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- It’s the politics, stupid.

Rodrik (2017)

1. INTRODUCTION

To economists, or others assuming rational behavior, it may appear puzzling why nations

aren’t cooperating more. There are plenty of domestic decisions that generate benefits or

costs to other nations. Some, but not all of these externalities are addressed by successful

international treaties. When they are not, countries can benefit from collectively raising

the contributions to climate policies, trade liberalization, pandemics, and peace, for in-

stance. The ineffi ciencies are, essentially, free lunches —surplus left on the table —that

can be exploited with the use of negotiations and side payments (Coase, 1960). The quote

above, from Rodrik (2017), points to the reasons for the backlash against globalization,

despite the endorsement by economists.

There are two purposes of this chapter. First, it discusses key political economy forces

that may be important when it comes to the provision of global public goods. The forces

can shed light on why the provision is ineffi cient. Second, it shows how carefully designed

treaties can take advantage of the domestic political forces. That is, global cooperation

can be deeper and broader than if the forces were absent.

A simple workhorse model is suffi cient to illustrate the connections between domestic

politics and international cooperation, . Thus, the chapter is accessible for students

at all levels, whether they study economics, political science, or environmental science.

Graduate students and leading scholars can be challenged by working out reasonable

expansions of the frameworks, or by consulting with the referenced original research

articles.

Section 2 begins by discussing the economics of global public goods and introducing

the simple game that will be referred to later. It applies the framework to climate change

policies, and shows the distinction between local and global public goods, before dis-

cussing standard models of free riding, coalition formation, compliance, and self-enforcing

agreements.

When introducing politics, we start with the two-level games discussed in Section

3. Negotiators might face the constraint that the bargaining outcome must be ratified

by Congress. In democracies, there are checks-and-balances, or multiple pivotal players,

that contribute to status-quo biases, especially in dynamic contexts. The identities of

the pivotal players are endogenous in Section 4, which discusses strategic delegation and

elections of policymakers that can negotiate on behalf of the voters. Lobbying and the

influence of organized interest groups are analyzed in Section 5. While interest groups
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may lobby against the introduction of costly policies, they can also motivate policymakers

to sign treaties as a commitment device.

Leaders of democracies might lose power in the future. Thus, an incumbent might

want to promise future policies that seem beneficial from today’s point of view, but,

without commitment, the plan will not be time consistent. The desire to commit, and

tie the hands of future policymakers, can be addressed by international treaties if they

commit future, but not necessarily present, policymakers.

Whether or not the leaders lose power is, in itself, endogenous. Section 7 discusses the

electoral cycle and how it can influence the provision of global public goods. The section

also illustrates the political economy of weak treaties, which characterizes a situation in

which the incumbent wants to make future compliance depend on her reelection. Section

7 concludes by observing that when the electoral outcome is endogenous, it might be

influenced by foreign governments or interest groups. In principle, these groups can

induce the government to internalize some of the externalities on stakeholders abroad.

Can there be global democracy? If countries cooperate on several issues, they can more

easily find ways to compensate the countries that would otherwise lose from individual

deals. These types of issue linkages, or side payments, are often perceived to be grease on

the wheels in the art of politics. The possibility to receive such transfers can, however,

motivate countries to negotiate harder, or to delegate to representatives that are reluctant

to deepen cooperation, as discussed in Section 8. Relaxing the unanimity requirement

is another way of avoiding gridlock, studied in Section 9. In fact, all countries may be

better off if the unanimity requirement is replaced by majority requirements. The best

voting rules depends on whether side payments are on the table and countries delegate

strategically. The optimal voting rule will depend on how much the minority can be

taxed, how heterogeneous the preferences are, and the need to motivate countries to

prepare for and invest in the global project.

In sum, democracy and international cooperation interact in multiple ways. Empir-

ically, it seems like democratic countries are more likely to participate in international

agreements than are nondemocracies. The forces discussed in this chapter provide several

possible explanations. In Section 10, I also argue that international cooperation can help

nations to consolidate their democratic institutions. Because of the two-way interaction,

and the complementarity between democratization and international cooperation, there

can be multiple equilibrium outcomes. How can we move from the current equilibrium to

a better one? It is unrealistic to expect that non-democratic countries will reform first, so

that global cooperation will be feasible later. Thus, democratic countries must take the

lead to deepen and broaden global cooperation. More research is necessary, however, to

understand how a change in the equilibrium outcome might be initiated and continued.
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The selection of models and topics in this chapter is chosen subjectively, driven by

space constraints as well as by the authors’biases, personal views, interests, research,

and lecture notes. I do not at all intend to offer an exhaustive literature review, and

there are many things that will not be covered in this chapter.

Fortunately, the reader has many other reviews available. Buchholz and Sandler

(2021) focus mostly on the economic and game-theoretic mechanisms (here, that focus is

limited to Section 2). Tavoni and Winkler (2021) survey some of the literature on how

delegation and lobbying influence environmental agreements. They also discuss media

capture by special interest groups and how these political forces influence international

emission permit markets. Caparrós (2016) focuses on the negotiation process, while Aidt

et al. (2021) provide a literature review of foreign influence on domestic policies. This

chapter, in contrast, will mainly focus on domestic influence on international policies. I

will also concentrate on democracies. For the political economics of non-democracies, see

Egorov and Sonin (2024), and for a survey of the literature on sanctions, see Morgan et

al. (2023). This chapter even fails to honor many of the earlier papers on the topics that

are covered. Many of them are reviewed in the overviews provided by Oates and Portney

(2003) or Wangler et al. (2013).

In another ’companion’chapter (Harstad, 2024), I review dynamic games that are

more specialized to climate policies. In those models, countries both invest in green

technology and emit greenhouse gases over time. The two policies imply that treaties can

be analyzed as incomplete contracts and, with that, several institutional details become

relevant. That chapter does not discuss domestic politics, however.

2. THE ECONOMICS OF GLOBAL PUBLIC GOODS

In most of the chapter, the various ideas will be illustrated in a very simple framework.

The purpose of the simplicity is to introduce non-experts to the connection between global

public-good provision and different political forces. Experts (and graduate students)

can be challenged with generalizations of the formulae —with or without consulting the

original papers that will be referred to.

In this framework, there are n countries. Country i ∈ N := {1, ..., n} contributes
xi ∈ R, benefits from the sum of contributions, X :=

∑
N xi, and is endowed with a

linear-quadratic utility function:

ui = aX − (ki + xi)
2 /2. (1)

Thus, a > 0 measures the appreciation of the aggregate contributions. The marginal

cost of contributing begins at ki, and it increases in xi. Thus, the marginal contribution
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cost is larger if i contributes a lot, and it increases in i’s characteristic, or cost parameter

ki. A negative ki < 0 can be interpreted as a local benefit of the local provision.

Country i’s dominant strategy is to maximize ui by selecting xBAUi = a − ki. This
outcome is referred to as the non-cooperative outcome or the business as usual (BAU).

In contrast, the quantity that maximizes the sum of utilities is referred to as the first

best (FB) and requires that the following first-order condition (foc) is satisfied:

xFBi = na− ki > xBAUi = a− ki. (2)

A larger ki reduces xi in BAU as well as in the FB. The role of ki is simply to

characterize how large is the cost, or how small is the local benefit, when i contributes.

In the next subsection, ki is, essentially, i’s bliss consumption level of fossil fuel.

Subsection 2.1 presents a slightly more general model with emissions and pollution

to illustrate that a model with a "public bad" is analogous to the above model with a

"public good". Section 2.2 distinguishes between "local" public goods and "global" public

goods. Both these subsections can be skipped if the reader would like to go straight to

the analysis of coalitions (Section 2.3) and compliance (Section 2.4). Domestic political

forces are introduced thereafter.

2.1 Public Bads vs. Public Goods
Global climate change is a public bad. Other environmental problems can similarly create

negative externalities across countries. A typical formalization of environmental problems

is as follows. Suppose the payoff of country i ∈ N is:

ũi = Bi (gi)− Ci (Gi) , where Gi = φigi +
∑
j∈N\i

εijgj.

An interpretation of these equations is that country i benefits Bi (gi) from consuming

fossil fuel and emitting gi, but the emission accumulate to the pollution stock Gi in

country i, causing the cost Ci (Gi). Parameter φi measures the direct impact of gi to

Gi, while εij represents the amount gj that crosses the border to country i. For climate

change, εij = φi, because it does not matter to i where the emission originates from. For

acid rain problems, εij is larger if i and j are geographically close and if the wind tends

to blow from j to i.

In BAU, country i maximizes ũi by selecting the gi that satisfies the following first-

order condition:

B′i (gi) = φiC
′
i (Gi) .
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By differentiating this condition, we can find:

B′′i (gi) dgi = φiC
′′
i (Gi)

φidgi +
∑
j∈N\i

εijdgj

⇔
dgi
dgj

= − φiεijC
′′
i (Gi)

φ2iC
′′
i (Gi)−B′′i (gi)

≤ 0

when φi ≥ 0 and εij ≥ 0. Because dgi/dgj ≤ 0, gi and gj are strategic substitutes: The

larger is country j’s emission level, the smaller is country i’s preferred emission level.

The fact that i would like to emit more when j emits less can be referred to leakage. For

climate change, for example, countries are often concerned about carbon leakage of this

type. Leakage can discourage a country from reducing emission, or for taking actions

that raises the expectations that the country will contribute a lot. If Bi (·) is linear, and
φi = εij, then dgi/dgj = −1, so the leakage rate is 100 percent if country i acts after

country j. If, instead, C ′′i (Gi) = 0, as when Ci (·) is linear, there is no leakage, and i has
a dominant strategy for gi, regardless of what other countries do.

In the following, we will abstract from leakage by assuming Bi (gi) = −b (yi − gi)
2 /2,

and Ci (Gi) = cGi ∀i ∈ N . Here, b reflects the benefit of consuming gi, yi is i’s bliss level
of gi-consumption, while c is the marginal present-discounted cost of a unit of greenhouse

gas, for example (which can take into account that it can remain in the atmosphere for

a long time).

Models of public goods and positive externalities are isomorphic to models of public

bads and negative externalities. The reason for the analogy is simply that a reduction in

the decision variable in the latter model generates public goods and positive externalities

in the former model. To see this, take any benchmark gi and define i’s contribution and

cost as

xi = gi − gi and ki = yi − gi.

With this, i’s payoff is

ui = cXi − b (ki + xi)
2 /2, where Xi = φixi +

∑
j∈N\i

εijxj,

minus a constant (i.e., cφigi +
∑

j∈N\i εijgj). With b = 1 and c = a, we have (1). Thus,

a larger consumption bliss point (yi) implies a larger contribution cost (ki).

2.2 Local vs. Global Public Goods
Suppose country i obtains the payoff ui = aXi − (ki + xi)

2 /2, where Xi = φixi +∑
j∈N\i εijxj, so that εij measures how much i benefits from j’s contribution. Clearly, i
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maximizes ui by selecting the xi that satisfies the following first-order condition:

xBAUi = φia− ki. (3)

By comparison, the quantity that maximizes the sum of payoffs (FB) is:

arg max
xi

∑
j∈N

uj = xFBi :=

φi +
∑
j∈N\i

εji

 a− ki.

If xi contributes to a purely local or domestic public good, then εji = 0 for every j 6= i. In

this case, xBAUi = xFBi , so there is no international ineffi ciency.

If, instead, one of the εji’s is strictly positive, then xBAUi < xFBi , and i contributes

too little compared with the FB. For a pure global public good, φi = εji for every pair of

country. If these parameters are normalized to 1, then we obtain (2). We will consider

this situation in the following (with an exception in Section 6.3).

2.3 Coalition vs. Free Riding
Because countries contribute too little in BAU, they could benefit from an international

agreement. Consider a set of members, M , which is a subset of all the countries, N . We

say that the grand coalition has formed if and only if M = N . If m is the number of

members in M , and we fix xj, j ∈ N\M , it is easy to see that the sum of payoffs for all

members combined is maximized with:

xi (m) = ma− ki. (4)

Furthermore, these quantities will also be the outcome of standard bargaining games,

such as the Nash Bargaining Solution (NBS), if the threat point is BAU. The NBS predicts

contributions x = (x1, ..., xn) that solves:

max
x

Πi∈M

([
a
∑
j∈M

xj − (ki + xi)
2 /2

]
−
[
a
∑
j∈M

xBAUj −
(
ki + xBAUi

)2
/2

])
.

