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Supplementary Mathematical Appendix
Our theoretical argument is grounded in substantive assumptions on the strategic logic of regime integration and separation. These assumptions are not mathematical in nature, so we prefer to present the analysis in an informal fashion in the main text. To verify that our reasoning and hypotheses are deductively valid, however, we present in this mathematical appendix the simplest possible formalism that allows us to derive Hypotheses 1 (H1) and 2 (H2). Specifically, we consider a simple participation game wherein states with diverging preferences must decide whether to engage in cooperation in two issue areas. We solve the game under regime integration and separation, and then compare the payoffs from the two outcomes. If the expected payoff to states is higher under regime integration, and this difference is large enough to outweigh the transaction cost of regime integration, we hypothesize that regime integration follows.

The two issue areas in focus are labeled A and B. Suppose there are N states of type a and N states of type b. The number of states is equal across issue areas for notational convenience. A state of type a is defined as a state with a keen interest in addressing issue A, and with a limited interest in addressing issue b. Conversely, each state of type b has a strong interest in issue B and less so for issue A. For example, industrialized countries could be of type a if issue A is a global environmental problem. Conversely, developing countries could be of type b if issue B is a localized environmental problem that undermines their economic prosperity.

We consider two separate games, namely integration and separation. For each game, we compute the expected payoff to a representative state in each group. Given a set of standard symmetry assumptions, such a representative state will exist. If the expected payoff is higher under integration than separation, and the difference exceeds a fixed transaction cost that each state must pay to establish an integrated regime, Q > 0, then integration is expected. Otherwise separation is expected. Another way to understand this logic is to imagine a prior “voting stage” whereby each state announces a preference for or against regime integration.

Regime Separation

Consider first the separation game. In this game, all states simultaneously decide whether to participate in cooperation in each issue area. These decisions are distinct, so that each state can cooperate in one, neither, or both issue areas. A strategy for a state is the choice from four possible participation constellations. For a state of type t = a,b, the cost of participating in issue area T = A,B is 
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 is interpreted as a relatively low participation cost. For a state of type t, cooperating on issue T is not terribly costly.

The direct benefit from cooperation in this issue area is 
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, where V is an increasing and strictly concave function everywhere except that V(0) = V(1) = 0 and N* is the number of participants. Similarly 
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 is a relatively high utility multiplier that reflects a state’s benefits of cooperating on an important issue. Cooperation produces a public good, so all states obtain the benefit. This formalism allows for free riding. It is not necessary for our main results, but it accords with the empirical application to environmental politics, so we prefer it to a club good model.

The cost of participating in issue area
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, where 
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. The idea here is that a state of type t must pay a higher cost to cooperate in the other, less interesting issue area. The direct payoff from cooperation in this issue area is 
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 is a utility multiplier but now it is low because the state in focus is not very interested in cooperation in this issue area.
Given our assumption of preference divergence, let 
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 be low and 
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 be high. Similarly, let 
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 be low and 
 be high. By “low” and “high,” we refer to values close and far from zero, respectively. Our results do not depend on exact numerical values, so such qualitative descriptions are sufficient. Formally, we will use the limits of sequences to prove our results.

In addition to these direct benefits, spillovers exist. If 
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 states cooperate in issue area T, then states of type t obtain a spillover payoff 
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 in the other issue area. Cooperation in issue area T has effects on outcomes in issue area 
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. The reason why we write 
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 is that states of type t are not very interested in outcomes in issue area 
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, and so the low multiplier 
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 is used instead of 
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. By contrast, states of type
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 obtain a spillover payoff 
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. For them the other issue area is very important, so the multiplier 
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 is used. If λ < 0, negative spillovers are present. If λ > 0, positive spillovers are present. If λ = 0, there are no spillovers.

Our solution concept is the Nash equilibrium. In equilibrium, no state of type t can participate in issue area 
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 given that 
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 is assumed to be high and 
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 is assumed to be low. What about participation in issue area T? By standard arguments from coalition theory, in equilibrium we need
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The upper equation establishes that no current participant has an incentive to begin free riding (internal stability). The lower equation establishes that no current free rider has an incentive to participate (external stability). Given the strict concavity of V except at V(0),V(1), a unique nontrivial equilibrium with some participation 
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 exists. The following are true for this equilibrium:

1. In each issue area T, no state of type 
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 participates;

2. In each issue area T, exactly 
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 states of type t participate.

Technically, multiple equilibria may exist but they are all identical given that all states of type t are symmetric.

The expected payoff to any state is now as follows:
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where I = 1, if the state participates and I = 0, otherwise. With 
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 and 
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 low, to an arbitrary degree of approximation this is equivalent to


[image: image39.wmf](*)(*)

BVNBVN

l

+

.


The first term is the payoff from cooperation within the preferred issue area; the second term is the spillover from the other issue area. A participation cost exists, but it is dominated by the benefits to an arbitrarily high accuracy of approximation.

Regime Integration
Next consider regime integration. Now participation by a state must be in both issue areas. Thus, a strategy for a state is a binary decision to participate or not. The payoff is 
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 and the cost is 
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 is the number of participants under regime integration. Since each state must participate in neither or both issue areas, the multipliers are 
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, respectively. Integration also allows states to eradicate negative spillovers through policy coordination, as argued in the main text, so suppose λ is replaced by 
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. That is, any positive spillovers remain intact but negative spillovers disappear.

In equilibrium, we need
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Again, the upper equation establishes that no current participant has an incentive to begin free riding (internal stability). The lower equation establishes that no current free rider has an incentive to participate (external stability). Now a unique equilibrium exists such that 
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, given that V is strictly concave.

The expected payoff to each state from this equilibrium is
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This is approximately
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Choice
Regime integration and separation produce different payoffs. In addition, regime integration carries a transaction cost Q that all states must pay. Thus, the total transaction cost is exactly 2NQ.
To evaluate the choice between integration and separation, we need to distinguish between states who participate versus those who free ride under regime integration. Given the symmetry assumption, it seems reasonable to assume that each state expects to participate with the same probability. This probability is, of course, 
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. Now the expected payoff from separation is approximated by
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and the expected payoff from integration is approximated by
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Thus, regime integration dominates separation if and only if
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To analyze this inequality, we need to find 
[image: image55.wmf]**

N

 and 
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. Given the equilibrium constraints and the strict concavity of V except at V(0),V(1), it is immediate to establish that 
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 . Recall that . Thus, it follows that regime integration can only dominate regime separation if λ obtains a large enough negative value, 
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 is not too high, and Q is not too high. Given our focus on spillovers, the following propositions follow immediately from this condition:

1. If λ ( 0, then regime separation produces a larger expected payoff for all states.

2. If λ < 0 and the negative value is large enough, then regime integration produces a larger expected payoff for all states.

These two propositions correspond to H1 and H2, respectively, in the main text.
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