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by Wolfgang DIETZ

In a global risk society (Beck, 2009), two interlinked developments increase com-
plexity on environmental policy issues: On the one hand, unilateral problem solv-
ing is often ineffective in a globalized world. On the other hand, many environmen-
tal issues themselves are becoming increasingly complex. States have addressed
these challenges by forming international institutions and regimes to collectively
deal with environmental problems. But why do states form international environ-
mental regimes on some issues while they fail to do so on others? How do states
deal with scientific uncertainty on complex environmental issues and to what ex-
tent can scientific uncertainty account for success or failure of regime formation
process? This dissertation provides insights on regime formation on highly complex
policy issues by theorizing on how scientific uncertainty frames actors’ perception
of an issue. It is argued that actors are tolerant towards uncertainty on some as-
pects of an issue while they are not on others. This argumentation is empirically
tested against four cases of international regime formation, two successful ones and
two failed regime formation processes. The dissertation finds evidence that actors
are more tolerant towards scientific uncertainty if it only affects the assessment of

benefits while costs are at the same time estimated to be low.
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Chapter 1

Introduction

“There are known knowns; there are things
we know we know. We also know that there
are known unknowns, this is to say we know
that there are things we do not know. But
there are also unknown unknowns: the ones
we don’t know we don’t know.”

— Donald Rumsfeld

“Il n’est pas certain que tout soit incertain.”

— Blaise Pascal

In a global risk society (Beck, 2009), policy issues are becoming increasingly com-
plex and political decision-making has to be made in the shadow of an uncertain
future. In environmental policy, complexity is twofold: On the one hand, com-
plexity is often caused by nature itself. On many issues, biological, physical and
chemical mechanisms are highly interlinked, causing feedbacks, tipping points and
chain reactions on different scales. While policy-makers depend on precise infor-
mation to make sound decisions, natural science is often at the edge of knowledge
on these issues with conflicting models and rivaling research results. On the other
hand, many environmental issues involve a transboundary dimension where uni-
lateral action is ineffective. Many issues can only be resolved through multilateral

cooperation in the form of institutionalized international regimes. Reaching such a



Chapter 1. Introduction 2

multilateral agreement among actors with divergent interests and different norma-
tive convictions is a complex process in itself. The combination of complex natural
processes and interaction of social actors make these cases of regime formation on
complex policy issues unique. However, social science has to a large extent focused
on the latter and neglected the effect of uncertain scientific findings on political
decision making. This study approaches the question why and how states form
international environmental regimes on complex policy issues. Furthermore, this
study sheds light on the question why states form international regimes on some

uncertain issues whilst refusing to cooperate on others?

The focus of this dissertation on scientific uncertainty blends in with two research
traditions: It stands in the tradition of institutionalism in international relations
(Abbott and Snidal, 1998; Axelrod and Hamilton, 1984; Keohane and Nye, 1977)
and its sub-discipline, the study of international regimes (Hasenclever et al., 1997;
Krasner, 1983; Rittberger and Mayer, 1993). Scholars of international regimes can
benefit from this dissertation, because it offers a refined theoretical framework that
integrates different and previously separated theoretical traditions in regime the-
ory. It furthermore enhances the body of empirical work on international regimes
by adding case-studies on international regimes as well as empirical cases of failed
attempts of regime formation that have not been studied in such detail before.
Scholars that have an interest in the role of ideas in politics and international rela-
tions may find this dissertation worth reading, because this study picks up on the
literature about cognitive biases in international relations (Goldgeier, 2001; Levy,
1992; McDermott, 2004) and the role of models and ideas (Blyth, 1997; Chwieroth,
2007; Goldstein and Keohane, 1993; Lieberman, 2002; Parsons, 2002) to integrate
science as a provider of ideas that influence political decision making. Not only
does this have implications for environmental politics, but for policy issues where
scientific models and ideas shape the perspective of actors. To explain the behav-
ior of social actors, it may be useful to turn to the science-induced perception of
the world; a focus on scientific knowledge in international politics is informative

in this regard.
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The book investigates international political action on four environmental pol-
icy issue areas that are characterized by scientific uncertainty (Persistent Organic
Pollutants, Stratospheric Ozone, Arctic haze, and global deforestation). The com-
parative perspective between two cases where regime formation was successfully
completed (Persistent Organic Pollutants and Stratospheric Ozone) and two cases
where regime formation failed (Arctic haze and global deforestation) allows to
more rigorously identify factors that facilitate or hamper regime formation under

scientific uncertainty than previous single-case studies had been able to do.

1.1 Research Gaps and Goals of this Book

The dissertation aims at closing three standing gaps in the study of international
regimes. The first one is of theoretical nature. In this study, it is argued that
regime theory either neglects scientific uncertainty or draws implausible conclu-
sions from its existence. In order to overcome this shortcoming, this study offers an
integrated theoretical framework, which regards scientific uncertainty as a factor
that influences state interests towards institutionalized cooperation. It is argued
that scientific uncertainty does not simply facilitate or hamper the formation of
international regimes. Rather, this study pursues an argument that focuses on the
specific aspect which is affected by scientific uncertainty. The second gap concerns
research design and methodology. Regimes study has for the most part relied on
single-n (or small-n) case studies about successfully installed international regimes.
While this is ideographically informative, this methodological choice runs the dan-
ger to cause a bias towards positive findings. To a large extent, regime studies that
intend to identify factors that are causally linked to regime formation are lacking
a control group (Dimitrov et al., 2007). The third gap that this study intends to
close is of empirical nature. The study offers detailed case studies not only of the
political process that has led to success or failure of regime formation, but it also
provides a detailed account on how scientific knowledge has evolved in parallel to

the political process of regimes and non-regimes.
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1.2 Major Arguments in Brief

Starting from a rationalist paradigm, this study presumes rational actors that try
to maximize their utility according to their individual cost-benefit-calculations.
Actors can be expected to form a regime, if benefits exceed costs. They can
be expected to block an international regime formation process if costs exceed
benefits. It is therefore a specific configuration of costs and benefits that leads
to successful or unsuccessful regime formation. In order to assess individual costs
and benefits, actors depend on information. More specifically, actors depend on a
whole set of information to assess costs and on a whole set of information to assess

benefits.

As argued earlier, information can be highly uncertain in the context of environ-
mental politics. For actors, this implies that they may be able to determine their
costs, but have trouble to determine their benefits, or vice versa. The main ar-
gument of this study is that in the light of scientific uncertainty there are still
configurations that are conducive for successful regime formation. On the other
hand, there are configurations which are obstructive for regime formation. More
specifically, if costs are expected to be low and benefits are uncertain, regime for-
mation is more likely and if costs are uncertain and benefits are low, successful

regime formation is more unlikely.

1.3 Outline of the Book

Starting form a review of the theoretical and empirical literature on international
regimes, as well as a review of concepts of uncertainty in chapter 2, the study
develops a refined concept of uncertainty and identifies three major gaps in the
study of international regimes. These gaps are picked up in chapter 3, which elab-
orates on a theoretical framework in order to close gaps at a theoretical level. This
allows the formulation of a set of testable hypotheses. Chapter 4 is of technical na-

ture and explores how the hypotheses are operationalized and empirically tested.
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The chapter explains and justifies methodological choices. Chapter 5 contains the
empirical analysis. To test the argument, this study has retraced the historical
developments of the scientific and political process of four empirical cases. The re-
sults are presented and interpreted in chapter six, which also addresses alternative
explanations, implications for research and politics and an outlook on the future

research agenda.






Chapter 2

Cooperation and Uncertainty in

Social Science Literature

This study is concerned with regime formation and uncertainty. Both issues have
already been addressed by a vast body of literature. This chapter reviews the-
oretical accounts on international regimes in order to identify major theoretical
paradigms in the field. The chapter also reviews empirical regime study to profit
form idiographic insights as well as methodological approaches that have been
employed in empirical regime study. Thirdly, the chapter reviews the literature
on uncertainty with a special focus on international relations. The review reveals
three major gaps in regime study. It shows how common concepts of uncertainty
rest primarily on knowledge about probabilities and how this can be mislead-
ing. The review furthermore shows how uncertainty in international relations has
been treated either as a strategic feature, or as the ambiguity of information about
complex real-world issues. While the latter concept of scientific uncertainty better
reflects the challenges of environmental issues, the review also shows that theo-
retical approaches that use such a concept often have their shortcomings. More
precarious, the review of theories on international regimes shows how theoretically
separating scientific uncertainty and strategic interaction forfeits explanatory value
on many issues of international cooperation. Concerning methodology, the review

of empirical regime study shows that the field tends to be bias towards positive
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findings, since empirical regime study to a large extend omits the whole range
of variance of the dependent variable. In other words, regime study is mainly

concerned with the successful creation of international regimes.

2.1 Regime Study — A Review of Theory and

Empirical Applications

Starting from Krasner (1983)’s prominent, yet wholly and broad definition (Hag-
gard, 1987) of an international regime as “implicit or explicit principles, norms,
rules and decision-making procedures around which actors’ expectations converge
in a given area of international relations” (Krasner, 1983, :1), regime definitions can
be categorized into formal, behavioral and cognitive definitions (Hasenclever et al.,
1996). This study follows Young (1989)’s formal definition, where international
regimes are regarded as “specialized arrangements that pertain to well-defined
activities, resources, or geographical areas and often involve only some subset of
the members of international society” (Young, 1989, :13). His definition has been
narrowed down by Dimitrov (2006), who defines an international regime as “...a
formal intergovernmental agreement that involves specific commitments to policy
targets and timetables” (Dimitrov, 2006, :5). This definition admittedly omits a
variety of non-explicit or uncodified international regulations and patterns of be-
havior, such as for example international customary law. However, the pragmatic

definition allows more traceable observations of actors’ behavior and is therefore

more suitable for the empirical research of this study.