Excercise: By solving the foc’s, you obtain (4).

With the contributions (4), we can see that it is costly to be a member. Every member

will end up contributing more than in their dominant strategy. The benefit of being a

member, however, is that if the number of members is m, instead of m− 1, then all the

other members will contribute a units more. A country is better off being a member,
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than to free ride, if and only if ("iff"):

a

∑
j∈M

xj (m) +
∑

j∈N\M

xj (1)

− (ki + xi (m))2 /2 ≥

a

 ∑
j∈M\{i}

xi (m− 1) +
∑

j∈N\(M\{i})

xi (1)

− (ki + xi (1))2 /2.

By combining this inequality with (4), simple algebra leads to the inequality:

m ≤ 3.

The proof is left as an excercise.

Thus, at most three countries are members in equilibrium, given these linear-quadratic

utility functions. This result follows, for example, from Hoel (1992), Carraro and Sinis-

calco (1993), and Barrett (1994), which build on how collusions are modelled in industrial

organization, for example (d’Aspremont et al., 1983, Palfrey and Rosenthal, 1984). There

are multiple equilibria regarding which exact countries that will be the participants, but

even weak organizations can solve that coordination problem (Battaglini and Palfrey,

2024).

Because the small-coalition prediction is inconsistent with some of the large coalitions

that are formed in reality, the result motivate various extensions. Karp and Simon (2013),

for example, show that the number can be quite different from 3 if the functional forms

are not linear-quadratic. Harstad (2024) discusses how other modifications of the model

can allow for larger coalitions in equilibrium. In this chapter, I discuss how the coalition

size can be influenced by domestic political forces.

2.4 Compliance vs. Time Inconsistency
When the members negotiate the contributions, country i needs to make it credible that

it will stick with its promise, described by xi. This type of credibility may be necessary

for the other countries to be willing to stick to their promises. However, the country

faces a time inconsistency problem. When the other countries are about to fulfill their

promises, country i’s best response is, after all, xBAUi . The time inconsistency problem

is challenging to address because there is no world government that can or will force

countries to abide by their pledges. Thus, it must be in the self-interest of country i

to stick with xi, even after the contributions have been negotiated. In other words, the

agreement must be self-enforcing.

What happens if a country defects, instead of complies? If the one-shot game in

Section 2.1 is repeated, then one scenario is that other countries may be less inclined to
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cooperate in the future, when they have learned that they cannot take it for granted that

other countries will do their part. The risk that cooperation may end can be suffi cient

for countries to be willing to comply.

To check this logic, let the pledges by denoted by x∗i . Suppose that, if country i

defects, then, with probability qi, the defection is detected and countries revert to BAU.

With the discount factor δi ∈ (0, 1), i prefers to comply always rather than to defect a

single time iff:

a
∑

j∈M x∗j − (ki + x∗i )
2 /2

1− δi
≥ a

∑
j∈M\i

x∗j + axBAUi −
(
ki + xBAUi

)2
/2

+ (1− qi) δi
a
∑

j∈M x∗j − (ki + x∗i )
2 /2

1− δi

+ qiδi
a
∑

j∈M xBAUi −
(
ki + xBAUi

)2
/2

1− δi
⇔

qi ≥ qi (ki) :=

(
1

δi
− 1

) [
ki − a+

(
x∗i + xBAUi

)
/2
] (
x∗i − xBAUi

)
a
∑

M

(
x∗j − xBAUj

)
− [ki + (x∗i + xBAUi ) /2] (x∗i − xBAUi )

(CC)

where qi (ki) decreases in δi and, thus, we could have written (CC) as a lower bound on δi
(which is more standard). In this chapter, the above version of (CC) will be more helpful.

Importantly, qi (ki) increases in ki, for any given
(
x∗i − xBAUi

)
. Intuitively: if i finds it

costly to contribute to the public good, then i will be tempted to defect at the compliance

constraint unless the probability for being detected (qi) is very large. (In fact, qi (ki)

increases in ki also if we substitute in with xBAUi = a− ki, for a fixed x∗i .)
If every

(
x∗i − xBAUi

)
equals, say, ∆, then we can rewrite the condition as:

qi ≥
(

1

δi
− 1

)(
∆/2

a (m− 1)−∆/2

)
.

This inequality has several implications: It defines the largest contribution level (or ∆)

that a coalition of size m is able to enforce. It also defines a lower boundary for what

the discount factor can be for countries to be willing to comply. Thus, an international

agreement with additional contributions ∆ can be self-enforcing iff∆ is small, δi is large,

qi is large, and m is large. With x∗i = xi (m), given by (4), then ∆ = a (m− 1), and the

inequality simplifies to:

qi ≥
1

δi
− 1. (5)

The literature on compliance in environmental economics (e.g., Barrett, 1994; Dutta

and Radner, 2004) follows the game-theoretic literature on repeated games (see Mailath

and Samuelson, 2006 for a text-book treatment).
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Time inconsistency is a deep and general problem for governments because it is dif-

ficult for one government to tie the hands of what decisions will be made in the future.

Acemoglu (2003) argues that the inability to commit to future choices is a reason for why

we cannot expect a "political Coase theorem."

The remainder of this chapter introduces several political economics forces. After

all, countries are not unitary players. Domestic decisions are subject to legislative bar-

gaining, ratification, and lobbying. Decisions can be vulnerable because the government

negotiating the treaty might be different from the government that ought to comply. All

these political forces must be taken into account if we are to understand the provision

of global public goods, and how agreements must be designed so that policies are both

desirable and politically feasible.

3. TWO-LEVEL GAMES

In a democracy, policies must be politically acceptable, more broadly. As explained by

Putnam (1988), a negotiator at the international stage plays a two-level game: The inter-

national bargaining game and the domestic political game. The simplest interpretation

of Putnam’s idea is that an international agreement, after is has been negotiated, must

be ratified. The key decision maker who, in the end, decides on whether to approve and

ratify the agreement may have different preferences than those of the negotiator.

For example, parameter ki might be characterizing the negotiator, but ki may sim-

ilarly be characterizing the ratifying party. If ki > ki, the ratifying party has different

preferences than the negotiator does, and is more reluctant to accept an agreement with

large contributions.

3.1 Ratification Requirements
A simple situation arises if n = 2, k1 = k2, and the size of the agreement,

∑
i∈N xi = X, is

fixed, unless the countries end up with BAU. In this situation, the two countries negotiate

how to split the cost of making an agreement. The Pareto frontier, describing all pairs of

possible payoffs, is a straight line. With the NBS, or Rubinstein (1982), the bargaining

outcome is xi = X/2, if there are no domestic feasibility constraints.

For the agreement x := (x1, x2) to be acceptable, it must be more attractive than

BAU. For the negotiator, x is more attractive than xBAU iff:

aX − (ki + xi)
2 /2 > aXBAU −

(
ki + xBAUi

)2
/2⇒

xi ≤ xi (ki) :=

√
2a (X −XBAU) + (ki + xBAUi )

2 − ki.

To be ratified, we must also have xi ≤ xi
(
ki
)
. Given the ratification constraints, the
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Figure 1: A more demanding ratification requirement can reduce the contribution that
country i ends up providing.

negotiators are negotiating over (x1, x2) subject to x1 + x2 = X, and xi ≤ xi
(
ki
)
for

i ∈ {1, 2}.
With the Rubinstein (1982) alternating-offer bargaining game, one can show that if

k1 = k2, the unique subgame-perfect equilibrium is simply xi = X/2 if this deal will be

ratified, i.e., if X/2 < xi
(
ki
)
for i ∈ {1, 2}. In this case, the domestic constraints will

not influence the outcome, unless they are binding. The proof is left as an excercise.

Suppose that the ratification constrains binds in country i but not in country j. That

is, xi
(
ki
)
< X/2 and xj

(
kj
)
> X − xi

(
ki
)
. Then, it is not politically feasible to ratify

X/2 in country i, but some agreement is still politically feasible for both countries. In

this case, the bargaining outcome (following Rubinstein, 1982), will be xi = xi
(
ki
)
and

xj = X − xi
(
ki
)
. That is, the agreement will be the one that is closest to the fair

outcome, X/2, among those that are politically feasible.

What if both ratification constraints are binding? Then, xi
(
ki
)
< X/2 and xj

(
kj
)
<

X − xi
(
ki
)
, so there is no pair (x1, x2) that is politically feasible in both countries.

Combined, equilibrium xi, as a function of ki, is as illustrated in Figure 1. A moderate

increase in ki, contributing to a small xi
(
ki
)
, has no impact, as long as the bargaining

outcome without the constraint will be acceptable. When ki is suffi ciently large, however,

xi must decrease in ki. If ki is very large, there is no xi that is acceptable in both countries.

In this case this, we are left with the status quo.

In sum, domestic constraints can help a country obtain a more preferable bargaining

outcome, but they also raise the risk that the negotiators will be unable to find an agree-

ment that is feasible in both countries, even though it is attractive from the negotiators’

point of view.

As noted, the idea of the two-level games goes back to Putnam (1988), at least. The
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way I formalized it here, with multiple pivotal players, is related to the multiple veto

player analysis of Tsebelis (1995) and Krehbiel (1998).

3.2 Dynamics, Gridlock, and Endogenous Status Quo
In the static game above, a status-quo bias can arise because a new policy must satisfy

multiple pivotal players (such as the negotiator and the ratifying party). The status-quo

bias can be even worse in the dynamic setting: When the status-quo bias makes it diffi cult

to repeal the policy in the future, one may be reluctant to introduce the policy today.

Thus, even a policy that seems attractive to all parties today may not be acceptable when

the parties expect that the new status quo will be diffi cult to change in the future.

This possibility can be illustrated even if there is a single country —country i. Consider

a political decision that would generate benefit θt for everyone in period t ∈ {1, 2} at cost
ki and ki > ki for two different pivotal players, all relative to the status quo. Suppose,

also, that the policy in period 1 is the status quo in period 2.

If the policy is not introduced in period 1, it will be introduced in period 2 if θ2 > ki

but not if θ2 < ki. If the policy is introduced in period 1, in contrast, it will stay in place

also in period 1 if if θ2 > ki but not if θ2 < ki. The reason is, of course, that the pivotal

player with the smallest cost will disagree on repealing it unless θ2 < ki. Therefore, there

is a status-quo bias if θ2 ∈
(
ki, ki

)
, which can be referred to as the gridlock region: the

policy will be the same in period 2 as it is in period 1, regardless of what the players

decide for period 1, if θ2 is an element of this interval.

The gridlock region will be even larger in period 1. When the future status-quo bias

is anticipated, it is not suffi cient that θ1 > ki for the policy to be introduced in period 1.

The reason is that there is a cost, for the high-cost pivotal player, to change the status

quo. The cost is that the policy will stay in place even if θ2 ∈
(
ki, ki

)
. For the high-cost

player, the expected cost of changing the status quo in period 1 is, therefore:

δ Pr
(
θ2 ∈

(
ki, ki

))
· E
(
ki − θ2 | θ2 ∈

(
ki, ki

))
= δ

(
ki − ki

)2
/2 if θ2 ∼ U [0, 1] .

Consequently, the policy will be introduced in period 1 only if the present benefit out-

weighs the future cost for the high-cost pivotal player. Formally, this means that:

θ1 − ki > δ
(
ki − ki

)2
/2 if θ2 ∼ U [0, 1] .

By inspection, the threshold for the benefit, above which the policy will be introduced,

is not only increasing in ki, but it is also decreasing in ki. The intuition is that if ki is

small, the policy is less likely to be repealed in the future, and thus the high-cost player
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is reluctant to introduce the policy in period 1. In plain English: Polarization between

the parties enlarges the status-quo bias, especially in a dynamic setting with endogenous

status quo.

