is the coefficient for Greenseats*analysis timegier et al. 2008:116-

120). Hazard ratios is interpreted relative to dower values indicating a negative
relationship and values higher than 1 implying pesiconnection.
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Table 15: Change in hazard ratio from a one millionincrease in population

1 million added at: Model 1 Model 2 Model 3 Final
Model
1 million .905 .879 .853 .882
10 million .500 406 .328 Al17
30 million 133 .073 .039 .079
50 million .040 .013 .005 .015
70 million .010 .002 .001 .003
90 million .003 .000 .000 .001
150 million .000 .000 .000 .000

(max value 1314 mill.)
HR = exdﬁlc + 0, (2* Cstrengthr c + cz)] where g, is the coefficient foCountry strength

B, is the coefficient foCountry strength inversely squaradd c is the change in Country

strength at certain values of the variable, in tilise one year (Hosmer and Lemeshow
1999:136). After having found the hazard rate fesgaared function, the results are

inverse{ﬁj to reflect the interaction.

Figure 4: The shape of the hazard for the differentnodels, based on Table 15

Change in Country strength covariate

1,2

1 15 29 43 57 71 85 99 113127 141 155 169 183 197 211 225 239 253 267 281 295 309 323 337 351

—— Model 1 —— Model 2 Model 3 Final Model
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Table 16: Change in hazard ratio from one additionhyear as member of the Montreal

Protocol

1 year added at: Model 1 Model 2 Model 3 Final
Model

0 member years 1.090 1.103 1.111 1.057

1 member years 1.167 1.186 1.228 1.127

5 member years 1.431 1.423 1.658 1.367

10 member years 2.012 1.747 2.736 1.886

15 member years 2.829 1.957 4516 2.602

20 member years 3.978 2.056 7.452 3.589

(max observed)

HR = exdﬁlc + 0, (2* MP —length* ¢ + cz)] where g, is the coefficient foMP-length £,
is the coefficient foMP-length inversely squareghd c is the change MP-lengthat certain

values of the variable, in this case one year (Hwsand Lemeshow 1999:136). After having

found the hazard rate for a squared function, ¢selts are inverse{dlj—Rj to reflect the

interaction.

Figure 5: The shape of the hazard for the differentnodels, based on Table 16
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