Scholars found increasing interest in rule-based international coordination in the
1970s (Haas, 1975; Ruggie, 1975) as a response to mainstream work on interna-
tional relations (Breitmeier et al., 2006). As realist assumptions about interna-
tional regimes as the epiphenomenal execution of hegemonial power proved more
and more inadequate to explain the existence of international regimes despite the
absence of a hegemon, scholars turned to the interests of rational states that

seek to realize gains from cooperation. While the realist assumptions of rational,
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self-interested states as the main actors in an anarchic international structure are
adopted from realism, states are not pictured as unitary actors that share the
same desire for power (Grieco, 1988; Strange, 1982; Waltz, 2001); rather, they are
pictured to posses individual preferences and interests of which some can only be
realized through mutual cooperation. Even though cooperation can be expected
to improve the outcome towards Pareto-efficency, anarchy in the international sys-
tem of sovereign states leads to dilemma-situations in which non-cooperation is the
dominant strategy for all players (Dawes, 1975; Hardin, 1968; Olson, 1965). Inter-
national regimes can change the pay-off structure in such a way that cooperation
becomes the dominant strategy by providing information, reducing transaction

costs and punishing deviation (Keohane, 1982).

Therefore, international regimes enable states to realize common interests and to
overcome different collective-action problems. According to supporters of interest-

13

based explanations, regimes come into existence “...because they could have rea-
sonably been expected to increase the welfare of their creators.” (Keohane, 1984).
By employing game theoretic micro-foundations, interest-based regime-theory im-
pressively shows how self-interested states can maximize their gains through rule-
based cooperation in an international self-help system (Finus, 2002; Kydd and
Snidal, 1997). Rather than serving a dominant powers’ interests, regimes provide
specific functions that are demanded by states to realize gains from cooperation.
Thus, an interest-based hypothesis about regime-formation can be summarized
by the following: “An agreement is struck and a regime forms when the partici-
pants reach closure on the terms of a mutually acceptable constitutional contract.”
(Young, 1993, :11). The original approach was extended by Ziirn, who notes that
the classical prisoners’ dilemma is not the only game that resembles settings in
international relations. Within his situation-structure-framework, he claims that

different game structures imply different dilemma situations which has an impact

on the likelihood and types of regime formation (Ziirn, 1992).

Despite sharing common grounds with political science, scholars from economics
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think differently about international regimes. Literature from economics on inter-
national environmental agreements (IEAs)! employs the same logic as an interest-
based approach, but models cooperation in a more rigorous economic fashion. This
strand of literature adds two major insights to our understanding of rule-based co-
operation. First of all, Barrett (1994) shows that IEAs have to be self-enforcing,
since no sovereign state can be forced into signing an agreement. He further ar-
gues that states have to be symmetrical in their structure of preferences to have an
incentive for cooperation. The concept of symmetry reflects the political-science
concept of mutual interests towards cooperation and will be reviewed later in
this chapter. Secondly, in a later version of his model, Barrett (1994) shows how
rule-based cooperation can be ‘bought’ through side-payments and issue-linkage
(Barrett, 2001). Buying cooperation eventually levels asymmetry between states.
Rationalistic game-theoretic approaches that emphasize the importance of national
interests have enormously enhanced our understanding of international coopera-
tion by pointing out why states do not cooperate despite mutual expected benefits

and how international regimes can resolve this situation.

The strong assumptions that are implied in game-theoretic models of interna-
tional environmental cooperation have been challenged by regime-scholars who
are dedicated to a so-called ‘knowledge-based approach’ (Haas, 1980) or ‘cogni-
tivism’ (Hasenclever et al., 1996). Especially the assumption of fully informed
rational actors has been a target of criticism. Cognitivist criticism is, however,
not articulated in the radical fashion of the theoretical tradition labeled as ‘social-
constructivism’ in which the rationalistic ‘logic of consequences’ is confronted with
a ‘logic of appropriateness’ (Wendt, 1992). Rather than questioning the assump-
tion of rational self-interest driven actors, cognitivists argue that the assumption
of adequate and complete information becomes more and more questionable in a
world of increasingly complex policy issues. Cognitivists contend that ambigu-
ity of information has an impact on the information-processing ability of rational

actors.

Isince IEA refers to the same empirical phenomena as regimes, the two terms will be used

synonymously
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With this in mind, decision-makers are pictured as being unable to adequately
formulate interests and struggle to set up pay-off matrices. Cognitivists draw on
the literature from psychology in international relations (Goldgeier, 2001; Jervis,
1976; McDermott, 2004; Young and Schafer, 1998) and integrate works on the role
of ideas and models in foreign policy (Chwieroth, 2007; Goldstein and Keohane,
1993; Jachtenfuchs, 1995; Lieberman, 2002). These considerations lead cognitivist
scholars to three assumptions: Firstly, the demand for international regimes de-
pends on actors perception of international problems, which is, in part, produced
by their causal and normative beliefs (Hasenclever et al., 1997, :137). This implies
that (a) information does not speak for itself but must be interpreted and (b)
interpretation depends on the body of knowledge that actors hold (Hasenclever
et al., 1997, :206). Secondly, before actors can agree on the terms of collectively
treating an international issue, they have to agree on a shared consensual definition
of the nature and the consequences of the issue at stake (Dimitrov, 2006; Haas,
1992a). Thirdly, states want to reduce uncertainty by acquiring more knowledge
where science and international epistemic communities are the main provider of
new knowledge. If - as Keohane (1982) states - the chance of realizing common
interests is a prerequisite for a regime-formation, cognitivist scholars find it rea-
sonable to turn to the question of how these interests form in the first place (Haas,

1980).

Empirically, the study of international regimes predominantly rests on single-n or
small-n comparative case studies. (Moravesik, 2000; Nayar, 1995; Raustiala and
Victor, 2004; Underdal, 2002; Young, 1993). As Hasenclever et al. (1996) conclude,

13

the authors ask questions on “...what accounts for the emergence of rule-based
cooperation in the international system? How do international institutions affect
state behavior and collective outcomes in an issue-area they address? Which
factors determine the stability of international regimes?” (Hasenclever et al., 1996,
:177). Empirical contributions typically set up the theoretical argument that is
derived from one of the mentioned theoretical paradigms and continue with a series

of case-studies to either support or modify the derived argumentation (Kydd, 2001;
Mitchell and Bernauer, 2004; Morrow, 2001; Oatley, 2001; Pahre, 2001; Richards,
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2001; Rosendorff and Milner, 2001; Underdal, 2002; Young, 1993). The publication
by Breitmeier et al. (2006) is an exception and offers a medium-n database of 23

regimes that have been coded by experts.

2.2 Uncertainty, Ignorance and Risk

Social science has developed multiple concepts and ideas to describe the unknown.
Much work has been done in the field of economics and game theory to model
the consequences of ‘asymmetric information’ or ‘incomplete information’. Since
these valuable contributions use different concepts of ‘uncertainty’, this section
aims at a minimal definition as basis for this study. To avoid misunderstandings,
this section provides a conceptional distinction between ‘certainty’, ‘uncertainty’,

‘risk” and ‘ignorance’.

Knight (1965) contributed one of the most employed concepts of uncertainty within
social sciences. He defines uncertainty - in contrast to risk - as a situation where no
objective, or publicly verifiable, probability distribution exists. According to this
definition, he purposely distinguishes between uncertainty and risk: uncertainty
involves only scarce or ambiguous information that does not reveal probability
distributions about an outcome. The ambiguous character of information leads
to a situation where actors are aware of possible future outcomes, but have no

knowledge about the likeliness of a specific future outcome.

Contrasting ‘risk’ from 'uncertainty’ on the grounds of knowledge about probabil-
ity distributions has proven very helpful in highlighting different implications of
risk and uncertainty for social behavior. Both knightian risk as well as knightian
uncertainty have in common that outcomes of a certain action is not known. They
differ only with regard to the availability of objective, additive probability distri-
butions. However, characterizing ‘uncertainty’ merely on the grounds of proba-
bility distributions is problematic, because it neglects knowledge about the set of
possible outcomes. This makes ‘uncertainty’ indistinguishable from ‘ignorance’.

Both ‘ignorance’ and ‘uncertainty’ are characterized by the absence of knowledge
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about a definite outcome and the absence of knowledge about probability distri-
butions. The distinguishing feature that analytically separates uncertainty from
ignorance is the knowledge about what outcome could possible be the result of a

certain action.

The following table shows how considering an additional dimension (knowledge
about the set of possible outcomes) sharpens the concept of uncertainty and makes

it distinguishable from closely related concepts:

certainty  risk uncertainty ignorance
Definite outcome Known Unknown Unknown Unknown
Probability distribution — ‘One’ Known Unknown Unknown
Set of possible outcomes Known Known Known Unknown

TABLE 2.1: Certainty, Risk and Uncertainty

A simple throw of a dice can serve as an example: In the case of certainty, a
perfect dice has six sides with the same number; a known outcome will occur with

2. In the case of risk, a perfect dice will reveal one outcome

a probability of one
out of a known set of outcomes with a known probability, while in the case of
uncertainty the player does not know whether and to what degree the dice is
loaded or not. In a situation of Ignorance-situation, the player does not know the

specific attributes of the dice, e.g. how many sides the dice has or if it is loaded

or not.