Similarly, if the policy is already in place at the start of period 1, it will be repealed

by both parties in period 1 iff

ki − θ1 > δ
(
ki − ki

)2
/2 if θ2 ∼ U [0, 1] .

To summarize: In a static version of this model, and in the second period, there is a

status-quo bias, and gridlock, iff:

θ2 ∈
(
ki, ki

)
.

In the first period of the two-period dynamic game, there is a status-quo bias, or gridlock,

iff:

θ2 ∈
(
ki − δ

(
ki − ki

)2
, ki + δ

(
ki − ki

)2) ⊂ (ki, ki) .
Thus, the gridlock region is larger in the dynamic game.

Dzuida and Loeper (2016) provide a more general analysis of this situation, with an

infinite number of periods. Austen-Smith et al. (2019) show that the gridlock-interval also

depends on the policy instrument in question. For example, they show that if everyone

prefers a Pigou tax instead of an emission quota in a static setting, the parties may end

up selecting a quota in the dynamic game. The reason is that the high-cost pivotal player

understands that the popular Pigou tax will be harder to repeal in the future.

In the model by Austen-Smith et al. (2019), a Pigou tax is less costly than a quota,

in that both ki and ki are smaller when the tax is used, because the tax revenues can

be used by the government in the best possible way. However, when the high-cost player

internalizes a larger fraction of the firm’s cost than does the low-cost player, then
(
ki − ki

)
will also be larger then a tax is used, instead of an emission quota. When δ is large,

the effect of the larger
(
ki − ki

)
dominates the effect that both costs are smaller. The

consequence is that even though all parties would be better off with the emission tax

than with the emission quota in a one-period setting, it might be impossible to agree on

the tax in period 1 because the gridlock interval is very large when
(
ki − ki

)
is large.

Consequently, the parties may only be able to agree on the second-best instrument, i.e.,

the emission quota.

3.3 Exploiting the Status-quo Bias
Political constraints and weaknesses can sometimes be exploited by international treaties.

In particular, the status-quo bias discussed above can actually be useful in situations in

which the policy would otherwise be time inconsistent. In Section 2.4, we showed that if
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δ is small, then a country may find it diffi cult to make credible promises regarding future

contribution levels. It will be too tempting to contribute less when other countries have

decided on their contributions. When this temptation is strong, credibility is lost, and

countries may not trust one another enough to succeed with a self-enforcing agreement.

In this situation, the political status-quo bias can be helpful because it limits a coun-

try’s ability to change its policy.

In particular, suppose that when country i has agreed on x∗i , this policy is the new

status quo. Thus, to select another policy, and defect on this agreement, it must be

approved by both a pivotal policymaker with characteristic ki and a pivotal policymaker

with characteristic ki < ki. Since the low-cost player will be the player that is relatively

more willing to stick with the policy, the compliance constraint changes from (5) to

qi ≥ qi (ki) , (6)

which is more likely to hold when ki is small, as discussed in Section 2.4.

With multiple pivotal players, the compliance constraint changes from qi ≥ qi (ki) to

qi ≥ minj∈P (i) qi (kj) where P (i) is the set of pivotal players in country i. This constraint

is weaker than the one-pivot compliance constraint, qi ≥ qi (ki). The larger is the set of

pivotal players in country i, the weaker is the compliance constraint, and thus the more

credible it is that country i will stick to its promises.

Consequently, gridlock and status-quo biases can contribute to explaining why demo-

cratic countries find it worthwhile to negotiate more treaties than do non-democracies.

The fact that strategic delegation can help in achieving credibility in situations with

time inconsistency is related to the argument for central bank independence by Rogoff

(1985). Keefer and Stasavage (2003) expand on this logic and study when multiple veto

players can enhance credibility depending on the extent of uncertainty about the location

of the status quo and on how agenda-setting power is distributed among the veto players.

3.4 Exploiting the Ratification Requirements
Consider the non-binary situation in which the policy can be any x = (x1, ..., xn) > 0. In

this case, a domestic ratification requirement will not only increase a country’s bargaining

power. They can also change how ambitious the agreement will end up being. To see this,

suppose that all countries have domestic ratification requirements. In reality, it can be

quite uncertain whether a set of contributions will, eventually, be ratified by all countries.

When the preferences of the ratifying parties are not yet known, the consequence of this

uncertainty can be that the bargainers negotiate less ambitious contribution levels, just to

raise the probability that the agreement will be ratified in all countries (Köke and Lange,

2017). The reduced level of ambition can make it less costly for countries to participate
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at the participation stage. Thus, when the level of ambition is reduced, the coalition

can be larger (Finus and Maus, 2008). A treaty can be strengthened if the ratification

requirements are so demanding, and the feasible contributions are so modest, that the

participation level will increase.

4. STRATEGIC DELEGATION

In Section 3, the ratification constraints were exogenously given. Because a constraint

can be beneficial for the negotiating party (as illustrated in Figure 1), it may arise en-

dogenously. That is, country i may benefit from strengthening the domestic feasibility

constraint in order to improve its bargaining power.

There can be several ways of doing this. In the U.S., for example, Congress must ratify

international agreements. In some cases (following the Trade Act of 1974), Congress has

granted a fast-track procedure, so that, after the negotiation stage, Congress cannot

modify the agreement but it can only accept or reject it. The decision on whether to

grant fast track is, in essence, making the ratification threshold endogenous. Conconi et

al. (2012) interpret the fast track procedure in this way.

4.1 Endogenous Ratification Requirements
Returning to the fixed-size example in Section 3.1, suppose country i can influence the

ratification threshold before the international bargaining game begins. By selecting the

identity of the pivotal player at the ratification stage, ki, country i is, essentially, limiting

how much it can end up contributing. Thus, the other country must contribute more

when ki is large.

Because ki places a limit to the country’s contribution, by selecting ki country i is

making a claim to utility, so that it will decline anything that is less attractive. That is,

the minimum utility the country will get is:

aX −
(
ki + xi

(
ki
))2

/2,

which is increasing in ki.

When both countries can make such a claim to its utility, they are, in effect, playing

the Nash Demand Game (NDG, from Nash, 1953). When there is no uncertainty in the

game, there are multiple equilibria in this game: If one country requests a smaller fraction

of the surplus, the other player will request whatever is left, so that the two requests are

exactly compatible with one another. Formally, if country i’s decision is a larger ki, so

that xi
(
ki
)
< X/2, country j’s best response is a smaller kj, so that xj

(
kj
)

= X−xi
(
ki
)
,

as long as xj
(
kj
)
< xj (kj), meaning that the agreement continues to be beneficial for

country j.
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Nash argued that there may be uncertainty about whether the demands will be com-

patible. Thus, suppose that they are compatible with probability p
(
xi
(
ki
)
, xj
(
kj
))
,

decreasing in both arguments. In this situation, Nash (1953) argued that the equilibrium

in the game will be described by the NBS when the uncertainty vanishes. That is, in

equilibrium, the choices of ki and ki will ensure that the outcome for the contributions

approaches the NBS outcome as if there were no ratification constraint, i.e., the equal

allocation, given by
(
xi
(
ki
)
, xj
(
kj
))

= (X/2, X/2). Thus, the game with endogenous

ratification thresholds leads to an outcome that coincides with the outcome if the coun-

tries simply negotiated, without these constraints.

If the uncertainty does not vanish, however, the game with endogenous ratification

thresholds may lead to breakdowns, without any agreements, because each country has

an incentive to raise ki even when this increases the risk.

For details on the relationship between the NDG and the NBS, see Binmore and Das-

gupta (1987). Haller and Holden (1997) analyze how the bargaining power is influenced

by a domestic super-majority (ratification) requirement, but also that this strategy can

reduce the likelihood of ratifying the agreement when total surplus is uncertain. In the

model by Mideksa and Harstad (2024), a country improves its bargaining power by either

centralizing or decentralizing decision making authority, depending on the nature of the

domestic externalities. In that model, the country receives payments from a donor in

return to resource conservation. The logic applies also to settings in which the country

is negotiating with other countries regarding how much global public goods to provide:

Organizational design can improve one’s bargaining power and thus it can reduce one’s

costly contribution to international agreements.

4.2 Delegation and Bargaining
In a setting without multiple pivotal players, a rather direct way of improving one’s

bargaining power is to strategically elect the identity or the characteristic (say, kdi ) of the

country’s leader. After the leaders have been selected, they negotiate contributions and,

as the threat point, they decide on the non-cooperative contribution levels. For a given

set of m delegates, characterized by these kdi ’s, the bargaining solution is given by the

version of (4) that is relevant for these delegates. I.e.:

xi = ma− kdi . (7)

Thus, by delegating to a representative with a high kdi , the country ends up contributing

less: ∂xi/∂kdi < 0. The choice of kdi does not influence other countries’contribution levels

in this game.

For the typical voter in country i, with characteristic ki, the dominant strategy is
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given by xBAUi in (2). This dominant strategy can be implemented if it coincides with

(7). The two coincides if the delegate is characterized by kdi , where

kdi = (m− 1) a+ ki > ki.

By delegating in this way, i’s representative negotiates higher contributions than what

this delegate would have preferred non-cooperatively, because it will be induced to take

the externalities on the other members into account. The negotiated quantity, however,

ends up being exactly what the typical voter would have preferred in any case.

When all countries can delegate in this way, the outcome coincides with BAU, even if

the representatives negotiate cooperatively. This holds no matter the number of members

in the coalition.

The result that strategic delegation exactly reverses and cancels the effect of coopera-

tion is specific to this model, but there is a large literature on how strategic delegation to

reluctant representatives can help in bargaining contexts. The idea that one can improve

one’s bargaining power with strategic delegation was discussed by Schelling (1956), and

the argument has been formalized by Jones (1989) and Segendorff (1998) in bargaining

games with two players. Buchholz et al. (2005) compare the outcome of strategic del-

egation when countries cooperate vs. when they do not. Loeper (2017) does the same,

and shows that cooperation is beneficial iff the demand function for the public good is

suffi ciently convex, but not otherwise (as in the example in this subsection). Spycher and

Winkler (2022) study the impact on coalition sizes, and they find that strategic delega-

tion crowds out all efforts in a so-called "weak delegation game", where delegation takes

place only after a country has decided on whether to participate in a coalition. That

result is in line with the result derived presented above. Sections 8 and 9 in this chapter

draw on the models in Harstad (2008 and 2010) where the choice of delegate will depend

on whether side payments are feasible and what the majority requirement is.

4.3 Exploiting Delegation
A country may delegate to improve its bargaining power, as above, but strategic dele-

gation can also help a country to deal with the time inconsistency problem discussed in

Section 2.4.

That is, if the compliance constraint (CC) fails for the quantity x∗i that country i would

like to offer in the negotiations, in return for other countries’contributions, delegation

can help. Compliance can be credible if the compliance decisions are delegated to a

representative, or bureaucracy, with a smaller kdi . In this way, the temptation to reduce

the contribution will be weakened, and no necessarily place constraints on what the

countries can offer and negotiate.
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In particular, the compliance constraint (CC) will be satisfied if just kdi is so small

that:

qi ≥ qi
(
kdi
)
.

In contrast, suppose a country delegates to a decision maker with a larger kdi , so

that the compliance constraint fails. Then, the other countries may want to reduce their

contributions, in return, because they will anticipate that country i will not comply. With

this response, country i would not benefit from this kind of delegation.

It follows than we can worry less about the compliance constraints associated with

an international treaty when democratic countries can delegate strategically in order to

make compliance credible. This argument is naturally related to the reasoning in Sections

3.3 and 3.4, and the literature mentioned there.

Delegation can also be beneficial in helping a larger coalition to form, if delegation

takes place before countries have decided on whether or not to participate in a coalition

(see Spycher and Winkler, 2022). Redoano and Scharf (2004) showed that when the ques-

tion is whether jurisdictions should centralize authority, then the jurisdiction that prefers

centralization can have an incentive to delegate to a representative with preferences more

aligned with the other jurisdiction.

