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Governments use their countries’ economic strength from financial and trade rela-
tionships to achieve geopolitical and economic goals. We provide a model of the sources
of geoeconomic power and how it is wielded. The source of this power is the ability of a
hegemonic country to coordinate threats across disparate economic relationships as a
means of enforcement on foreign entities. The hegemon wields this power to demand
costly actions out of the targeted entities, including mark-ups, import restrictions, tar-
iffs, and political concessions. The hegemon uses its power to change targeted entities’
activities to manipulate the global equilibrium in its favor and increase its power. A sec-
tor is strategic either in helping the hegemon form threats or in manipulating the world
equilibrium via input-output amplification. The hegemon acts a global enforcer, thus
adding value to the world economy, but destroys value by distorting the equilibrium in
its favor.

KEYWORDS: Geopolitics, economic coercion, economic statecraft.

1. INTRODUCTION

HEGEMONIC COUNTRIES use their financial and economic strength to extract economic
and political surplus from other countries around the world. This practice, referred to
as geoeconomics, is not as blunt as the direct threat to go to war, as it operates through
commercial channels like the threat to interrupt the supply or purchase of goods, the
sharing of technology, or financial relationships and services. Despite its importance and
practical relevance, the deeper foundations of geoeconomic power have remained elusive.

We provide a formal model of the sources of geoeconomic power and how it is wielded.
We identify the source of the power to be the ability of countries like the United States
(or China), which we refer to as hegemons, to coordinate threats across disparate eco-
nomic relationships as a means of enforcement for their demands on foreign entities
over which they have no direct legal control. Such coordinated “joint threats”—for ex-
ample, suspending access to the dollar-based financial system and blocking technological
inputs such as semiconductors—are particularly effective because they threaten punish-
ment across many relationships for deviations on any one of them. Indeed, geoeconomic
power operates in areas in which complete contracts are not feasible either because of
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limited enforceability or because, for political and legal reasons, formal contracts are un-
palatable (e.g., government to government relationships). The hegemon’s ability to act as
a global enforcer using joint threats can add value by reducing commitment issues and
expanding the set of feasible economic activity.

The hegemon wields its power to demand costly actions from the targeted entities. This
notion of power is broader than market power and also includes the ability to demand
changes in economic activities and political concessions. We show how the hegemon uses
its demands not only to extract direct monetary benefits but also to shape the global equi-
librium in its favor by asking targeted entities to alter their activities vis a vis other entities.
For example, the hegemon may demand that foreign banks stop lending to a geopolitical
rival, such as when the U.S. demanded that European commercial banks stop financing
trade between Iran and third-party countries. A hegemon may also ask a foreign firm
to stop using sensitive technology sourced from a rival, such as when the U.S. pressured
European firms to stop purchasing telecommunication technology and infrastructure sup-
plied by Huawei.

Formally, we model a collection of countries and productive sectors with an input-
output network structure. Sectors are collections of firms operating in a specific country
and industry (e.g., Russian oil extraction and American oil extraction are two distinct sec-
tors). The model features limited enforceability of contracts, as well as externalities both
in production functions and in the objective functions of country-level representative con-
sumers. Production externalities, whereby an individual sector’s productivity can depend
on what other sectors are producing both within and across countries, can capture external
economies of scale and strategic complementarities. The externalities entering directly in
the representative consumer’s objective help us capture political affinity between coun-
tries” governments as well as externalities that are traditionally outside of the domain of
economics, such as national security. We model threats as trigger strategies that firms and
governments employ to punish other entities for deviating from contracts through exclu-
sion from an economic relationship in the future. Joint threats are trigger strategies in
which the punishment of exclusion from multiple economic relationships is triggered by
an entity’s deviation on any one of them. In our model, a hegemon is a country that is
able to coordinate many such threats both via its national entities and via their economic
network abroad.