The main features of ‘uncertainty’ have been defined as the absence of knowledge
about a definite outcome, the availability of knowledge about the set of possible
outcomes and the absence of knowledge about the likeliness of a single, definite
outcome. The distinction between ‘uncertainty’ and ‘ignorance’ is crucial. Ac-
tors faced with ‘uncertainty’ have (ambiguous) information about the potential
consequences of their action which is not the case if they act under ‘ignorance’.
Beginning from the minimal definition of ‘uncertainty’, the study of international

relations and specifically the study of international regimes has identified different

2This, of course, only holds under the assumption that the basic rules of physics (gravity,
fraction, etc.) are sufficiently at work and the dice is not hit by lightning
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kinds of ‘uncertainty’ that differ in their source and their implications for social
behavior. The next section will show how literature has treated these aspects and

what conclusions have been drawn from it.

2.3 Uncertainty in International Relations

“In particular, governmental policy makers
may not perfectly know how the world eco-
nomic system works. Disagreement could
arises not only from a conflict of interest
in underlying preferences but from different
predictions concerning the consequences of

agreement.”

Keisuke Tida Analytic Uncertainty and
International Cooperation
While uncertainty in the form of asymmetric or incomplete information has been
a major theme in economics, game theory and decision theory (Alt et al., 1988;
De Mesquita et al., 1997; Downs and Rocke, 1990; Fearon, 1997; Morrow, 1989),
surprisingly few studies within international relations literature explicitly addresses
the issue of uncertainty. Rathbun (2007) shows how uncertainty is an implicit —
yet unaddressed — feature of nearly every major theoretical paradigm in interna-
tional relations study. He exemplifies how four major theoretical paradigms in IR
— Realism, Rationalism, Cognitivism and Constructivism — comprise different con-
cepts of uncertainty (Rathbun, 2007, :533). According to him, rationalism treats
uncertainty as a pure lack of information while cognitivism treats uncertainty
as the ambiguity of information which leads to confusion (see table 2.2). While
for rationalists, the remedy is updating information, cognitivists regard cognitive
shortcuts or scientific models as tools to overcome the challenges of uncertainty
(Rathbun, 2007, :534). While Rathbun’s contribution valuably illuminates an im-
portant, yet somehow ‘hidden’ feature of IR-theory, his view is however slightly
misleading since it gives the impression that the same unitary phenomenon (in
this case ‘uncertainty’) is simply regarded through different theoretical lenses (in

this case realism, rationalism, cognitivism and social constructivism). Rathbun
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neglects that uncertainty and its consequences are not just a matter of theoretical
conceptionalisation. As argued in subsection 2.2, uncertainty is diverse and com-
prises different features. While the minimal definition in section 2.2 points out
the differences between risk, uncertainty and ignorance, research has shown that a
closer focus on the nature of uncertainty and its sources reveals new implications.
Political game theory proposes that the main source of uncertainty stems from the
unknown future behavior of the other actors(s) (McCarty and Meirowitz, 2007).
But as studies from macro-economics demonstrate, the mode through which play-
ers assess their pay-off functions has significant effects for the cooperative setting.
Frankel and Rockett (1988) call this ‘model uncertainty’ where actors do not know
which model reflects reality the best (Ghosh, 1988). Their research shows that ex-
pected pay-offs highly depend on the model that is employed to predict future
gains from multilateral macroeconomic coordination. Their simulation shows that
the choice of a particular model has in some cases more impact on the structure

of expected pay-offs than the choice of wether to coordinate action or not.

This notion is picked up by lida (1993), who argues in favor of a distinction of
uncertainty according to its source. His study on macroeconomic cooperation
shows how analytic uncertainty — as opposed to strategic uncertainty — changes

pay-off functions in a macro-economic coordination game:

“In particular, governmental policy makers may not perfectly know

how the world economic system works. Thus, the economic outcomes

of policies are not perfectly predictable. Disagreement could arises

not only from a conflict of interest in underlying preferences but from

different predictions concerning the consequences of agreement.” (Iida,

1993, :433)
lida (1993) distinguishes strategic uncertainty from analytic uncertainty; strategic
uncertainty evolves from unknown intentions and attributes of the other actors
which is the major theme in political game theory and has found its way into the
study of international relations. Analytic uncertainty, on the other hand, stems

from the complexity of real-world phenomena. Iida states that “...the crucial dif-

ference between strategic and analytic uncertainty |...] lies in the fact that players
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are assumed to know their own payoffs perfectly under strategic uncertainty while
they may not know their own payoffs [.. .| under analytic uncertainty” (Iida, 1993,

:433, emphasis in the original).

Few contributions from environmental economics have included scientific uncer-
tainty into their research by modeling it as a random variable into the welfare-
functions (Helm, 1998; Kolstad, 2005, 2007; Kolstad and Ulph, 2011; Na and Shin,
1998). These contribution either highlight the possibility of hiding distributional
interests behind “the veil of uncertainty” (Helm, 1998) or model countries as be-
ing affected symmetrically by scientific uncertainty (Na and Shin, 1998). Both
views do not capture scientific uncertainty comprehensively. A scenario in which
countries were able to hide their preferences by pointing to scientific uncertainty
indicates that a country can actually assess the distributional effects of a specific
outcome. This indicates that scientific uncertainty must have been already re-
duced at least for a state with the intensions to exploit scientific uncertainty for
its own interest. In this case, actors rather strategically hide information to direct
the outcome in their interest rather than a case where scientific uncertainty ham-
pers states to set up clear pay-offs. However, if the available information reveals a
spectrum of possible pay-offs that can have both a positive or negative sign with
unknown probabilities to which direction the pay-off might turn, the possibility of

hiding interests is ruled out.

In a recent contribution, Barrett and Dannenberg (2012) pick up the notion of sci-
entific uncertainty and show in an experimental design how scientific uncertainty
can change the setting from a prisoners’ dilemma into a coordination-game. They
subdivide ‘scientific uncertainty’ into ‘uncertainty about thresholds’ and ‘uncer-
tainty about the resulting effects’ from breaching a certain threshold. They show
how collective action depends not only on scientific uncertainty as such; rather,
their research suggests that different aspects of an issue can be affected by scientific

uncertainty to varying degrees. This notion will be addressed in section 3.3.

Cognitivist authors incorporate the notion of analytic or scientific uncertainty into

their framework by claiming explanatory power for regime formation on policy
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issues that are plagued by scientific uncertainty. (Haas, 1992a). Cognitivists core
assumptions as mentioned in section 2.1 (model dependency, consensuality and
epistemic communities) can only be meaningful if scientific knowledge is uncertain,
this means if actors anticipate more than one single future outcome. Otherwise,
information would speak for itself. The definition of ‘the state of nature’ would be
given and not an issue of discussion and, self-evidently, not an issue that actors
have to agree upon before engaging in meaningful discussion. Therefore, scientific

uncertainty is a prerequisite for a cognitivist approach to be applied.

Bearing this in mind, decision-makers are portrayed to be unable to adequately
formulate interests and struggle to set up pay-off matrices. Cognitivists draw on
the literature from psychology in international relations (Goldgeier, 2001; Jervis,
1976; McDermott, 2004; Young and Schafer, 1998) and integrate works on the
role of ideas and models in foreign policy (Chwieroth, 2007; Goldstein and Keo-
hane, 1993; Jachtenfuchs, 1995; Lieberman, 2002) which lead cognitivists to three
assumptions: First, the demand for international regimes depends on actors per-
ception of international problems, which is, in part, produced by their causal and
normative beliefs (Hasenclever et al., 1997, :137). This reveals an additional co-
operation dilemma: gains from cooperation are not only jeopardized by possible
free-riding or leakage, but actors cannot be sure if these gains exist at all in the
first place. Cognitivist contributions emphasize the importance of ‘epistemic com-
munities’ who inform policy makers. If different plausible models offer divergent
conclusions on how to maximize utility, the agreement on one single model is cru-
cial for coordinated action. According to cognitivists, decision makers have to
agree on one model before they can engage in a meaningful discussion about the

issue at stake and negotiate the terms of an agreement (Dimitrov, 2006).

Table 2.2 summarizes the core features of an interest-based and knowledge-based

approach in regime-study:
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Rationalism Cognitivism
Central Fxplanatory Variable  Interests Knowledge
Meta-theoretical orientation Rationalistic Weakly rationalistic
Perception Objective Subjective
Nature of Reality Objectively real Subjectively perceived
Nature of Uncertainty Strategic Analytic
Quality of Uncertainty Weak Strong
Obstacles to Regime-formation  Collective-Action- Diverging Models of Re-
Dilemmas ality
Problems of Uncertainty Lack of Information Ambiguity of Informa-
tion
Tools for reducing Uncertainty Updating Information Cognitive shortcuts and
models

TABLE 2.2: Summarizing Regime Theory

The systematic overview shows the merits and shortcomings of both theoretical
approaches on which I will elaborate in detail in 2.4. A general shortcoming is
the focus on a rather limited scope of both theoretical strands. Both approaches
treat the key features of their theory in an exclusive manner. In this way, they
neglect that in many empirical cases for which they claim explanatory value, some
key features cannot be separated from each other and exist simultanioulsly. For
example, no approach accounts for interaction-effects with a central variable from
the other approach. As the next sections will display, an investigation of the
interplay between knowledge and interests can be informative. The same accounts
for the nature of uncertainty. In more situations, actors do not face either strategic
or analytical uncertainty, but rather a mix of both. By limiting the scope on only

one phenomenon, each strand forfeits explanatory value.