In BAU, delegation will have no effect in the present model. In every country, a voter

with characteristic ki prefers a delegate with characteristic kdi = ki. If, however, the value

of the sum of contribution were a strictly concave function, then it would be important to

induce other countries to contribute more by committing to contribute less domestically.

This commitment could motivate countries to select kdi > ki. In other settings, such as

international tax competition, countries may want to reduce the aggressiveness in the

competition: they can do this by delegating to poorer agents that are less aggressive in

reducing the domestic tax (Persson and Tabellini, 1992). The outcome is then better for

all countries, because of the possibility to delegate before the countries compete.

5. LOBBYING

5.1 Symmetric vs. Asymmetric Lobbying
Lobbies and interest groups influence politics. There are many ways of formalizing lob-

bying. One may distinguish between informative lobbying and campaign contributions

or other favours.

A common approach is to assume interest groups offer contribution schemes, as in

Grossman and Helpman (1994). That is, for the policy xi, and the stakeholder benefit

axi, let αa ∈ [0, 1] measure the fraction of the benefitting parties who are organized

in a lobby. Grossman and Helpman show that this group may find it optimal to offer

a payment schedule max {0, αaaxi − ua} as a function of the chosen policy, xi. Part
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αaaxi implies that the schedule is truthful, and reflects the group’s appreciation of xi.

In contrast, the threshold ua is set high to reduce the total payment, but still not so

high that the policymaker will ignore the benefit. The max-term follows when promised

payments must be positive.

Analogously, let αk ∈ [0, 1] measure the fraction of the cost-side that is organized and

that offers a truthful contribution schedule. With these contributions, the policymaker

will end up maximizing:

(1 + αa) axi − (1 + αk) (ki + xi)
2 /2. (8)

Evidently, the lobby contributions do not influence the policy if the two sides are equally

well organized: If αa = αk, the optimal xi, maximizing (8), is independent of this number.

Thus, the policy is the same if all stakeholders are equally well organized as if none of

them are. This is a major result in Grossman and Helpman (1994).

In general, it is reasonable to permit the organizational skills to be different for the

benefactors of the policy (αa) and for the stakeholders paying the cost (αk). After all,

when xi is a public good, everyone benefits from the policy. Following Olson (1965),

coordination and lobbying are likely to be less effective if there are many benefitting

parties. Thus, αa is predicted to be small when xi is a public good.

In contrast, most of the cost of emission reduction, for example, is likely to be concen-

trated to relatively few and large companies in the energy sector. Thus, we can expect

αk to be large when xi represents emission abatement. Consistently with this prediction,

Meng and Rode (2019) present statistical analyses suggesting that lobbying by firms ex-

pecting losses from the policy was more effective than lobbying by firms expecting gains

from the Waxman—Markey climate bill in the U.S..

The consequence of αk > αa is clear: The contribution xi, maximizing (8), will be

smaller when αk > αa than if αk = αa:

xi = a
1 + αa
1 + αk

− ki.

Thus, if αk > αa, the asymmetry implies that xi will be low in the noncooperative

situation. In addition, it is reasonable that xi is low, also when the countries are bargain-

ing, if αk > αa. The energy sector, for example, can influence country i at the bargaining

stage so that it will act as if the costs are high. Consequently, the country will end up

with a smaller contribution.

Even at the compliance stage, the cost-side may lobby and influence the political

decisions. At this stage, the cost-side lobby can induce the policymaker to defect by

emitting more than promised. If the lobby is expected to exert political pressure in this
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direction, also at the compliance stage, then an effect of lobbying will be to further reduce

the contribution xi that can be credibly complied with later on. Countries may thus find

it diffi cult to make future promises trustworthy, unless the contributions are reduced so

that they are robust to the pressure from the lobbies.

5.2 Self-fulfilling Expectations and Multiple Equilibria
In reality, the cost of contributing to public goods is endogenous. Suppose, for example,

that the energy sector in country i decides on whether to invest in research and develop-

ment expenditures to reduce the cost, characterized by ki. Thereafter, the policymaker

decides on xi. The game between the policymaker and the investors is introduced in

this subsection for a situation in which there is no lobbying. When this simple model is

understood, lobbying will be introduced in Section 5.3.

Binary investments. Suppose, first, that there are many firms, but each can pay
the fixed cost Fi to reduce its firm-specific cost ki to zero. For each firm, taking the

expected policy (Exi) as given, this investment is worthwhile iff it reduces the total cost.

I.e., if:

(0 + xi)
2 /2 + Fi ≤ (ki + Exi)

2 /2⇔
Exi ≥ Fi/ki − ki/2.

If the contribution level, and therefore the cost, is expected to be high, then it makes

sense to invest in order to reduce the cost.

In BAU, after the investments are sunk, the policymaker in country i will find it

optimal to set xi = a− ki if the firms do not invest, and xi = a if the firms invest.

By combining the policy decision and the investment decision, we note that there can

be multiple equilibria in this economy. One equilibrium can be that firms do not invest

because they expect xi to be small (i.e., xi = a − ki), and xi will, indeed, be this small
because firms do not invest. Another equilibrium is that firms invest because they expect

xi to be high, and xi will be high because firms invest. Both equilibria coexist iff:

a− ki < F/ki − ki/2 < a.

Quadratic investment cost. Suppose the cost parameter is ki = ki,0 − ri, and

that which can be reduced with ri at convex cost, fr2i /2. Here, ri can measure the firms

expenditures on research and development that will reduce their cost of complying with

emission abatement requirements, for example. If the firms take the expected contribution

level (Exi) as given, they will invest until the marginal cost is equal to the marginal
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benefit. I.e.,

fri = (ki + Exi) .

Combined with ki = ki,0 − ri, we get

ri =
ki0 + Exi

1 + f
and ki = ki,0 − ri =

fki0 − Exi
1 + f

.

Here, the equilibrium investment level increases in Exi. Combined with the policy re-

sponse xi = a− ki, there will be a unique equilibrium pair (xi, ri) in this model.

Multiple steady states (with and without a green transition) can also arise in settings

in which consumers, and not the firms, are making the adaptation decision. For example,

consumers’environmental values can change over time depending on the costs and benefits

of purchasing goods from green firms, and depending on the expectation of future policies

(see Besley and Persson, 2023).

5.3 Strategic Sectors and Endogenous Policy
Strategic investments. In Section 5.2, the investments were analyzed under the as-
sumption that firms could take the future policy as given. If the firms are organized,

they may take into account that the actual xi will be decreasing in ki. In fact, with the

endogenous xi = a− ki, the sector’s cost simplifies to

(ki + xi)
2 /2 = a2/2,

minus the investment cost. Thus, the industry will find it optimal to invest zero, because

xi will adjust and become less ambitious, as a result. This holds both in the model above,

with the fixed investment cost F , and also in the model with the convex investment cost,

fr2i /2.

Consequently, although there can be multiple equilibria when firms take xi as given, an

organized sector, acting first, ensures that only the low-investment equilibrium survives.

Organized lobby. What are the effects for investments and the government’s payoff,
when there is lobbying in this game? To learn that, we must re-introduce the lobby model

from Section 5.2. Suppose only the cost-side is organized (i.e., αk > αa = 0).

When we solve the game by backward induction, we start by taking the investments

as being sunk and given.

Suppose the sector has all the bargaining power when they negotiate over the policy

and the compensation from the sector to the policymaker. That is, the sector can propose

a policy xi in return for a compensation to the policymaker. If the policymaker declines,
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the policymaker finds it optimal to select xBAUi , which gives the policymaker the payoff

uBAUi = axBAUi −
(
ki + xBAUi

)2
/2 = a2/2− a (ki,0 − ri) .

The combined payoff, for the lobby group and the policymaker, is

uLi = axi − (1 + αk) (ki + xi)
2 /2,

minus the investment cost. The investment cost is sunk at the policy stage, and thus the

policy, with lobbying, will be:

xLi = a/ (1 + αk)− ki < xBAUi = a− ki. (9)

When the sector has all the bargaining power, the sector can capture the combined

payoffs, minus what the policymaker will obtain by declining the offer from the lobby.

Thus, the lobby obtains uLi − uBAUi .

This payoff is anticipated when the sector invests. Even in this situation, it turns out,

the sector finds it optimal to invest nothing at all, so that ri = 0. To see why ri = 0 is

the equilibrium investment level, note that a marginal increase in ri raises the combined

payoff by:

∂uLi /∂ri = a,

when we use (9). However, the government’s payoff from declining the sector’s contribu-

tion is also increasing in ri:

∂uBAUi /∂ri = a.

Thus, the two effects cancel, given that the lobby obtains uLi − uBAUi . Hence, the sector

does not benefit from a reduced ki, and the sector will not invest at all.

The models in Sections 5.2-5.4 are inspired by the analysis of trade lobbies by Maggi

and Rodriguez-Clare (1998). The title of the next subsection is named after their article.

5.4 The Value of Agreements in the Presence of Political Pressures
The outcome derived in Section 5.3 is not very attractive for the policymaker. Not only

does it obtain simply the BAU payoff, a2/2− a (ki,0 − ri). In addition, the firms will not
invest, so that ri = 0.

The value of commitment. If it was possible to commit to a larger and fixed xci ,
the sector would invest ri = (ki + xci) /f > 0. This outcome can be more attractive to

the policymaker. As an excercise, one can show that the commitment outcome is better,
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indeed, for every xci such that:

axci −
(
f
ki0 + xci
1 + f

)2
/2 > a2/2− aki,0.

International agreements can help a government to commit. If peer pressure and

international reciprocity ensure that the compliance constraint is satisfied, then signing

a treaty specifying contribution xci can remove the pressure from domestic lobby groups.

For country i, in isolation, the level xci that maximizes the policymaker’s payoff is

x∗i = a (1/f + 1)2 − ki,0, leading to the payoff

a2
(
1/f + 1/2f 2

)
+
[
a2/2− aki0

]
.

The second term, in brackets, is the BAU payoff (without commitment). The difference

with commitment to x∗i is therefore the first term, a
2 (1/f + 1/2f 2). Thus, the larger is a,

and the smaller is the investment cost f , the larger is the benefit from committing. Since

this benefit is strictly positive, commitments to larger xci’s can also be acceptable. The

commitment value can thus motivate more countries to participate in an international

agreement that enables countries to commit.

Example with binary investments. Consider, again, the binary investment model
in Section 5.2. Consider the case in which the firms will not invest, unless the government

has committed to large contributions. If the government does not commit, in this way,

it ends up contributing xi = a− ki,0 and obtains the payoff a2/2− aki,0.
This model can be combined with the participation game in Section 2.3, where mem-

bers of a coalition of sizem will contribute x∗i (m) = ma−ki. Suppose that a commitment
to such a large contribution level will motivate the firms to invest F to reduce the cost

parameter ki to zero. With these investments, a member’s contribution level is simply

ma. By comparison, by participating, not only will the other members raise their con-

tributions by (m− 1) a, but, in addition, the sector in country i will invest. Facing this

trade-off, a member is better off participating iff

a (m− 1)x∗ (m− 1) + a2/2− aki,0 ≤ amx∗ (m)− (x∗i (m))2 /2− F ⇔
(m− 1) (m− 3) ≤ 2 (aki,0 − F ) /a2.

Thus, in contrast to the finding in Section 2.3, a member can be better of by par-

ticipating even if m > 3, thanks to the commitment value of the treaty. If the value

of investment (aki,0 − F ) is large, a larger coalition can be possible. The reason is, of

course, that the country benefits from induced investments exactly when the effect of the

investment is large (i.e., ki,0 is large) and the investment cost (F ) is small. If (aki,0 − F )
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is close to zero (for example because both ki,0 and F are close to zero), then we are back

to the result in Section 2.3, where m can be at most 3.

For the participation level to increase, it is essential that the treaty is designed in a

way so that it can help incumbents to commit in this way.

While the subsection is named after the article by Maggi and Rodriguez-Clare (1998),

Marchiori et al. (2017) show, based on similar logic, that coalitions can be larger when

the policymakers’benefit from a commitment to withstand the lobbies. They also study

the situation in which the sector can lobby at the participation stage (against the mem-

bership) and finds that, in this case, the result is quite different.