We allow targeted entities to be firms or governments. In practice, both are relevant:
hegemons pressure foreign governments to obtain political concessions or pressure for-
eign firms for specific actions often against the wishes of those firms’ governments. A
key feature of our model is that the targeted foreign entities voluntarily comply with the
hegemon’s demands. They do so if the value of commitment derived from the hegemon’s
joint threats outweighs the costs of acceding to the hegemon’s demands. In practice, these
threats are crucial in the conduct of secondary sanctions to induce foreign entities to stop
activities that are legal in their own jurisdictions. For example, foreign banks comply with
U.S. secondary sanctions given the value generated by their business with the U.S. For-
mally, voluntary compliance is described by the participation constraint of the targeted
entity that tracks the limits to the hegemon’s power, that is, the maximal private cost to
the entity of the actions the hegemon can demand. We refer to this as the hegemon’s
Micro-Power.

We show that the hegemon always maximizes global enforcement by coordinating pun-
ishment along as many relationships as feasible. In doing so, the hegemon maximizes its
Micro-Power. From a micro perspective, a sector is strategic to the extent that the hege-
mon can use it to build its Micro-Power by forming threats on other entities. In this sense,
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strategic sectors are those that supply inputs that are widely used, with high value added
for targets, and with poor available substitutes. Some goods may have these properties
due to physical constraints: rare earths, oil, and gas. Others have them in equilibrium due
to increasing returns to scale and natural monopolies. For example, the dollar-based fi-
nancial infrastructure of payment and clearing systems (like SWIFT) is a strategic asset
that the U.S. often uses in geoeconomic threats.

We allow for a rich set of costly actions that the hegemon can demand. Formally, they
include both monetary transfers and a complete set of revenue-neutral taxes (wedges) on
targeted entities’ input purchases. These instruments can be specialized to take the form
of mark-ups, bilateral import-export quantity restrictions, tariffs, and political conces-
sions. Many of these instruments are used in practice in economic coercion and sanctions
policy. Given its limited power, the hegemon optimally trades off the use of each of the
instruments to maximize its country’s welfare. All else equal, it favors monetary extrac-
tion from sectors that have little influence on the global equilibrium. It favors wedges to
alter a target’s economic activities whenever those activities impact other sectors that the
hegemon cares about. We show that this input-output propagation of the production ex-
ternalities is summarized by a generalized Leontief inverse matrix and that the hegemon
manipulates the transmission in its favor. We define Macro-Power to be the social value to
the hegemon of the costly actions it demands of the targeted entities. From a macro per-
spective, a sector is strategic if demanding costly actions from it is particularly effective at
shaping the world equilibrium in the hegemon’s favor. In this sense, strategic sectors tend
to be those that have a high influence on world output due to endogenous amplification
(in the generalized Leontief inverse). Sectors like finance, research and development, and
information technology are good candidates for being strategic in this sense.

Crucially, Micro- and Macro-Power interact since the hegemon can use demands on
one part of the network to shape the equilibrium in ways that increase its power over other
parts. The hegemon values having Micro-Power over sectors that generate its Macro-
Power because it can exploit the difference between the private costs to targeted entities
and the social benefit to itself. In accepting the hegemon’s demands, the targeted enti-
ties consider only their private costs, but the hegemon enjoys the social benefits of the
outcomes of these actions. As a result, we show that allocations with a hegemon are con-
strained inefficient from a global perspective. The hegemon acts as a global enforcer,
echoing the public good provision highlighted in “hegemonic stability theory” in political
science, and some of its policies correct negative externalities. The global planner also
provides the same enforcement (maximal joint threats) and, in some dimensions, cor-
rects externalities similarly to the hegemon. However, the hegemon destroys value at the
global level compared to the global planner by demanding transfers and manipulating the
equilibrium in its favor.

Finally, we specialize the model to two simple applications that illustrate recent ex-
amples of geoeconomics in practice. In the first example, we focus on the U.S. demand
to European governments and firms that they stop using information technology (IT)
infrastructure produced by China’s Huawei. Since this technology has strategic comple-
mentarities in its adoption, the example illustrates the Macro-Power notion of a strategic
sector. Indeed, we show that the pressure that the U.S. applied to European sectors that it
could influence was higher because, by causing these sectors not to adopt the technology,
the U.S. can also induce lower adoption by sectors and countries that it could not directly
pressure.