It will be argued in subsection 3.2 that these weak spots can be circumvented
and explanatory leverage is gained by integrating both approaches. I argue that

despite the displayed differences, both theoretical strands are rather supplemental
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than contradictory. Calculated in its weakest form as Haas (1992b) and others
express it, cognitivism rests on similar (positivist) epistemological and ontological
assumptions (Hasenclever et al., 2000, :11) as rationalism. The employment of
different central explanatory variables is not an obstacle per se. On the contrary,
a shift of focus on the interplay of both central variables might reveal new insights

on long-standing puzzles.

2.4 Regime Study — Three Objections

The study of international regimes has matured over the past 20 years. It seems
as though some shortcomings have sunk in and have been reproduced time and
time again. This section elaborates on the theoretical weak spots and it will reveal

some shortcomings in commonly employed research designs.

2.4.1 Objection Number 1: Theoretical Segregation

Rationalist approaches have convincingly argued why forming an international
regime serves the individual interests of utility-maximizing states. However, these
approaches have trouble accounting for scientific uncertainty. The predictions for
crop yield changes due to climatic change displayed in figure 2.1 are taken from
the assessment report of the International Panel for Climate Change (IPCC). For
a country like Mongolia, the report predicts either an increase or a considerable
loss in wheat yield due to climate change (IPCC, 2007a). In light of the best
information available, Mongolia is still left with the uncertainty whether to favor
climate change or not and therefor whether to support international efforts to fight

climate change or not.

As previously mentioned, cognitivism considers scientific uncertainty to be a key
feature of increased policy issues in a complex world. The underlying core assump-

tion of cognitivist scholars is that in the light of scientific uncertainty, consensually
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shared knowledge among epistemic communities enhances the chances of a suc-
cessful regime formation process (Haas, 1992b), meaning that the more scientific
elites agree on one model to be the ‘true’ model, the more probable it is that
political decision-makers come to form a regime. Knowledge-based approaches
however lack (a) a convincing coherent theoretical base for arguments, (b) neglect
strategic effects of scientific uncertainty and vice versa scientific knowledge and
(c) frequently fall short in providing empirical evidence for its theoretical predic-
tions. Knowledge-based regime analysis relies on a rather fragile theoretical basis.
The underlying idea of knowledge-based approaches is that knowledge shapes the
perception of issues and therefore influences states behavior (Hasenclever et al.,
1997, :149). On this ground, knowledge-based regime analysis hypothesizes that
a shared understanding of consensual knowledge facilitates the regime formation
process. However, the causal link between shared knowledge and international co-
operation remains rather vague and empirical studies leave us with a contradictory

picture.

While Frankel (1988)’s contribution introduces the model-dependency of expected
pay-offs to macro-economics, he also finds that gains from cooperation exist de-
spite the employment of divergent scientific macroeconomic models. Therefore,
from a modeling perspective, a consensually shared perspective among actors is
not a necessary condition for actors to expect common gains from cooperation.
Furthermore, the contribution of Wettestad (2000) and the contribution of Skod-
vin (2000) show empirically that international regimes were formed despite di-

vergent causal beliefs. Vice versa, several attempts at international cooperation
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failed despite consensual knowledge (Helleiner, 2008). It is also questionable if
new scientific knowledge necessarily reduces scientific uncertainty and facilitates
regime-formation. New scientific findings can easily reveal new and stronger un-
certainties or - as Haggard and Simmons argue - “easily might render a game less
cooperative by exposing new incentives to defect” (Haggard, 1987, :510). Theo-
retical considerations as well as empirical findings lead to a rejection of one major
claim of knowledge-based regime theory: consensually shared knowledge is nei-
ther a necessary nor a sufficient condition for regime-building. The relationship
between uncertainty, knowledge, interests and political action seems to be more

entangled than previous research suggests.

To assess the role of scientific uncertainty and scientific knowledge in the process
of regime formation, it seems more appropriate to focus on the impact of knowl-
edge on the formation of interests rather than establishing a direct link between
knowledge and regime formation. The impact of information on the formation of
interests is intuitively hard to deny, since interests necessarily rest on some form
of causal ideas (see for example Goldstein and Keohane (1993)). Within a ratio-
nalistic framework, it is hard to think of anything else but ideas and models about
mechanisms in the real world as a base for formulating preferences and interests.
Even though several authors articulate the need for an integration of knowledge-
based and interest-based assumptions, (Hasenclever et al., 2000) literature lacks
a coherent theoretical model. Section 3 aims at filling this gap and will for that
purpose examine more closely how scientific knowledge can influence actors’ inter-
ests. Furthermore, it will shed light on the relationship between uncertainty, new

scientific knowledge, interests and policy.

2.4.2 Objection Number 2: No Variance on the Dependent
Variable

Empirical studies in the field of regime study have primarily been conducted
through small-n comparative case studies in which the evolutionary process of ex-

isting regimes are retraced. With few exceptions (for example Dimitrov (2006)),
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these studies examine exclusively successful cases of regime formation processes
with the intension to trace causal inference of factors that lead to regime formation.
However, by omitting stalled regime formation processes as cases (or ‘Non-regimes’
as Dimitrov (2006) calls it), regime study faces problems claiming causal inference

as it lacks a comparative dimension.

When regime study omits ‘stalled regimes’ or ‘non-regimes’ (Dimitrov et al., 2007),
it ignores control cases that are crucial for testing causal hypothesis. Such a
research design implicitly assume that the absence of the factor that lead to regime
formation in the examined case(s) would automatically lead to a failure of regime
formation. Case selection, then, is biased towards a selection on the dependent
variable (Geddes, 2003) and does not cover all possible values of the dependent
variable and - as articulated by Arild Underdal - “...the entire field of regime
analysis is biased in favor of positive findings” (Underdal, 2002, :447).

2.4.3 Objection Number 3: Flawed Conceptionalization of
Scientific Knowledge as Independent Variable

The third objection concerns the conceptionalization of ‘knowledge’ as indepen-
dent variable by cognitivist scholars. The explanatory value of scientific knowledge
is (a) not convincing as it has different implications for different actors and (b)
has so far not been operationalized sufficiently. As Dimitrov et al. (2007) states,
“[T]he [...] problem with knowledge-based accounts of international environmen-
tal policy is that, strictly speaking, there are none. All cognitivist explanations
focus on factors other than the available information per se: actors, institutions or
processes.” (Dimitrov et al., 2007, :30). As mentioned in section 2.1, the indepen-
dent variable ‘knowledge’ can - broadly speaking - either occur as ‘consensually
shared’ or ‘not shared’. This conceptionalization, however, neglects the actual con-
tents of ‘knowledge’. If, for example, epistemic communities and policy-makers
consensually agree that something is not a threat to human health, cognitivist con-

siderations would still leave us to expect a successful regime-formation while, at the
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same time, the actual reason for forming a regime (escaping a collective-action-
dilemmas to realize gains from cooperation) would not be given. Consensually
shared knowledge is therefore not sufficient. Within a cognitivist framework, at
least two conditions have to be met: First of all, knowledge has to be consensually
shared by relevant actors and secondly, the knowledge has to provide a reason for
forming a regime. Dimitrov (2006) addresses this shortcoming by disaggregating
knowledge into three sectors: (a) knowledge about the extent, (b) knowledge about
the causes of a problem and (c¢) knowledge about consequences to human society
(Dimitrov, 2006, :34). By this nature, a research design that investigates the im-
pact of knowledge on regime-formation is considerably improved. As subsection

4.4.1 will show, it makes however sense to disaggregate knowledge further.

2.5 Summary: Defining Scientific Uncertainty

”Scientific uncertainty is a fact of life and
many toxic substances issues present the
choice between two risks: the risk of economic
and other costs without corresponding ben-
efits and the risk of irreversible damage to
health and the environment if the substance

turns out to be harmful.”

Thomas B. Stoel et al. Flourocarbon

Regulation

Starting with a review of the literature on international regimes and literature
on uncertainty, the preceding chapter shows how the concept of uncertainty is
either implicitly or explicitly woven into the literature on international relations
as well as on international regimes. This chapter, however, argues in favor of a
more clear-cut definition of uncertainty which leads to a better understanding of
scientific uncertainty: First of all, considering knowledge about the set of possible
outcomes allows to distinguish uncertainty from ignorance. Secondly, it has been
argued in line with Tida (1993) that uncertainty has to be differentiated according
to its source. Both concepts allow us to arrive at a more comprehensive concept:

scientific uncertainty can be defined as knowledge about a set of possible outcomes
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(in contrast to knowledge about a specific outcome (certainty) or no knowledge
about any future outcomes (ignorance)) with unknown probability distributions
due to ambiguous scientific knowledge. The absence of definite knowledge about

pay-offs distinguishes scientific uncertainty from strategic uncertainty.

Furthermore, this chapter takes a critical stance on regime study. It argues that
regime study suffers from three shortcomings. First of all, regime study systemat-
ically neglects control cases of regime formation processes that did or do not lead
to a formalized international regime. The focus on small-n studies of successful
regime formation processes limits conclusions on causal factors for regime forma-
tion. Secondly, knowledge-based regime study suffers from (a) an unconvincing
theoretical framework and (b) an inconclusive conceptualization of ‘knowledge’ as
an independent variable. The next chapter argues that an appreciation of the
content of knowledge promises insights on the puzzling effects of scientific knowl-
edge on regime formation. And (c), current regime theory either neglects scientific
uncertainty (as in rationalist approaches) or conceptionalizes it unconvincingly (as

in cognitivist approaches).