Instead of signing international agreements, the government might have other ways

in which it can commit to future contributions. Aklin and Urpelainen (2013) explain

how "green" governments may want to provide support for renewable energy in order to

create green consistencies. "Brown" governments will do the opposite, in their model.

6. TURNOVER AND POLARIZATION

In democracies, tomorrow’s policymaker can be different from today’s. Thus, today’s

policymaker may want to influence what later policymakers will do, but it is often diffi cult

to do this in practice. This fact generates a new type of time inconsistency.

The time inconsistency problem may be particularly relevant for global public goods

that accumulate over time and generate future benefits. These types of public goods are

investments for the future. Today’s government may want that future governments invest

more but, right now, the government in offi ce faces a unique opportunity to spend the

budget on its favorite projects and perks. So, sustainability, for example, seems like a

great idea to pursue —for the next government.

6.1 How are Policymakers Discounting?
To illustrate and formalize the time inconsistency, suppose that there is only one country

but there are many time periods, t ∈ {1, ...,∞}. Contributions at time t lead to benefits
in the next period. Further, assume that the party in power benefits ∆ > 0 units more

from each dollar spent when in offi ce, than when the party is not in power. After all, the

party in power can give priority to party perks or particular policies that it favours. If

the parties differ a lot in their preferences, ∆ can be large. It is thus natural to think that

when the interests are polarized within a country, then ∆ is large. Suppose, further, than

the party in power today is in power in any future period with probability p ∈ (0, 1).

With this, the party in power today faces an opportunity cost of future expenditures

equal to (1 + p∆), but, today, the opportunity cost is (1 + ∆) (because the party is in

power with probability 1 right now).
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An excercise left for the reader is to show that, with the assumptions discussed above,

the government at time 1 prefers contributions at any time t that maximizes:

vPi,1 := uPi,1 + β

∞∑
t>1

δt−1uPi,t, where (10)

uPi,t = aPXt−1 − (ki + xi,t)
2 /2,

β :=
1 + p∆

1 + ∆
, and (11)

aP := a/ (1 + p∆) .

Equation (10) shows that the government does not only discount future costs by the

discount factor, δ, when comparing future costs to present costs. In addition, all future

benefits and costs are discounted by β < 1, where the inequality is strict if the govern-

ment is uncertain about whether it will be in power in the next period. Thus, the gov-

ernment does not act as if it applies exponential discounting. Instead, the discount factor

characterized by βδt−1 is referred to as quasi-exponential discounting, quasi-hyperbolic

discounting, or sometimes beta-delta (βδ) discounting.

The consequences of these discount factors include the following. For any future

decisions, the government in power today prefers a commitment to:

xCOi = δaP − ki.

For the government that is in power at time t, however, vPi,t will be maximized with the

BAU decision:

xBAUi = βδaP − ki < xCOi .

Thus, every government would like to commit to xCOi for future decisions, but it

prefers to contribute less when it is in power.

If ∆ = 0, then β = 1, and we are back to the model of the earlier sections. Also, if

p = 1, then β = 1, and there is no time inconsistency problem. A ruler that remains

in power with certainty will not be time inconsistent. But if both ∆ > 0 and p < 1,

then β < 1, and decisions are time inconsistent: today’s government would like future

governments to contribute more, but the future government will not do so. The larger

is parameter ∆, or the smaller is parameter p, the smaller is β, and the larger is the

difference between xCOi and xBAUi . Thus, more polarization in preferences, and more

frequent turnover in offi ce, makes the time inconsistency problem more severe.

The consequences of βδ-discounting can influence many types of political investments.

The government today may want to promise that, in the future, investments in education
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will increase, public debt will be paid off, and costly reforms will be implemented. Right

now, it is tempting to postpone these reforms. The promises may never be fulfilled,

therefore, unless today today’s government can tie the hands of future governments.

When the incumbent can lose power, it is well known in the macroeconomic literature

that it will be tempting to run budget deficits (Alesina and Tabellini, 1987; Persson

and Svensson, 1989; Tabellini and Alesina, 1990). International cooperation can make

the domestic problem even worse in these models, because international cooperation can

reduce the incumbent’s cost of running a budget deficit (Tabellini, 1990) and the cost of

depreciation of one’s currency (Lohmann, 1993).

Models of policy rotation, and why it leads to time inconsistent preferences, are an-

alyzed by Amador (2003) and Chatterjee and Eyigungor (2016). With incumbency ad-

vantages, preferences are time inconsistent, but they are not as simple as βδ-discounting

(Harstad, 2020).

6.2 Global Warming and Hyperbolic Discounting
When policymakers rotate being in offi ce, an incumbent has an incentive to overcome

the time inconsistency problem described in Section 6.1. This can be diffi cult, how-

ever, because the next government is quite free to decide on policies, without being held

accountable to promises made by opponents.

In some cases, as when today’s policy decisions affect stocks or variables that are

payoff relevant for the next government, then future decisions can be influenced.

For example, if the current government would like future governments to pollute less,

it may be possible to increase the cost of emitting. Suppose that the cost of emission is

convex in the accumulated stock, as discussed in Section 2.1. Then, the marginal cost of

emitting is larger if the accumulated stock is larger. Thus, if the next government inherits

a larger emission stock from the past, it will find it optimal to emit less. To induce this

behavior, the current government has an incentive to raise the emission level, above the

best-response to the future emission decisions.

This idea is analyzed by Karp (2005), from where I have borrowed the title of this

subsection.

Another way of influencing future decisions is to invest in the right type of technologies.

By investing in abatement technology, or the capacity to provide future public goods, the

next government will be incentivized to contribute more. In a situation with polarized

preferences and rotation of political power (so that β is small), the current government

may invest strategically much in technologies that reduce the future contribution cost, and

strategically little in technologies that has the potential of lowering future contributions.

These incentives are analyzed in Harstad (2020).
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6.3 Self-Committing Treaties
An international treaty can help the government to solve its domestic time inconsistency

problem. If today’s government would like future governments to contribute more, it

may want to sign a treaty that punishes the future government, unless the promise is

fulfilled. When the compliance constraints of treaties can be satisfied, membership can be

especially attractive if the parties are polarized (so that ∆ is large) and if the probability

of staying in power is limited (in that p is small), because both aspects contribute to a

smaller β, the way it is defined above by eq. (11).

Because pmay be smaller in democracies with multiple political parties, than in single-

party dictatorships, this reasoning explains why democratic countries have a stronger

desire to sign international treaties, than do non-democracies.

To check this reasoning, we can return to the participation game in Section 2.3. By

repeating the analysis in that section, but now with βδ-discounting, we can show that

the coalition size will be larger when β is small. The analysis is especially simple if the

treaty specifies contributions for future periods (but not the current period). In this case,

every member is better off participating, than free riding, even if the coalition is so large

that:

m = m :=

⌊
2 +

√
1 +

1− β2
ε2

⌋
. (12)

We are back to the result m = 3 iff β = 1, but m can be larger if β < 1. The smaller

is β, the larger is the benefit from tying the hands of future policymakers, and the larger

is the coalition before free riding pays off more.

In the above formula, parameter ε follows from the equation Xi = xi + ε
∑

j∈N\i xj,

discussed in Section 2.2. (Except for Section 2.2, we have focused on the special case of a

global public good where ε = 1.) Thus, if the externality, ε, is limited, so that a country’s

contribution is mainly a domestic benefit, then the coalition can be larger. When ε→ 0,

the treaty allows the governments to commit to the future contribution levels that they

like, xCOi , and every country would like to participate. (I.e., if ε → 0, m → ∞.) If ε
is large, however, the members will end up raising contributions above xCOi in order to

internalize the global externalities. This raises the cost of membership, and this cost must

be outweighed by the benefit from commitment (which decreases in β), for participation

to be worthwhile. Thus, if ε is large, then β must be small for a large coalition to be

sustainable. As in Section 5, the treaty can be strengthened by the desire to commit —

if the treaty is designed in a way that makes this type of commitment credible. This

credibility may require sanctions or penalties associated with noncompliance.

Literature. The details for how eq. (12) is derived can be found in Harstad and
Kessler (2024). In fact, that paper proves that a country i may even be willing to
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participate in a convention in which the other members’contributions are invariant to

whether or not i participates. Such a convention would not be attractive for a country if

β = 1 in the model above, because it is only the change in the other members’contribution

that motivates participation in the model in Section 2.3.

Regarding compliance, Harstad and Kessler (2024) find that countries can be more

willing to comply if β is reduced from 1, because of the commitment benefit that the

treaty provides.

If β is very small, however, it is tempting to defect because the cost will be paid by

the future governments. For similar reasons, term limits can shorten the time horizon of

policymakers, and make it diffi cult to sustain international cooperation (see Conconi and

Sahuguet, 2009, who also explain when term limits can help to avoid collusion among the

incumbents).

Buisseret and Bernhardt (2018) study how the possibility to loose power influence the

bargaining game between two countries. They find that the threat of electoral turnover

can strengthen the prospect for successful negotiations, but that it can also cause nego-

tiations to fail, depending on the situation. In addition, they study how the possibility

to loose power affects the division of the surplus from cooperation.

If there is uncertainty regarding future costs, it will not be optimal to commit to a

particular quantity. Hefeker and Neugart (2023) compare international policy coordina-

tion with delegation to a common agency. In that paper, delegation means that they can

select an appropriate agent to take decisions on their behalf, while the outcome under co-

ordination will reflect the preferences of the domestic policymaker. Hefeker and Neugart

show that domestic political parties may disagree on the choice between coordination

and delegation, but, if the outcome of the election is close to being random (as in this

section), the parties will agree that delegation is preferable to policy coordination.

6.4 Resource Extraction, Compensation, and the Conservation Multiplier
Conserving natural resources is an investment because they can be beneficial in the future,

but extracting the resource can generate revenues today. A simple way to formalize this

trade-off is to let there be a stock, St, while xt is the fraction that is conserved from one

period to the next, so that St+1 = xtSt. The stock that is not conserved is consumed. In

line with the logic of Section 6.1, the equilibrium xt will be smaller if β is small (i.e., if ∆

is large or p is small). The party in power today can benefit from commitments to larger

future xt’s.

With such a depletable resource, the expectation about future policies will be impor-

tant. If future governments are not expected to conserve anyway, then conservation today

is less attractive. Conversely, if the future conservation level increases, then it pays off

more to conserve, also today. This dynamic complementarity generates a "conservation
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multiplier", because a parameter change that raises the motivation to conserve has a large

(multiplicative) effect: Not only does conservation increase directly, but when also future

conservation levels are expected to increase, then that will motivate more conservation

today.

Donors paying for conservation can exploit the multiplier. When it is credible that

they will pay for conservation at time t+ 1, then xt+1 increases, directly, but xt will also

increases because conservation is more attractive at time t when the government at time

t+ 1 is expected to extract less.

The multiplier can create a time inconsistency problem for the donor, because it

can be tempting to pledge a payment in the next period, rather than just now, if this

promise is suffi cient to motivate conservation today. When the next period arrives, it

will be tempting to renege, and promise a payment at time t + 2, etc. When it is no

longer credible that future compensations will be forthcoming, the government will be

discouraged from conservation, and resource exploitation will increase. Thus, the market

for conservation is ineffi cient (Harstad, 2016).

But when the donor can commit, it can exploit the multiplier effect by making future

compensations credible. In this way, more can be conserved per dollar because of the

multiplier effect (Harstad, 2023), and more public goods will be provided.

6.5 Pro-Exploitation Lobbies vs. Compensations for Conservation
The multiplier, discussed in Section 6.4, can also be exploited by lobby groups that benefit

from resource extraction (e.g., agricultural associations that need access to deforested

land). If it is expected that a lobby group will pay the future government, in return for

extraction, then the incentive to conserve today is weakened. Thus, such a lobby group

can benefit from more extraction already today, if it is simply expected that it will lobby

for extraction in the future.