Even though some authors have called for an integrated theoretical framework
(Hasenclever et al., 2000), a more nuanced appreciation of knowledge in the context
of regime study (Dimitrov, 2006; Sprinz and Vaahtoranta, 1994) and an integration
of failed regimes as cases (Underdal, 2002), literature on the issues is scarce. The
next chapter (chapter 3 aims at closing the theoretical gap and intends to develop
a coherent theoretical framework. Chapter 4 will pick up the shortcomings in
empirical research design by both disaggregating knowledge and integrating failed

regime formation processes.



Chapter 3

The Argument: A Theoretical

Synthesis

“Although each theory satisfactorily explains
a part of the origin of multilateral environ-
mental cooperation, all need to be invoked to

explain the full range of outcomes”

Peter M. Haas Stratospheric Ozoze: Regime
Formation in Stages

The review of the literature in the previous chapter shows that the two theoretical
approaches (interest-based and knowledge-based) which are predominantly em-
ployed in the study of international environmental regimes both have their merits
and their shortcomings. The aim of this chapter is to integrate these approaches
to establish a coherent theoretical framework that appreciates both interests and
knowledge. The main argument of this work is that empirical results are too
puzzling to support the claim that scientific knowledge as such influences regime
formation. On the other hand, the informational basis on some environmental
issues is too fragile to apply a purely rationalistic framework. To gain insights on
the interplay between scientific uncertainty, new scientific knowledge and political
action towards regime formation, it is useful to focus on the micro-mechanism of

how scientific uncertainty frames the perception of the issue.

25
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This study focuses on multilateral environmental agreements that intend to solve
a transboundary environmental issue and potentially would have an effect on the
issue through providing a collective good that (Underdal, 2002). The theoreti-
cal argument presented here is based on fundamental rationalistic assumptions
about international cooperation (Axelrod and Hamilton, 1984; Keohane, 1984;
Koremenos, 2005; Moravesik, 2000; Snidal, 1985): Self-interested states are con-
sidered to be the main actors in an anarchic international order in which actors
attempt to maximize their own utility. Multilateral environmental agreements are
considered to be installed with the intent to resolve collective action problems and
serve as means for states to maximize individual utility. However, as argued in
the previous chapter, individual gains from cooperation on environmental issues
are often more difficult to identify, since environmental issues are often plagued

by scientific uncertainty.

The argument in this chapter begins with a micro-level-explanation of individual
state interests with no scientific uncertainty (see section 3.1). In a second step
(section 3.2), the approach will be transferred to the macro-level of international
regime formation to hypothesize on how different configurations of individual state
interests increase or decrease the likeliness of international regime formations. In
a third step (section 3.3), scientific uncertainty is introduced at a micro-level to
theorize on how scientific uncertainty effects the formation of individual state
interests. These considerations are transferred as a last step (section 3.4) to the
macro level of international regime formation. The aim is to come from the micro
level of individual state interests without scientific uncertainty to the macro level of
international regime formation with scientific uncertainty. This procedure allows
one eventually to arrive at a set of clear-cut and sound hypotheses on the influence

of scientific uncertainty and new scientific knowledge.

This eventually allows one to reconsider the role of new scientific knowledge in
the process of regime formation (section 3.4). It is argued that new scientific
knowledge does not simply facilitate international regime formation. Rather, as
the argumentation in section 3.5 shows, the role of scientific knowledge has to be

considered more diversely.
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3.1 An Interest-based Approach

Whereas individual interests of rational, egoistic states have been at the center of
power-based explanations (such as the ‘Hegemonic Stability Theory’ (Kennedy,
2010; Kindleberger, 1986) or ‘(Neo-) Realism’ ), interest-based theories (such as
‘Contractualism’ (Axelrod and Hamilton, 1984) or ‘Institutionalism (Keohane,
1989, 1984)) have dominated the theoretical discussion on international cooper-
ation ever since pure hegemony gradually began to vanish from international re-
lations. However, even though interest-based theories offer coherent explanations
as to why states do not cooperate despite common interests and how institutions
and international regimes can help to overcome these collective-action problems
in the absence of hegemony, they fall short in providing clear observables with
regard to when and how regimes form and how interests have to be structured so
that states actually form an international regime. The contributions from Sprinz
and Vaahtoranta (1994) and Barrett (2001) can be employed to fill this gap. Bar-
rett (2001) makes a clear case by showing that sovereign states cannot be forced
into an international regime and argues that if states do not share similar inter-
ests, a regime will only form if dissimilarities are overcome through side-payments,
package deals or institutional bargaining (Young, 1989). Sprinz and Vaahtoranta
(1994) focus on ‘interests’ as the dependent variable and conceptionalize them as
a function of costs and benefits that lead states to either support or not support
regime formation. This section shows how both approaches can be employed to
link cost-benefit-configurations of individual states to the international level of

regime formation.

Sprinz and Vaahtoranta (1994) consider ‘interests’ as an aggregate of ‘costs’ and
‘benefits’ and focus on the individual configuration of ‘costs’ and ‘benefits’ to
estimate a state’s attitude towards institutionalized cooperation. This follows a
straight-forward logic: A state will push for international regulation if benefits ex-
ceed costs and vice versa. If ‘cost” and ‘benefits’ are either both ‘high’ or both ‘low’,
states are rather ambivalent towards regulation. Hence, Sprinz and Vaahtoranta

(1994) classify them as ‘intermediates’ or ‘bystanders’. According to Sprinz and
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Vaahtoranta (1994), the configuration of costs and benefits shapes state’s attitudes

towards institutionalized cooperation as displayed in table 3.1.

Benefits
low high

2

= | bystanders pushers
)]
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.80 . .

< | draggers intermediates

TABLE 3.1: Classification of a Country’s Support for International Environ-
mental Regulation (Sprinz and Vaahtoranta, 1994, :81)

This classification displays a country’s expected attitude towards regime formation
within a rationalist, interest-based framework. Sprinz and Vaahtoranta (1994)
hypothesize that if a state expects high benefits and low costs, it will push for an
international regime and if a state expects low benefits and high costs, it will drag

efforts towards international regime formation.

3.2 State Interests and International Regime -

Formation

While the concept of Sprinz and Vaahtoranta (1994) sheds light on the mostly
neglected ‘true nature’ of interests, it cannot (nor does it intend to) explain the
success or failure of regime formation among multiple states. This section intends
to aggregate from the level of individual states interests to the international level of
regime formation. For this purpose, the concept of Sprinz and Vaahtoranta (1994)
will be extended to include the assumption of similarity (or ‘symmetry’ as Barrett
(1994) calls it) of interests between multiple states. Additionally, the variables
‘costs’ and ‘benefits’ will be conceptualized as gradual rather than binary variables.
This corresponds more to the way Barrett (2001) theorizes about international

environmental agreements. He models the interests of multiple states as either
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similar and conducive (see figure 3.1(a)) or similar and obstructive (see figure
3.1(b)) in terms of regime formation. Additionally, states can also have dissimilar
interests (see figure 3.1(c)). His main argument is that only under the condition

of similar and conducive interests, sovereign states will commit to an international

regime.

Costs
Costs

Benefits Benefits

(a) Similar Conducive Interests (b) Similar Obstructive Interests

Costs

Benefits

(c) Dissimilar Interests

FIGURE 3.1: Symmetry and Asymmetry
FEach point represents the perceived costs and benefits of single (fictitious) country.

While Sprinz and Vaahtoranta (1994)’s intend is to explain individual attitudes
of involved states towards international regime formation for individual states,
Barrett (2001)’s concept allows one to conclude from a macro-perspective in what

situations different states have an incentive to form a regime (figure 3.1(a)), when



Chapter 3. The Argument: A Theoretical Synthesis 30

not (figure 3.1(b)) and when states’ interests towards regime-formation are not
similar (figure 3.1(c)). Both concepts are therefore complementary and can be
summarized in the following hypotheses: if all states are pushers, a successful
regime-formation process is more likely and vice versa if all states are draggers,
a regime-formation process is less likely. This is reflected in table 3.2, which
displays different configurations of ‘costs’ and ‘benefits’ for similar states and their

implications for regime formation at the international level.

Benefits
low high

g | )

2 | in-between obstructive
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TABLE 3.2: Conducive and Obstructive Configurations of Interests when States
are Similar

Barrett (2001)’s approach covers multiple states. He argues that in the case of dis-
similarity (or ‘asymmetry’ as Barrett (2001) calls it), institutionalized cooperation
can only be ‘bought’ through side-payments or package-deals. Therefore, if some
states are pushers and some are draggers or in between, a successful regime forma-
tion process is only likely if pushers can turn draggers, intermediates or bystanders

into pushers.

However, side-payments and package-deals among states might not be the only
means through which conducive similarity (or ‘symmetry’) can be installed. Re-
alists would argue that hegemonic power could have the same effect. An actor (or
a group of actors) that hold the preponderance of power resources relevant to a
particular issue area can coerce other actors into participation if it serves its (or
their) interests (Keohane, 1982; Kindleberger, 1986; Olson, 1965; Strange, 1982).
This does not contradict Barrett (2001)’s argument that sovereign states cannot
be forced into a regime. The exertion of power does not force states into a regime.

It simply changes their cost-benefit-configuration through the pending threat of
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additional costs for not joining a regime that a powerful actor (or group of actors)
wants to install. This additional mechanism through which similarity in interests
can be installed has not been considered by Barrett (2001), but perfectly fits into
his line of argumentation. This mechanism can of course only work if at least one

state is willing and able to bear the costs to turn other states into pushers.

While the contribution of Sprinz and Vaahtoranta (1994) is a useful way to theorize
on how individual states form their specific interests, it cannot estimate conditions
under which multiple states form international regimes. Barrett (2001)’s model,
on the other hand, can explain when states with individual interests have an in-
centive to form an international regime, but neglects what determines the interests
of individual states. Both views are therefore complementary: Sprinz and Vaah-
toranta (1994)’s approach can be used as a micro-foundation for Barrett (2001)’s

macro-model.

3.3 State Interests and Scientific Uncertainty

The previous section links ‘cost” and ‘benefits’ of individual states to the inter-
national level of regime formation by integrating the contribution of Sprinz and
Vaahtoranta (1994) and Barrett (2001). This section introduces the concept of
scientific uncertainty at the individual state level and theorizes on how scientific

uncertainty effects individual states’ interests.

Chapter 2 argues that scientific uncertainty and scientific knowledge should not
be treated as a unitary phenomenon. Rather, the specific implications of the
content of scientific knowledge provide insights on its effect on regime formation.
With reference to Sprinz and Vaahtoranta (1994)’s concept of interests as being an
aggregate of ‘cost’ and ‘benefits’, it can be argued that the individual perception
of both parameters is shaped by scientific knowledge (Goldgeier, 2001; Levy, 1992;
McDermott, 2004). Hence, an argument about the impact of scientific knowledge
and scientific uncertainty on regime formation has to acknowledge the impact

of scientific knowledge and scientific uncertainty on both the parameters ‘costs’
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and ‘benefits’. This eventually provides a micro foundation for the link between

scientific uncertainty and regime formation.

The central argument in this contribution is based on the assumption that sci-
entific uncertainty ought to be considered not as a unitary phenomenon, but as
a factor that changes the calculation of the parameters ‘costs’ and ‘benefits’ for
individual states. While in the framework of Sprinz and Vaahtoranta (1994) ‘cost’
and ‘benefits’ can take the values ‘high’ and ‘low’ respectively, both parameters
can also take the value ‘uncertain’ on issues that are characterized by scientific
uncertainty. Therefore, the parameters ‘costs’ and ‘benefits’ can theoretically take
three values: high, low or uncertain. If a parameter takes the value uncertain,
states do not know whether it is ‘truely’ high or low. Both parameters should be

taken in conjunction.

To draw conclusions on the effect of scientific uncertainty on regime formation, it
is helpful to consider the effects for a single state first. This allows one to theorize
on different configurations of ‘costs’ and ‘benefits’ when one parameter is uncertain
and the other is high or low, respectively. Secondly, it allows one to theorize about

the case when both parameters are scientifically uncertain.

The configurations under ideal-typical conditions are graphically displayed in fig-

ure 3.2. It shows five possible configurations:
1. low cost / uncertain benefits (figure 3.2(a))
2. uncertain costs / low benefits (figure 3.2(b))
3. high costs / uncertain benefits (figure 3.2(c))
4. uncertain costs / high benefits (figure 3.2(d))
5. uncertain costs / uncertain benefits (figure 3.2(e))

Ideal type 1 in figure 3.2(a) represents a case in which a single state expects low
costs from forming a regime while benefits are uncertain. Since costs are expected
to be low, a state facing a configuration of ‘low costs’ and ‘uncertain benefits’

will rather push for a regime to form. The known set of possible future outcomes
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Costs
Costs

e —
Benefits Benefits
(a) Ideal Type 1 (b) Ideal Type 2
= ==
Benefits Benefits
(c) Ideal Type 3 (d) Ideal Type 4

Costs

Benefits

(e) Ideal Type 5

F1GURE 3.2: Ideal Types

indicates that benefits — in the best case — exceed costs or — in the worst case —
merely balance each other out. Regardless of the ‘true’ outcome, it can be plausibly
reasoned that a state will rather ‘push’ for multilateral regulation. This allows one
in a first step to hypothesize about its support for international institutionalized

cooperation. If a state expects low costs and uncertain benefits, it will push for an
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international regime.

However, a state might find itself in a position where costs are uncertain while
benefits are low (see ideal type 2 in figure 3.2(b)). In this case, a state expects to
benefit only little while it potentially faces high costs. Facing this configuration, a
state can be assumed to ‘drag’ regime formation since the configuration of scientific
knowledge leads it to expect potentially high costs and certainly low benefits. In
the best case, a state achieves low benefits at low costs. In the worst case, it
faces low benefits at high costs. Hence, if a state expects uncertain costs and low

benefits, it will drag a regime formation process.

Ideal type 3 and 4 (figures 3.2(c) and 3.2(d)) are in between and correspond to
what Sprinz and Vaahtoranta (1994) would call ‘intermediate’ or ‘bystanders’.
Even though less clear-cut, it can be argued that states are more positive towards
international regulation if there is a possible future outcome within the set of
possible future outcomes where high benefits can be achieved at low cost. This
is the case in ideal type 3 (figure 3.2(c)). Vice versa, when the best possible
future outcome within the set of possible future outcomes predicts high benefits
to high costs while in the worst possible outcome only low benefits are achieved
at high costs (ideal type 4 in figure 3.2(d)), states can be assumed to be less
favorable towards institutionalized cooperation. Therefore, while both ideal types
are less clear-cut, it can be plausibly argued that ideal type 3 (figure 3.2(c)) is
more conducive in terms of institutionalized international cooperation than ideal

type 4 (figure 3.2(d)).

If both costs and benefits are affected by scientific uncertainty, hypothesizing about
support of international regime formation is the least clear-cut. Any conclusions on
how a state anticipates its costs and benefits remains speculative. If a state — as in
ideal type five — does not have any information about the outcome of their decision
on institutionalized cooperation, they can not anticipate whether they would gain
or loose from cooperation. However, there is a plausible argument that a state will
most likely invest (either politically or economically) in new scientific knowledge to

reduce the uncertainty and assess a clearer picture of costs and benefits. Therefore,
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one can expect that when being confronted with a configuration of uncertain costs

and uncertain benefits, a state will intensify its research efforts.

The considerations allow one to hypothesize about the expected level of support
towards international regime formation for individual states with and without
scientific uncertainty (see table 3.3). This classification is based on Sprinz and
Vaahtoranta (1994) with the additional dimension of uncertainty and a modifica-
tion of labels to account for additional classifications. It seems still plausible that
the clearest and strongest support or opposition can still be expected in the sce-
narios without scientific uncertainty. In these scenarios, states can clearly identify
if benefits exceed costs or vice versa and will either strongly push or strongly drag
a regime formation process. As examplified in the previous section, in some sce-
narios with scientific uncertainty, states can be expected to rather push or rather
drag. To introduce a more gradated classification that accounts for scenarios with
scientific uncertainty, ‘pushers’ in the original are relabeled ‘strong pushers’ and
‘draggers’ are relabeled ‘strong draggers’. This serves the sole purpose of intro-

ducing a more fine-grained relational classification.

Benefits
low uncertain high

E in-between pusher strong pusher
w0
7 =
Q g=
O + call for more

o dragger pusher

o research

=

'Q .

%O strong dragger dragger in-between

TABLE 3.3: Country’s support for international environmental regulation with
scientific uncertainty
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The strongest support can still be expected from countries that expect high bene-
fits at low costs and the strongest resentments can still be expected to be expressed
by countries expecting low benefits to high costs. However, countries that face sci-
entific uncertainty might be more easily turned in a certain direction, a fact that

will be picked up in the next section.

3.4 State Interests, Scientific Uncertainty and

International Regime Formation

Exemplifying how individual state interests emerge (section 3.1), what configura-
tion of state interests are more or less conducive in terms of international regime
formation (section 3.2) and how scientific uncertainty impacts on individual state’s
interests (section 3.4) paved the way to argue in this section how scientific un-
certainty influences international regime formation. This section starts with the
assumption of multiple states with similar interests towards regime formation and
scientific uncertainty to draw hypotheses about successful or unsuccessful regime
formation. In a second step, the assumption of similarity is relaxed to draw hy-

potheses on the empirically more plausible case of dissimilar states.

On an individual state level, scientific uncertainty adds additional configurations
of costs and benefits, some of them lead a state to (weakly) push for international
regime formation, some of them lead a state to (weakly) drag a regime formation
process. In one configuration, a state can simply be expected to conduct more
research before choosing a course of action. In a next step, the insights on expected
level of support of single states can be aggregated to the international level of
international regime formation by assuming similarity and theorizing on what
configurations would be conducive or obstructive in terms of regime formation.
Table 3.4 corresponds to table 3.3 in the previous section, but it displays the view

of multiple states rather than a single state.
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Benefits
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TABLE 3.4: Classification of configurations of multiple states with similar in-
terests under the condition of scientific uncertainty

As the parcels without scientific uncertainty (the grey-shaded parcels) have been
discussed at length by Sprinz and Vaahtoranta (1994) and in the previous sections
of this chapter, the following exemplifications focus on the configurations with

scientific uncertainty.

In terms of regime formation, a configuration where costs are uncertain and ben-
efits are low (parcel I) can be considered as being ‘obstructive’, since anticipate
that the best outcome would be to realize low benefits at low costs, while at worst,
they realize low benefits and face high costs. A scenario where costs are high and
benefits are uncertain (parcel II) can be considered to be ‘not conducive’, since
states anticipate that the best possible outcome would entail high benefits at high

costs, while the worst outcome would entail low benefits at high costs.

In contrast, the configuration where costs are uncertain and benefits are high (par-
cel TIT) can be considered to be at least ‘not obstructive’, because state anticipate
that their benefits are high and costs can turn out to be either low (which would
turn them into pushers) or high (which would turn them into intermediates). The
most conducive configuration in an scenario with scientific uncertainty is a config-

uration where costs are considered to be low while benefits are uncertain (parcel
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IV). In this case, the worst outcome for states would be a situation where they
would face low benefits at low costs. On the other hand, there is a chance for

states to realize high benefits at low costs.