The two interest groups do not have a symmetric impact on decisions, however, even if

both the pro-exploitation group and the conservation-friendly group are equally well orga-

nized. In contrast to the effi ciency result of Grossman and Helpman (1994), the outcome

will lead to too little conservation, and too much exploitation, if both sides are lobbying

(Harstad, 2023). The reason for this ineffi ciency result is that the pro-exploitation lobby

will compensate the government only when it depletes the resource. The pro-conservation

lobby, however, does not win the game forever if the resource is conserved today. With

conservation today, the game and the costs continue in the next period. The need to com-

pensate every government to conserve reduces the willingness to pay for conservation in

any particular period. When β < 1, the flow of future compensations (in return for con-

servation) will be discounted heavily by the government today. The present-discounted

value of these payments will be less attractive than the compensation that is obtainable
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right away by giving in to the pro-exploitation lobby. In other words: Those that ben-

efit from conservation needs to win the game in every period. Those who benefit from

exploitation needs to win just one single time. This fundamental asymmetry breaks the

effi ciency result (from Grossman and Hart, 1994) for when all groups are organized.

7. ELECTIONS AND REELECTIONS

7.1 Electoral Cycles and Public Goods
Policymakers need to win elections. One’s chances of staying in power is not exogenous,

as presumed in Section 6, but it depends on policies and promises. An incumbent can

often take various actions that will influence the probability of staying in power.

In particular, incumbents may prefer to introduce or continue policies that are es-

pecially popular in the eyes of the voter. The idea of the "electoral cycle" is that this

preference is especially strong when there is a short time to the next election.

In principle, it is not clear why political decisions close to the election should be more

influential than those made at the beginning of the electoral period. One possibility is

that voters tend to forgive or forget, so that more attention is paid during the last year,

or so, before the voters choose between the incumbent and the challengers. Another

rationale is that when a policy decision is made, voters see the short-term consequences

but not immediately the long-term consequences of the decision. Thus, policies that are

beneficial up front, but costly in the long term, can help the incumbent to be reelected

iff the long-term costs are realized or observed only after the election.

Based on this rationale, there is a large literature in macroeconomics studying the

incumbent’s incentive to spend money, reduce taxes, and run an expansionary monetary

policy that will boost the economy in the short run. (See Nordhaus, 1975; Alesina 1987;

Rogoff, 1990; Besley and Case, 1995.)

Electoral cycles are important for global public goods, too. Klomp and de Haan

(2016) show, empirically, that in election years, natural resource rents increase in young

democracies, and incumbents use the rents to expand on public spending and reduce taxes

before the election. Pailler (2018) and Cisneros et al. (2021) show that deforestation rates

in the tropics increase in election rates. Forest fires, in contrast, declined in election years

and increased in the following year, in Indonesia, presumably because the fires are costly

and visible to the general voter (Balboni et al., (2021). Regarding climate policies, Schulze

(2021) study 20 democracies between 2009 and 2016 and finds that "soft" climate policies

—characterized by subsidies, research grants, and information provision —increase as the

elections approach.

When it comes to the compliance with an international agreement, Conconi and

Sahuguet (2009) suggest that the incumbent may want to defect in an election year,
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because the costly consequences will be realized only after the election. They compare

the “re-election boost”, which can decrease the severity of the punishment for defecting,

to a long-run “re-election penalty."

The decisions to ratify an international treaty can also be strategic before the election.

Kleine and Minaudier (2017) find that upcoming national elections reduce the chances of

concluding an international agreement at the international level. This finding confirms the

finding by Cazals and Sauquet (2015), who documented this effect for developed countries.

Developing countries, in contrast, often use ratification as a pre-electoral strategy to raise

their chances of staying in offi ce. Cazals and Sauquet explain that the difference is that

developing countries typically benefit from preferential treatments that raise their gains

from participation, and that these countries obtain international support and concessions

in return to their participation.

7.2 The Political Economy of Weak Treaties
What about the form of cooperation, or the design of an international agreement? Tying

the hands of future policymakers (by committing to a particular x∗i ) may not necessarily

be the best idea, because then the incumbent cannot differentiate itself from the oppo-

nents (at least not when it comes to decisions on xi). That is, a "strong" treaty, that will

always be complied with, makes the alternative policymakers identical when it comes to

the global public good provision.

To win elections, it can be better to differentiate oneself.

One way of raising the probability of winning is to sign a "weak" treaty, where compli-

ance will depend on the identity of the next policymaker. From Section 2.4, we know that

a delegate with characteristic kdi will comply iff qi ≥ qi
(
kdi
)
. This compliance constraint

is more likely to hold if kdi is small. The compliance constraint is also more likely to hold

if qi is large. In Section 2.4, qi was explained to be the probability in which country i’s

defection was observed and punished by the other countries. By requiring and offering

transparency when it comes to domestic decision making, and by using stronger threats

in the treaty text, parameter qi can be adjusted and increased.

Now, suppose there are two parties, characterized by kG < kB, while the median

voter has some characteristic km ∈ (kG, kB). An interpretation of this heterogeneity is

that parties and voters vary regarding how much they value the local cost and benefit of

contributions, or the relative difference between them.

If qi ∈ (qi (km) , qi (kB)), then both the median voter and party G prefer compliance,

but party B prefers to defect. In this case, the median voter prefers to elect party G,

everything else equal, because only party G will find it ex post optimal to make the

decision preferred by the voters.

If, instead, qi > qi (kB), both parties would prefer to comply. Thus, both parties
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would be identical, in this respect, from the median voter’s point of view. Thus, if party

G is in power, it will increase its chances of being reelected by signing a relatively weak

treaty, where qi ∈ (qi (km) , qi (kB)), instead of a strong treaty where qi > qi (kB) .

If qi ∈ (qi (kG) , qi (km)), party G prefers to comply, but both party B and the median

voter prefer to not comply with the treaty. In this case, the median voter prefers to elect

party B, everything else equal. Thus, if the incumbent is party B, it increases its chance

for reelection by signing a relatively weak treaty, in which qi ∈ (qi (kG) , qi (km)), rather

than a strong treaty that everyone will comply with. Party B will also be reelected with

a larger chance with such a weak treaty than by signing no treaty, or by a treaty which

no-one will comply with, because also in this case the two parties will be ex post identical,

when it comes to this political issue.

Consequently, whether the incumbent is green or brown, it will always be able to

improve its odds of winning the next election by signing some kind of weak treaty that

may or may not be complied with.

This incentive will not be present if there is no election, of course. If the probability

of staying in power is not influenced by the treaty in this way, then the incumbent will

either sign a strong treaty or no treaty at all.

Battaglini and Harstad (2020) derive similar results in a setting in which the level

of the sanction is negotiated. If the sanction following defection is high, policymakers

are less tempted to defect. A high sanction has the similar effect as a high qi. That

paper is also permitting a probabilistic voting model, so that it is not guaranteed that

a party wins just by agreeing on the appropriate weak treaty. Nevertheless, either party

can benefit from negotiating a treaty that is weak, so that it may or may not be complied

with.

The incentive to influence the reelection probability by taking certain policy actions

is not limited to signing weak treaties, of course. Battaglini and Harstad (2020) show

that also technology investments can reduce the contribution costs (i.e., parameters km,

kG, and kB) just enough so the incumbent can differentiate itself from the opponent. In

this way, either party can win the election by investing the amount that aligns the voters

with the incumbent’s future decision, while the challenger will act differently.

Similar strategies can be used when it comes to domestic policies, of course. One

can raise one’s reelection probabilities by accumulating public debt (Aghion and Bolton,

1990), by investing in public infrastructure (Besley and Coate, 1998; Robinson and Torvik,

2005), or by privatization (Biais and Perotti, 2002), if these decisions are carefully made

so that only the incumbent —but not the opponent —will find it optimal to implement

the decision preferred by the median voter.
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7.3 Foreign Influence and Welfare
This subsection is named after the article by Antràs and Padró i Miquel (2011). They note

(p. 136) that, for example, "the United States routinely allocates funds to organizations

dedicated to the promotion of democracy and human rights, and... certain “friendly”

political parties."

In the model, they assume that the incumbent in one country can take costly actions

that influence the electoral outcome in another country. This can be modelled similarly

to campaign contributions, but a more reasonable interpretation of the action is that

one can publicly endorse or discredit the candidates in a neighboring country. To obtain

the support of the foreign government, candidates may have incentives to commit to

policy platforms that take into account the international externality. When the foreign

influences can induce a country to internalize externalities, it will promise larger public

goods contributions in the model discussed above. This effect has the potential of being

welfare improving.

The outcome is less effi cient if the influence is asymmetric, however. If a powerful

nation can influence a smaller country, but not vice versa, then the powerful country

does not find it necessary to sign an international agreement. After all, it can in any

case influence and raise the neighbor’s contribution to the international public good.

An international agreement would require all contributions to increase, even that of the

large country, and that can be costly and less attractive for a powerful nation. In such

an asymmetric situation, foreign influence can prevent international treaties from being

formed, and it can reduce welfare. Antràs and Padró i Miquel (2011: 144) find that

"in the context of trade policy, foreign influence is most damaging when it is positively

correlated with economic size."

Antràs and Padró i Miquel draw on Conconi (2003) and Aidt and Hwang (2008,

2014) who study how foreign lobby groups facilitate the internalization of international

externalities. Gawande et al. (2006) argued that foreign lobby groups can raise total

welfare because they can reduce the distortions that arise from asymmetric domestic

lobbying. This insight aligns well with the lessons from Section 5.1: That section argued

that those stakeholders that find the contributions to be costly are more likely to be

organized than those groups that benefit from the contributions (i.e., αk > αa). When

the contributions add to a global public good, many of the benefitting parties will be in

other countries. For the lobby groups to balance one another, it can then be beneficial

that also foreign interest groups influence domestic policies.

8. LINKAGES, TRANSFERS, AND POLICY HARMONIZATION

This section and the next discuss the possibilities for and the consequences of deeper
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integration. Empirically, we have already observed deep cooperation at the regional

level. The European Union is not only a club for countries cooperating on a single issue.

The members are cooperating on a large number of issues, and the decision making

procedures are formalized by institutions and voting rules. What does deeper global

cooperation imply, and how can this be successful? One likely implication is that a larger

number of issues will be cooperated on. Thus, a country’s contribution on one issue can

compensate for another country’s contribution on another issue.

8.1 Issue Linkages and Transfers
It can be diffi cult to reach agreements on single issues with unanimity and without side

transfers. If there are enough countries, and enough uncertainty, then surely someone

will oppose and block progress.

For example, suppose the n countries consider a single and binary project, on which

the valuations are vi ∈ R for i ∈ N . If side transfers cannot be used, i will agree only if
vi ≥ 0. If unanimity is required, the project is implemented only if vi ≥ 0 for every i. This

is a demanding requirement, especially if n is large and the countries are heterogeneous.

To illustrate this, assume that vi = v0 + εi, where εi iid ∼ U [−h/2, h/2], meaning

that each shock is country-specific and distributed uniformly on an interval with length

h, measuring the ex post heterogeneity between the countries. If we permit h > 2v0,

then vi ≥ 0 with probability (v0 + h/2) /h < 1. The probability that all n countries have

positive valuations is:

[(v0 + h/2) /h]n → 0 when n→∞. (13)

In contrast, if the average value is v0 > 0, then the total surplus of the project increases

in n:

E
∑
i∈N

(v0 + εi)→∞ when n→∞.

Thus, if n is getting large, it is increasingly valuable to agree on collective projects (for

which v0 > 0), but it is increasingly diffi cult to do so in practice.

To overcome the status-quo bias that is associated with n veto players, it can help

with issue linkages. Assuming vi < 0 < vj, country j should be motivated to find another

issue that has the valuations ωi and ωj for countries i and j. If ωi ≥ −vi and ωj ≥ −vj
both countries benefit from the combination of the two project. Thus, the valuation of

the second project must be positive for i. Country j is willing to accept it even if it has

a negative value for j, as long as ωj + vj ≥ 0 and the addition is necessary for i to agree.

If ωi > 0 for all countries, then this project would have been approved even without

the issue linkage. In this case, country i looses from the linkage, because it implies that

i obtains ωi + vi < ωi. However, if ωj < 0 for another country, the two projects can only
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be approved by everyone if they are combined. In this case, the issue linkage is beneficial

for everyone.