A scenario where both costs and benefits are scientifically uncertain (parcel V)
can be considered to facilitate the exchange of research and the coordination of
research efforts. It is plausible to assume that states which face scientific uncer-
tainty on both dimensions have a rational interest in updating their information
and in internationally coordinating the exchange of information and scientific re-

search.

The considerations of the previous sections have so far (a) shown how scientific
uncertainty affects individual state interests and (b) how individual interests affect
success or failure of a regime formation process. This allows to draw the following

set of hypotheses:
Under the condition of all other factors being equal (ceteris paribus),

H 1a: if the profile of scientific uncertainty is conducive, states are more likely
to behave as pushers and a regime formation process is more likely to be com-

pleted
and, vice versa,

H 1b: if the profile of scientific uncertainty is obstructive, states are more likely

to behave as draggers and a regime formation process is more likely to stall.

This argumentation only holds for the condition of similarity between states, mean-
ing that all states share a similar configuration of interests. If this assumption is
relaxed, Barrett (2001) shows how cooperation can be ‘bought’ by states with
a conducive configuration. The existence of at least one state with a conducive!

configuration that has the willingness and means to buy cooperation through side-

payments, compensations or package deals is a prerequisite for a regime to form.

T exclude configurations without scientific uncertainty for the same reasons I stated above.
There is an argument, though, that in some cases, scientific uncertainty might blur asymmetry
and that therefore, scenarios with scientific uncertainty might in some cases be superior to
scenarios without scientific uncertainty.
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Side-payments, compensations and package-deals can eventually resolve asymme-
try by altering the configuration of states with a ‘weakly conducive’, ‘weakly ob-
structive’ or even ‘obstructive’ configuration to a ‘conducive’ one. It is plausible to
argue that states with a weakly conducive configuration can be more easily bought
into cooperation than states with a weakly obstructive configuration. States with

an obstructive configurations require the most to be turned.

On the international level, scientific uncertainty can also blur dissimilarities be-
tween states. While section 3.2 identified with reference to Barrett (2001) two
mechanisms that can change dissimilarities between states (side-payments by other
states or coercion by a powerful hegemon), scientific uncertainty can have similar

effect.

3.5 The Role of Scientific Uncertainty and New

Scientific Knowledge

Conceptionalizing scientific uncertainty as a factor that shapes the perception of
costs and benefits also allows one to rethink the role of new scientific knowledge as
well. As noted in subsection 2.4, the cognitivist claim that new scientific knowledge
per se facilitates regime formation as such does not seem plausible. As in the case
of scientific uncertainty, it is more informative to consider the content of new
scientific knowledge and its consequences rather than its mere presence (Sprinz

and Vaahtoranta, 1994).

Ideally, scientific knowledge reduces scientific uncertainty to zero. Nevertheless,
new scientific knowledge can easily increase scientific uncertainty. Plausibly, new
scientific findings can reveal flaws and imprecision in previous research and thus
reveal what areas are still unknown. Hence, new scientific knowledge can either
(a) reduce uncertainty, (b) reveal new gaps in existing knowledge and thereby in-
crease scientific uncertainty or (c) change the body of scientific knowledge without

enhancing or reducing it.
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Scientific knowledge does not enhance the chances for regime formation per se,
nor does it facilitate agreement among scientific elites. As in the case of scientific
uncertainty, it is instead the specific content of new knowledge and its effect on
the assessments of the situation by different actors that have an impact on regime
formation. It can be assumed that the effect of new scientific knowledge can
go both ways, it can either convert a configuration of costs and benefits from

obstructive to conducive (or vice versa). Therefore it can be hypothesized:

H 2: A successful regime formation process is more likely if new scientific knowl-

edge modifies the profile of scientic knowledge towards a pushing profile.

New scientific knowledge only enhances the chances of a successful regime forma-
tion process in the following scenarios: (a) A disfavorable setting as articulated
in figure 3.2(b) is turned through new scientific advances into a more favorable
one as displayed in figure 3.2(a). (b) Scientific uncertainty is completely ruled out
through new scientific advances and the new cost-benefit-structure converges into

a symmetrical setting as displayed in figure 3.1(a).

3.6 Summary

The theoretical framework advanced in this chapter aggregates the interest-based
approach by Sprinz and Vaahtoranta (1994) from the individual level of states’ in-
terests to the international macro level through the integration of Barrett (2001)’s
approach of symmetry. This allows one to advance from hypotheses on individ-
ual behavior to hypotheses about whether a regime is more or less likely to form.
Both steps are necessary to coherently integrate scientific uncertainty and account
for asymmetry: First, scientific uncertainty is integrated into the interest-based
approach to theorize about how states’ interests are altered under the condition of
scientific uncertainty. It turns out that scientific uncertainty adds five additional
patterns of expected attitudes: two with a tendency to create additional pushers,

two with a tendency to create additional draggers. In one configuration, states



Chapter 3. The Argument: A Theoretical Synthesis 41

can be expected to have a neither supporting nor dragging attitude, but simply

invest in more research.

The state-level framework with scientific uncertainty can be aggregated to the in-
ternational level to arrive at hypotheses on regime-formation under the condition
of scientific uncertainty. The logic is similar to the approach of aggregating from
an individual level (Sprinz and Vaahtoranta, 1994) to an international level with-
out scientific uncertainty: assuming symmetry allows one to hypothesize about
which configurations of costs and benefits are rather conducive or obstructive in
terms of regime formation. As shown in the individual-state-approach, scientific
uncertainty adds additional configurations of costs and benefits: two being rather
conducive, two being rather obstructive and one configuration under which states
can be expected to coordinate their research efforts in order to be able to better

define their configuration of costs and benefits.

The theoretical considerations also allow one to hypothesize about how states
deal with dissimilarities (or asymmetry) under the condition of scientific uncer-
tainty. Since scientific uncertainty simply adds additional configurations of cost
and benefits, it can be expected that similar mechanisms will be observable as in
the case without scientific uncertainty: In the case of dissimilarity and scientific
uncertainty, states with a conducive configuration can be expected to attempt to
turn other states into pushers, either through side-payments or coercion. How-
ever, as exemplified in section 3.3, scientific uncertainty might blur dissimilarities
between states. In that case, cooperation can be bought more easily from pushers

as compared to a scenario without scientific uncertainty:.

The theoretical considerations on scientific uncertainty furthermore allowed to
plausibly reason under which condition new scientific knowledge becomes con-
ducive or obstructive for regime formation. New scientific knowledge simply re-
shapes the configurations of costs and benefits by providing new information along

either dimension.






Chapter 4

Research Strategy and Research
Design

“There is growing consensus that the
strongest means of drawing inference from
case studies is the use of a combination of
within-cases analysis and cross-case analy-

sis.”

Alexander L. George and Andrew Bennett
Case Studies and Theory Developement
In chapter 2 and 3, a clear case is made for the need of structured research on
international regime formation under the condition of scientific uncertainty. Why
do some international regimes form while others stall in the process? This chapter
will present the research strategy and the research design for the empirical analy-
sis. More specifically, the chapter will illustrate ‘hows and whys’ of the empirical

analysis. It will explain the choices for cases, strategies and methods.

The complexity of the theoretical argument leads to the choice of a comparative
qualitative design, the rationales for this choice are discussed in section 4.1. The
theoretical argument also curtails of the universe of cases and the selection strat-
egy (section 4.3). On this basis, section 4.3.1 provides a brief overview on the
selected empirical cases that are the best fit for testing the argument. The se-

lected cases cover different international environmental issues: the protection of

43
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the stratospheric ozone layer, the international regulation of Persistent Organic
Pollutants, the missing international regime on Arctic haze and the missing inter-

national regime on global deforestation.

Since the theoretical argument defines the configuration of scientific knowledge
as the independent variable and the regime formation process as the dependent
variable, both are operationalized in section 4.4.1. The Database and the methods

for data selection are introduced in section 4.5.

4.1 Testing the Hypotheses: A Qualitative De-

sign

The main interest of this study is a better understanding of the interplay between
scientific knowledge and regime formation on issues that involve scientific uncer-
tainty. The argument as stated in chapter 3 is based on the assumption that the
content of knowledge (independent variable) affects a regime formation process
(dependent variable) through framing actors’ cost-benefit-calculations. Scientific
uncertainty leaves actors with science-based knowledge about a set of possible fu-
ture outcomes rather than only one single expected future outcome (see section
2.2 and chapter 3). It has been argued in the previous sections that this set can
be conceptualized as a specific configuration of scientific knowledge which is ei-
ther conducive or obstructive in terms of regime-formation. A conducive profile
in this context refers to a profile where costs are determinably low while benefits
are uncertain. From an actor’s perspective, benefits in a conducive profile can
turn out to be either high or low, while costs are expected to be certainly low.
The profile is conducive because actors expect the gains from forming a regime to
be > zero!. The opposite holds for an obstructive profile of scientific knowledge:
An obstructive profile refers to a profile where expected benefits are determinably

low while costs are uncertain. Costs can be either high or low, while benefits are

'For simplification, costs are assumed to be zero in this example.
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certainly low. It is obstructive since actors can expect gains from forming a regime

to be < zero.

Costs & Benefits

Costs and benefits result from a particular action (Hanley et al., 2009), in this
case contracting an international regime. This rests on the assumption that
costs and benefits are only realized through institutionalized cooperative action
as argued in chapter 3. Both are considered as ‘social costs and benefits’, that is
the costs and benefits to all members of a society in a nation state (Hanley et al.,
2009). In this study, costs are conceptualized as direct costs from abatement
(Sprinz and Vaahtoranta, 1994) such as installing filters, investing in research of
subsidies or higher production costs of subsidies. Benefits are conceptionaized as
reduced vulnerability, such as diminishing negative human health effects. Since

both are case-specific, they are to be operationalized individually from case to

case.

Under the condition of scientific uncertainty, hypotheses 1 and 2 state that

H 1a: If the profile of scientific knowledge is conducive, states are more likely to be-

come ‘pushers’ and a regime formation process is more likely to be completed.

H 1b: If the profile of scientific knowledge is obstructive, states are more likely to

become ‘draggers’ and a regime formation process is more likely to stall.

Hypothesis 1a is supported if the configuration of scientific knowledge is observably
conducive and an international regime is formed. Hypothesis 1b is supported if an
obstructive configuration is observable and a regime formation process stalls. Vice
versa, the argument remains unsupported if the profile of scientific uncertainty is
conducive while a regime formation process stalls, or an international regime is

formed despite an obstructive profile.

In the context of hypothesis 1la and 1b, scientific knowledge is considered merely
as a fixed parameter. It is empirically not plausible to assume that over the
course of a regime formation process, the body of scientific knowledge does not
change. Rather, it can reasonably be assumed that further research changes the

body of scientific knowledge and hence, the basis for cost-benefit calculations. An
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observable change in the scientific configuration (from obstructive to conducive)
that correlates with an observable change in the outcome (from stalled regime to

complete regime formation) strengthens the link between both variables.
This is directly addressed through Hypothesis 2:

H 2: A successful regime formation process is more likely if new scientific knowl-

edge modifies the profile of scientific knowledge towards a conducive profile.

The argument is supported for hypothesis 2 if the configuration of scientific nowl-
edge changes through scientific advancement from ‘obstructive’ to ‘conducive’” and
consequently a regime is formed. The argument is supported as well if scientific
advances change the profile of scientific knowledge from ‘conducive’ into ‘obstruc-
tive’ and a regime formation process stalls. The argument remains unsupported
if scientific advances change the configuration of scientific knowledge from ‘ob-
structive’ to ‘conducive’ and a regime formation process still stalls or if a regime
forms even though new scientific advances turn a ‘conducive’ configuration into a

‘obstructive’ configuration and a regime still forms.

Testing the hypotheses requires a sound knowledge about the configuration of
scientific knowledge. Profiling scientific knowledge requires a fine-grained under-
standing of the scientific facts that were present throughout the regime-formation
process. An in-depth understanding is necessary to determine what dimension of
a cost-benefit analysis was affected by scientific uncertainty, i.e. how the set of
possible future outcomes was structured. Since the argument states that actors
are more tolerant towards scientific uncertainty if it affects only benefits while, at
the same time, costs are expected to be low, it is necessary to analyze what dimen-
sion of a cost benefit calculation is uncertain. Testing hypothesis 2 additionally
requires tracing changes in scientific knowledge over time and the co-evolution of
political action. It is further argued in section 4.2 that hypotheses la and 1b are
best tested through a cross case comparison whereas hypothesis 2 requires a lon-
gitudinal perspective where the impacts of scientific advances on political action

are carefully retraced.



Chapter 4. Research Strategy and Research Design 47

Turning to the dependent variable, testing the argument requires a clear-cut an-
alytical separation of a successful regime formation process from a stalled regime
formation process. This consequentially requires retracing this process carefully
since, as subsection 4.4.2 will show, identifying a stalled regime formation process
poses a challenge. Additionally, preferably all alternative explanations as they
are proposed by the vast literature on international regimes have to be considered.
Though most of the literature does not explicitly consider scientific uncertainty nor
stalled international regimes, it cannot be assumed that alternative mechanisms

do not play a role.

4.2 Cross-Case Comparison and Within-Case Anal-

ysis

Designing this study as a qualitative small-n study follows the conceptualization
of both the independent variable as well as the dependent variable. According
to George and Bennett (2005), the strength of case study methods are high con-
ceptual validity, their potential to closely examine causal mechanisms and their
capacity for adressing causal complexity. All these advantages speak in favor for
employing a small-n case-study design in this study. The concept of scientific un-
certainty and is difficult to measure in a large sample without over-stretching the
concept (George and Bennett, 2005) or without forfeiting too much informational
content (Opp, 1970). The limited number of cases® point in the same direction.
Rare, dynamic, and highly contingent events do not lend themselves readily to
quantification and statistical analysis (Kittel and Kuehn, 2012, :3). In the light of
the theorized causal relation (and the admittedly long causal chain), case study
methods are more promising to identify and retrace the causal mechanism of in-

terest and to address the complexity of the argument.

2Even though Mitchell (2003)’s comprehensive International Environmental Agreement
Database samples over 1,000 environmental regimes, few of them show the necessary variance on
the independent variable and show ultimately no variance on the depend variable since it lists
only the results of successful regime formation processes in the form of an international regime.
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All these factors make this study to appear as being predetermined for a small-n
case study design. On the other hand, a single-case study sacrifices the opportu-
nity to draw more generalized conclusions on factors that influence regime forma-
tion. Previous research on the role of scientific knowledge and regime formation
has mainly been conducted as single-n case studies of successful regime formation
processes (Kydd, 2001; Mitchell and Bernauer, 2004; Morrow, 2001; Oatley, 2001;
Pahre, 2001; Richards, 2001; Rosendorff and Milner, 2001; Underdal, 2002; Young,
1993). Though ideographically informative, the explanatory leverage of these stud-
ies is limited to tentative conclusions on causal relationships between knowledge

and regime formation that leave only small ground for generalization.

The theoretical argument is complex and subtle. Testing it against a single case
increases the danger of artifactual conclusion and measurement errors. This study
aims at enhancing external validity by comparing a small set of cases that vary
on the independent as well as the dependent variable. To draw inference from
comparing cases requires controlling for other potentially causal factors. However,
the strategy of comparing few cases that vary in cause as well as in outcome while
other possible causes are controlled for through the selection of similar cases (most
similar systems designs) has been controversial over the last few years (George and
Bennett, 2005; King et al., 1994; Landman, 2008; Lieberson, 1991). The strongest
critics of MSSDs even suggest abandoning it from the qualitative methodolog-
ical portfolio (Lieberson, 1994, :1236). Nevertheless, if employed with caution
and if inferential conclusions are not overstretched, the design can be usefully

employed.

Needles to say that the high requirements for case-selection in perfect MSSDs -
variance on the independent variable(s), variance on the dependent variable while
all other factors beeing similar - are hardly if ever met in reality and most MSSDs
are imperfectly designed. Nevertheless, imperfect MSSDs can be informative in
three ways: First of all, they allow to pretest for the hypothesized causal effect.
Finding an expected covariation in an imperfect design does arguably not yet
allow to draw resilient inference, since not all possible alternative explanations

can be controlled for. Nevertheless, it is a first hint whether the hypothesis might
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be supported or dismissed. Secondly, it facilitates the selection of cases for a
subsequent within-case analysis where conclusions about causal effects are to be
underpinned or dismissed by an investigation of the underlying causal mechanisms

through process tracing.

Kittel and Kuehn (2012) have stated in their recent contribution that “[...] de-
spite the outstanding career of the terminology of process tracing, there has been
little success in formalizing its methodology and defining standards”. The per-
haps most commonly agreed definition of process tracing is offered by George and
Bennett (2005), who define it as “[...] the attempts to identify the intervening
causal process - the causal chain and mechanism - between an independent variable
and dependent variable” (George and Bennett, 2005, :206). A more application-
centered definition of process tracing is offered by Collier (2011) who defines pro-
cess tracing as “[...] the systematic examination of diagnostic evidence selected
and analyzed in light of research questions and hypotheses posed by the investi-
gator.” (Collier, 2011, :1) Diagnostic evidence is often understood as part of a
temporal sequence of events or phenomena (Collier, 2011, :3). This study follows

Collier (2011)’s understanding of process tracing.

Combining cross-case comparison with in-depth within-case comparison as sug-
gested by contemporary literature on qualitative methodology (Brady, 2010; George
and Bennett, 2005; Rohlfing, 2012) promises insights on both the causal effects as
well as the underlying causal mechanism. While cross case comparison aims at re-
vealing causal effects among a certain population of cases, underlying causal mech-

3

anisms® are best examined through within-case analysis (Rohlfing, 2012) .

The considerations of the previous sections lead to a research strategy that aims
at selecting four cases that fit the criteria elaborated in section 4.3 and embed the
cases into a small-n comparative design®. The selection strategy follows the logic
of MSSD, though the criteria of perfect similarity are relaxed. This means that the

selected cases are still to share a maximum of similar features, but dissimilarities

3Causal mechanisms are defined according to Checkle as “[...] a set of hypotheses that could
be the explanation for some social phenomenon, the explanation being in terms of interactions
between individuals and other individuals and some social aggregate.” (Checkel, 2008, :115)
4The selected cases are presented in section 4.3.1
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do not automatically exclude them from the study. Rather, the selection criteria

in section 4.3 ensure comparability.

In a second step, the cases furthermore analyzed through process tracing tech-
niques. This approach promises to diminish some disadvantages of ‘pure’ MSSDs
as well as ‘pure’ single-n case studies. It circumvents the precarious control of
alternative variables in MSSDs since a close investigation of the causal mechanism
reveals a possible impact of other factors. Furthermore, the strategy allows 