With creativity in a complex world, one can always find additional projects of this

type. They can work as side transfers from one country to another, in return for agreeing

on the total package. In fact, when side transfers are permitted in models of bargaining

and cooperation, the interpretation is often that they can represent concessions on another

issue, rather than monetary transfers from one country to another.

Thus, suppose si represents a transfer to country i. A budget balance condition,

simplified to
∑

N si = 0, reflects that, in the end of the day, raising one country’s payoff

might come at the expense for another country. It is easy to play around with the transfers

to see that it is always possible to pass the project with valuations vi, i ∈ N , as long

as
∑

i∈N (v0 + εi) ≥ 0. When n → ∞, this is simply requiring v0 ≥ 0. Thus, with side

transfers, the binary project can be implemented if and only if it is socially valuable. If

one country loses from a project, the other countries may offer carrots or favours that

can be used as side transfers to ensure that it agrees on the deal and receives the payoff

vi + si ≥ 0.

For these reasons, side transfers can ensure the first-best decisions even if unanimity

is required. This is in line with the Coase Theorem (Coase, 1960). For international

cooperation to succeed, Nugent (2003, p. 357) argued that "linking issues together in

’package deals’can open the door to agreements by ensuring that there are prizes for

everybody," and Cesar and de Zeeuw (1996, p. 158) claimed that "side payments are

needed to reach the best result". For a survey on the literature on issue linkages, see

Maggi (2016).

8.2 Side Payments Motivate Strategic Delegation
Suppose that vi is the value of the project for the median voter in country i. As discussed

in Section 4, the median voter might delegate authority to a delegate with valuation vdi .

If there are no side payments, and a binary project, there is no value for i to delegate

strategically. Instead, i will find it optimal delegate sincerely, in that vdi = vi is a best

response for i. After all, if vi > 0, i would like to approve, and the delegate will push in

this direction iff vdi > 0. If vi < 0, i would like to veto the project, and i’s delegate will

do so iff vdi < 0.

With side transfers, however, the bargaining outcome (such as the NBS) among the

delegates will ensure that for every delegate,

vdi + si = vd,

where vd :=
∑

N v
n
i /n is the average v

d
i . In this way, all the delegates are getting the
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same surplus of the agreement.

Consequently, si will be higher if vdi is smaller. Thus, to obtain side transfers, i may

want to delegate to a representative with a smaller valuation of the project.

The intuition is similar to the intuition in Section 4.2. There, the median voter

benefitted from electing a delegate that placed a relatively higher weight on the cost

compared to the benefit. With that, country i got away with contributing less to the

global public good. With side transfers, such a delegate will receive more compensations,

or end up paying less compensations to the others.

The cost of reducing vdi , in order to raise si, is that the delegates will fail to make an

agreement if
∑

N v
d
i < 0. This is costly for country i if vi > 0, and this cost will limit

how small the optimal vdi is, in the eyes of the median voter in country i.

In the model of Harstad (2008), the individual values, the vi’s, are known, but there

is an aggregate cost shock θ ∼ U [−σ, σ]. Thus, the probability that the delegates will

find the project worthwhile is Pr
(∑

N

(
vdi − θ

)
≥ 0
)

=
(
vd + σ

)
/2σ, which decreases in

every vdi .

I leave it as an excercise to show that, in this situation, the equilibrium vdi satisfies:

vdi = vi − (1− 1/n) (v0 + σ) < vi.

Thus, vdi is reduced, relative to vi. The strategic reduction in v
d
i is especially large when

the average value, v0, is large, and when n is large. The intuition is as follows. If v0
is large, the project is most likely going to be implemented, in any case, so i finds it

worthwhile to reduce vdi , in order to raise si. When n is large, country i is relatively

small, and it is less likely that i’s delegate will be the one that fails the collective project.

In fact, we have:

If n→∞, then
∑

vdi /n→ −σ, and, therefore, Pr

(∑
N

(
vdi − θ

)
≥ 0

)
→ 0.

In other words, when n is very large, the median voters delegate strategically in order to

improve their bargaining power, and they do not internalize the full cost of this type of

delegation. The consequence is that when all delegates are reluctant, it is unlikely that

the aggregate shock is so favorable that the project will be approved by the delegates.

The result is analogous to eq. (13) for the situation without side payments. By

comparing the two cases, allowing for side transfers increases the expected total surplus,

and it raises the probability that good projects will be approved, iff:

v0 −min vi ≥ (v0 + σ) (1− 1/n) .
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Deriving this inequality is left as an excercise.

Thus, even though a large n reduces the chance for the project to be implemented

with side transfers, the outcome with side transfers is even worse. The reason is, as

explained, that countries delegate strategically and the vdi ’s decline by a lot when this

type of delegation raises the side payments to country i, without reducing the risk by a

lot. If n → ∞, the inequality can never hold, implying that permitting side payments
makes the outcome strictly worse.

If there is a lot of heterogeneity, however, in that v0 − min vi is large, while the

aggregate uncertainty (σ) is small, then allowing for side payments is desirable, given any

moderately small n.

8.3 Policy Harmonization vs. Differentiation
In the earlier sections, i’s payoffwas a

∑
N xj−(ki + xi)

2 /2. If we require all contributions

to be harmonized to x, then i’s value of the binary project can be written as anx −
(ki + x)2 /2−uBAUi , which can be defined as vi. Thus, with policy harmonization, we end

up with the model with the binary project in Section 8.1-8.2. In this setting, vdi would

follow from the appointment of a representative placing a different emphasis on the cost

(kdi ): v
d
i = anx−

(
kdi + x

)2
/2− uBAUi .

If policies are not harmonized, so that the xi’s can differ, then Section 4.2 taught us

that countries will delegate strategically even in the absence of side payments. The reason

is, of course, that varying the xi’s is quite similar to the introduction of side payments.

If i needs to compensate j, i can increase xi while j decreases xj.

In domestic politics, it is quite common that certain policies are relatively uniform

across different districts. In fact, this uniformity assumption has traditionally been as-

sumed in the literature on fiscal federalism, and it is a key building block for Oates’(1972)

decentralization theorem. This theorem states that if preferences are heterogeneous, then

the political decisions should be decentralized and decided on by the districts themselves.

The uniformity assumption is fundamental also in the literature on the size of countries

(Alesina and Spolaore, 2005) and for the analyses of international unions (Alesina et al.,

2005).

Because relaxing the harmonization requirement will motivate countries to delegate

strategically (as in Section 4.2), just as when they bargain with side payments (as in this

section), countries may be better off with the harmonization requirement, just as they

may be better off not permitting side payments.

Besley and Coate (2003) criticized the micro-foundation for the uniformity assump-

tion. But strategic delegation is just one reason for why policies should be harmonized

rather than differentiated. Cremer and Palfrey (2000) showed that harmonization can

be the equilibrium when the median voter in one jurisdiction is pivotal for federal man-
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dates, while Wrede (2006) predicts harmonization as the outcome when districts compete.

Harstad (2007) shows that permitting policy differentiation or side payments can lead to

delays and signalling in bargaining games when there are asymmetric information about

the local preferences.

9. VOTING RULES FOR A GLOBAL DEMOCRACY

The unanimity requirement is natural in international contexts, because countries are

sovereign and there is no world government that can force countries to participate if

they do not approve. At the same time, the unanimity requirement is demanding, and

costly. If side payments are not possible, the unanimity requirement means that every

single country must obtain a positive valuation of a binary project. If side payments or

issue linkages are possible, countries will find it optimal to delegate to status-quo biased

representatives in order to improve their bargaining power. In either case, it is unlikely

that collective decisions will be approved unanimously when n is large, as explained in

Sections 8.1-8.2.

Because of these problems, all countries might be better off if they agreed on more

flexible rules. Behind the veil of ignorance, before learning whether one benefits or

loses from a particular project (i.e., the εi’s), the countries would like institutions that

implemented projects as long as
∑

N

(
vdi − θ

)
≥ 0, and not only when

(
vdi − θ

)
≥ 0 for

every single country.

For these reasons, suppose the countries can agree on a different voting rule. To sim-

plify, let n→∞. The mass of countries is normalized to one. The majority requirement,
m ∈ [0, 1], is the required fraction of all countries that must approve the project. If it is

approved by the fraction m, all countries are bound by it.

9.1 International Voting Rules in the Absence of Delegation
Consider, first, the setting without side payments. As in Section 8.1, suppose that vi =

v0+εi, where εi iid ∼ U [−h/2, h/2]. Because of the symmetric distribution of preferences,

it is socially optimal to implement the project iff v0 ≥ 0, or, equivalently, if half of the

countries benefit from the project. This collective choice rule is implemented by the

simple majority rule, ensuring that a project is implemented iff it are approved by the

majority of countries: m = 1/2. The optimality of the simple majority rule, when there

are no side payments, is in line with May’s Theorem (May, 1952).

When side payments can be used, Section 8.1 concluded that projects that increased

the sum of payoffs could always be approved by unanimity, if just the winners are com-

pensating the losers. Thus, unanimity implements the first best. This is in line with the

reasoning of Wicksell (1896), who argued that only the unanimity rule could guarantee

that the policies were Pareto improvements.
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However, even if side payments can be used, it may be costly for the parties to haggle

and negotiate to the point when everyone is satisfied. Unanimity would lead to large

“decision-making costs”, according to Buchanan and Tullock (1962). If transfers can be

used, but only to a limited extent, or if there are transaction costs, then the optimal

majority requirement is smaller and it depends on the budget or the transaction costs.

Aghion and Bolton (2003) derived the optimal social contract in this situation.

Maggi and Morelli (2006) take into account that it must be in the interest of the

minority losers to comply with the majority’s decision. Thus, a compliance constraint

must be respected, and this constraint will influence the optimal voting rule.

When heterogeneous countries are voting, it is not clear, of course, that they should

be given the same weights or number of votes. Barbera and Jackson (2006) derive the

optimal weights in a situation in which larger countries include multiple heterogeneous

groups and those, in turn, influence the intensity of preferences. They show that the

weight of the vote of a country should increase in the country’s size, but it should not be

proportional to the size. The reason is that a large country is less likely to have intense

preferences when it includes several heterogeneous districts.

None of these papers allow for strategic delegation.

9.2 Voting Rules and Strategic Delegation
Suppose, first, that no side payments can accompany the binary project discussed above.

It is easy to check that no country will find it optimal to delegate strategically in this

situation. For every median voter i, with valuation vi, electing a delegate with valuation

vdi = vi is optimal. The intuition for this claim is as described at the beginning of Section

8.2.

With side payments, however, we know country i prefers delegates with valuations

vdi < vi when m = 1. The question, now, is how the choice of vdi varies with m and what,

then, is the optimal m.

To answer this question, we need to formalize the bargaining game when unanimity is

not required. The following model is motivated better in Harstad (2005; 2010). After the

countries have chosen the delegates, all shocks (the εi’s and θ) are realized and observed

by everyone. One of the delegates is randomly drawn to be the formateur of the coalition.

This formateur selects a minimum-winning coalition with a massm of delegates. Referring

to the NBS, it is assumed that the set of delegates bargain and use side transfers so that

they all get the same surplus from the project. This implies that for any pair of members

(i, j), vdi + si = vdj + sj. The side payments to the countries that are not in the majority

coalition is, at least, si ≥ −T , where T is the largest tax it is possible to impose on a
sovereign country that does not want to vote in favour of the project. The level of T can

be viewed as the minority protection, or as the depth of the international institution that
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will enforce the collective decision.

When m < 1, it is no longer the case that a country will necessarily delegate so that

vdi < vi. The reason is that the formateur will prefer to select as coalition members those

delegates that are associated with the largest vdi ’s. To see this, note that if v
d
i > vdj , then

the smallest side payments to i and j that are acceptable, before they decline the project,

satisfy si < sj. In other words, when vdi > vdj , it is less expensive to bribe i to support

the project, than to bribe j. Equivalently, i is willing to be taxed more than j is, before

disapproving the project.

The prediction that the majority coalition will consist of the winners is in line with

Ferejohn et al. (1987). For this reason, Chari et al. (1997, p. 959) wrote that “voters [will]

attempt to increase the probability that their district is included in the winning coalition

by choosing a representative who values public spending more”. This idea is also related

to the results by Austen-Smith and Banks (1988) and Baron and Diermeier (2001), who

showed that voters elect representatives taking into account how their delegates will

influence the formation of coalitions.

This incentive to elect a delegate that will become a member of the majority coali-

tion should be combined with the incentive to delegate strategically in order to obtain

bargaining power. With the two incentives are combined, country i is facing a trade-off.

A larger vdj increases the chance of being included in the majority coalition. A smaller v
d
j

raises one’s bargaining power, if the country ends up being a member. The equilibrium

choice of vdi depends on T , m, and h.

If T is large, it is costly to be excluded from the majority coalition. To reduce this risk,

i finds it optimal to delegate to a representative with a larger value, vdj . Ifm is large, most

countries become coalition members, in any case. Then, it is relatively more important

to raise one’s bargaining power, and this is achieved by delegating to a representative

with a smaller valuation, vdj .

The optimal majority requirement balances these concerns. To succeed with this, m

must be larger if T is larger, for example. If the minority is well protected in that T

is small, then m should be reduced because, otherwise, countries will find it optimal to

delegate to reluctant, status-quo biased representatives.

It turns out that if h is large, i’s optimal vdj declines, for any given m. The intuition is

that if the heterogeneity h is large, it is mainly the country-specific preference differences

that determine if i will be in the majority coalition. The choice of vdj will not influence

the probability very much. In this situation, i prefers to delegate to a representative with

a smaller valuation, vdj , so as to improve one’s bargaining power. To limit the temptation

to reduce vdj , and ensure that the socially optimal projects will be approved, the optimal

m is smaller if h is large. (For details on this analysis, see Harstad, 2010.)
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9.3 Domestic Investments in Global Cooperation
The capacity to produce public goods is endogenous. With deeper international coop-

eration, it will be important that countries prepare and invest in the collective projects

and the capacity to produce global public goods. For climate change, for example, it is

essential with the right type and quantity of investments in green technologies, so that

abatement levels can increase at limited costs.

Section 5 argued that the cost parameter ki is likely to be endogenous, as it can be

reduced by investments in research and development. Section 5 considered the case when

firms and industries invested in the reduction of ki. The equilibrium investment level will

also depend on governmental policies, of course. When the government can decide on

policies that influences ki, the question arises whether the government will benefit from

these polices, and thus ensure that the investment level is socially optimal.

When a coalition members negotiate after the investments are sunk, then Section 2.3

predicted that equilibrium contributions would be higher if ki is lower:

xi (m) = ma− ki.

Suppose ki = k0i −ri, where ri is the investment that reduces the contribution cost relative
to some initial level, characterized by k0i . Let the investment cost be fr

2
i /2, as in Section

5.2. Then, the social value of a marginally larger ri is na, because the contribution level

will increase by one unit, the benefit will be a for every country, and there are n countries

in the world. This implies that the socially optimal investment level is rFBi = na/f . For

the coalition, the margial value of a larger ri is ma. For country i, the value is simply

a, so i’s government prefers to set policies inducing rBAUi = a/f , which is much smaller

than the socially optimal level, rFBi .

If, in contrast, the countries had already negotiated contribution xi, before i invested

in the reduction of ki, then the other countries would not be influenced by i’s level of

investment. Therefore, i would make the socially optimal decision when deciding on how

much to invest in order to reduce ki.

The under-investment problem that arises when the smaller ki leads to a larger equi-

librium xi is related to the so-called hold-up problem in economics. When the hold-up

problem is expected, investments fall. To avoid the hold-up problem, and motivate larger

investments, it would help with a long-term agreement that pinned down xi before i

invests.

The hold-up problem has been extensively discussed in the international trade litera-

ture. For example, McLaren (1997) focused on how a small country may be subject to the

hold-up problem when liberalizing trade with a large country. McLaren (2002) predicted

that the hold-up problem can prevent global free trade from being agreed upon. More
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recently, Celik et al. (2020) argued that the hold-up problem can arise at the ratification

stage: Before a trade agreement is ratified, countries may invest to be able to export

more to the new trading partner. After the investments are sunk, it might be tempting

for the trading partner to renege on the agreement, and to require larger concessions

by the country that has invested. Anticipating this, countries will be discouraged from

investing. To avoid the hold-up problem, and motivate larger investments, it would help

with a commitment to not renege on the treaty. Granting fast-track authority can allow

for such a commitment. With the fast-track procedure, the negotiated agreement is either

accepted or rejected. Consequently, the U.S. Congress cannot adjust the requirements

depending on how much the new trading partner has invested, for example.

Because both the investment and the delegation decision influence kdi , or the delegate’s

project value vdi , the model with investments is analogous to the model with strategic

delegation: If side payments are used, or the policy can be differentiated, then both

decisions will be made with an eye to how one’s bargaining power will be influenced. If

the unanimity requirement is relaxed and replaced with a majority requirement, then

countries will take actions that raise one’s chance of being included in the majority

coalition, especially if the minority is poorly protected because T is large or m is small.

This action will require the country to invest in the public project, or the capacity to

provide the necessary public good. The incentive to invest will depend on the majority

requirement, m, just like the incentive to delegate strategically was depending on m.

Harstad (2005) studies how m influences the incentive to invest in collective projects,

and thus how m should be adjusted so that the incentives are just right: If m is too high,

the hold-up problem arises. If m is too low, it is so important to become a member of

the majority coalition that countries might end up investing more than what is socially

optimal.

My companion chapter (Harstad, 2024) discusses the hold-up problem in depth and

how it can be addressed by long-term contracts, endogenous durations of the contract,

or renegotiation design.

10. GLOBALIZATION AND DEMOCRATIZATION

Democratic forces and international cooperation tend to strengthen one another. Because

of this complementarity, it is possible to get stuck in an equilibrium outcome with fewer

democracies and less cooperation than what may be possible in other equilibria. Future

research will be necessary to shed light on how it can be possible to move from the current

situation to an equilibrium outcome that is more attractive in both respects.

It is not necessarily true, however, that democratic countries will provide more global

public goods in the business-as-usual scenario. On the contrary: There are several reasons
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for why democratic forces can limit the possibility to conserve forests or reduce green-

house gas emissions, for example. Above, we showed that when interest groups have

power, or policymakers rotate being in offi ce, the contribution levels can fall. As written

by Clulow (2019, p. 244): "On the one hand, by increasing the value placed on quality of

life, creating more opportunity for environmental actors to influence policymaking and

holding elected politicians accountable, an increase in democratic institution and process

should promote emissions reduction. On the other hand, the desire to safeguard individ-

ual freedom presumably brings with it an aversion to intervene in lifestyle and market

decisions, thereby raising the risk of climate inaction." Relatedly, von Stein (2022, p.

339) shows that "the relationship between civil liberties protections and environmen-

talism depends on which actors within society hold power", and, "political constraints

make environmental policy change —be it environmentally friendly or damaging —more

diffi cult".

There are reasons to believe, however, that democratic countries are more likely to

participate in international cooperation. On the one hand, democratic countries can face

status-quo biases (Section 3), opposition from lobby groups (Section 5), time inconsis-

tency problems (Section 6), and be vulnerable to electoral cycles (Section 7.1). On the

other hand, Section 3 showed that checks-and-balances can make promises credible, and

thus international negotiations can be worthwhile to pursue. Relatedly, Section 4 showed

that strategic delegation or elections can make compliance credible. Democratic leaders

are also more likely to sign international treaties because they may need to commit in

the presence of lobby groups (Section 5), the possibility that they loser power (Section

6), and to influence the outcome of the next election (Section 7).

The empirical evidence seems to support this latter list of forces. For trade agreements,

Mansfield and Milner (2012) explain why democracies are more likely to sign agreements

than are nondemocratic regimes, but they also find that with a larger number of interest

groups that have the power to block new policies, the likelihood of a new trade agreement

to be approved is reduced. In Mansfield et al. (2002), the probability of a trade agreement

being signed by two countries increases as either country becomes more democratic.

Empirically, Table 1 in Battaglini and Harstad (2020), which draws on the data available

in the previous literature, shows that democratic regimes are more prone to signing

international agreements, even when other relevant characteristics are controlled for.

The converse is also empirically supported: International cooperation seems to con-

tribute to the consolidation of democracies. The reasons include that cooperation are

both increasing the cost of international conflict, and they are reducing the benefit of

seizing power domestically. Pevehouse (2002) documented that membership in regional

international organizations is correlated with the transitions to democracy over the pe-
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riod 1950-1992. Keohane et al. (2009) has explained how multilateral institutions can

contribute to better functioning democracies by, for example, restricting the influence of

special interests and raising the quality of democratic deliberation. Fang (2008) finds

that international institutions can provide information and thus help voters to hold their

leaders accountable and select the right type of policymakers.

Furthermore, the cost of international conflicts, including war with other countries, is

larger if the gains from continued cooperation will be threatened by the conflict. When

wars are less attractive, the need for authoritarian regimes are reduced.

The benefit of coups and the seizure of domestic power is reduced also if international

agreements limit how much discretion domestic rulers will have. For example, interna-

tional agreements that require contributions to public goods, such as the conservation

of natural resources, limit the possibility to extract revenues by exploiting the country’s

natural resources. From the literature on resource curses, we know that if it is possible to

extract valuable resources in the short term, then the incentives to fight and seize power

will be strengthened (van der Ploeg, 2011). Conversely, if an economy is not, mainly,

built on the exploitation of natural resources, it is more important to incentivize firms

to invest in infrastructure and individuals to invest in human capital. Due to hold-up

problems, these investments will not materialize if rulers can, ex post, expropriate the

value of the investments. To incentivize these investments, it can thus be necessary to

make a commitment to not expropriate the values ex post. Democratization can facilitate

such a commitment, and thus be necessary when it is important to incentivize private

investments (Acemoglu and Robinson, 2000; Acemoglu et al., 2005), as when the usage

of natural resources is regulated by treaties.

When democratization facilitate international cooperation, and cooperation can strengthen

democratic forces, then there can be multiple equilibrium outcomes for the society. One

possible outcome is that most countries are democratic and engaged in deep cooperation.

Another possibility is that many countries are nondemocratic and the level of interna-

tional cooperation is weaker.

As of 2024, we cannot claim that we have ended up in the best equilibrium outcome.

There ought to exist a better outcome with both more widespread democratic institutions

and international cooperation on global public goods, where the two parts are reinforcing

and supporting one another.

Moving from one equilibrium to another is not an easy task. By the definition of an

equilibrium, every institutional choice might be a best response to the others. Ideally, for

a change to occur, several decisions, institutions, and expectations need to change all at

the same time. Alternatively, some choices must be made that are costly, and not best

responses to the others, under the hope that other decisions will be updated over time so
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that one arrives at a new equilibrium outcome.

Citizens in individual non-democratic countries cannot be expected to bear this bur-

den, however. It is reasonable that they will take the level of international cooperation

as given, and not something that they can influence by protesting against the current

regime.

Instead, a more realistic path towards a better equilibrium outcome is that existing

democratic countries work towards deepening global cooperation, strengthening inter-

national institutions, and enlarging the coalitions. If democratic countries are pushing

further in this direction, it might be possible to induce stakeholders and groups in non-

democratic countries to work towards democratization. When successful, these changes

can contribute to a development towards global cooperation. Eventually, the changes

can consolidate a new equilibrium outcome that is more attractive when it comes to

democratization as well as global cooperation.

Future research should explore how it may be possible to strengthen global cooperation

in an imperfect world — perhaps by trading off the need for effi cient outcomes today

with the importance of motivating institutional change, especially democratization. On

the theoretical side, such an exploration will require scholars to combine insights from

economics, political science, and dynamic and evolutionary game theory. On the empirical

side, more research will be necessary to uncover the important institutional details that

are especially crucial for a successful transition to a new global democratic equilibrium.
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