Our second example focuses on the Chinese Belt and Road Initiative (BRI), an official
lending program that aims to join borrowing and trade decisions. The example illustrates
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the value of joint threats in an economic relationship, government to government lending,
in which enforcement is typically limited. In this example, profitable trade relationships
act as an endogenous cost of default. Our model explains how China’s BRI can enhance
borrowing capacity in developing countries while allowing China to demand political con-
cessions from these governments in return.

Literature Review. In two landmark contributions, Hirschman (1945, 1958) relates the
structure of international trade to international power dynamics and sets up forward and
backward linkages in input-output structures as a foundation for structural economic de-
velopment. Much of our model is inspired by this work and aims to provide a formal
framework for the power structures. We connect to three broad strands of literature.

First, the paper connects to the literature in political science on economic statecraft.
The notion of economic statecraft is explored in depth by Baldwin (1985) and Blackwill
and Harris (2016). Our modeling of power and the distinction between Micro- and Macro-
Power are related to the levels or faces of power as in Bachrach and Baratz (1962), Cohen
(1977), and Strange (1988). The literature on hegemonic stability theory debated whether
hegemons, by providing public goods globally, can generate better world outcomes than
multipolar configurations (Kindleberger (1973), Krasner (1976), Gilpin (1981), Keohane
(1984)). Keohane and Nye (1977) analyze the relationship between power and economic
interdependence. Waltz (1979) analyzes how economic interdependence relates to an-
archic and hierarchical power systems of the international order. Farrell and Newman
(2019) and Drezner, Farrell, and Newman (2021) investigate how interdependence can
be “weaponized.” We relate to the rationalist approach of Fearon (1995) in focusing on
hegemonic power in a rational expectations full information model in which the targets
voluntarily engage with an hegemon.

Second, the paper relates to the literature on networks, industrial policy, and trade.
The literature on networks includes Gabaix (2011), Acemoglu, Carvalho, Ozdaglar, and
Tahbaz-Salehi (2012), Blanchard, Bown, and Johnson (2016), Bigio and La’O (2020),
Baqaee and Farhi (2019, 2022), Liu (2019), Elliott, Golub, and Leduc (2022), BBBK+
(2022), and Hausmann, Schetter, and Yildirim (2024). In trade, we relate to the study of
global value chains (Grossman, Helpman, and Redding (2021), Antras and Chor (2022)),
optimal tariffs and trade agreements (Bagwell and Staiger (1999), Grossman and Help-
man (1994)), issue linkage (Limao (2005), Maggi (2016)), and sanctions (Eaton and En-
gers (1992)). Antras and Miquel (2023) explore how foreign influence affects tariff and
capital taxation policy, and Kleinman, Liu, and Redding (2020) explore whether coun-
tries become more politically aligned as they trade more with each other. We also relate
to the literature on whether closer trade relationships promote peace (Martin, Mayer,
and Thoenig (2008, 2012), Thoenig (2023)).

Third, the paper uses tools developed in economic theory and macroeconomics. We
employ grim trigger strategies to build a subgame perfect equilibrium building on Abreu,
Pearce, and Stacchetti (1986, 1990). Our notion of joint triggers relates to the literature on
multi-market contact (Bernhei and Whinston (1990)) and multitasking (Holmstrom and
Milgrom (1991)) in which the presence of multiple activities or tasks can help to provide
higher powered incentives. We introduce externalities a la Greenwald and Stiglitz (1986),
and our study of the hegemon’s optimal usage of wedges and transfers is related to the
analysis of inefficiency in the presence of externalities (Geanakoplos and Polemarchakis
(1985)) and the macro-prudential tools that can be used to improve welfare (Farhi and
Werning (2016)).
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2. MODEL SETUP

Time is discrete and infinite, t =0, 1, ... Each period is a stage game, described below.
All agents have subjective discount factor S.

2.1. Stage Game

There are N countries in the world. Each country # is populated by a representative
consumer and a set of productive sectors Z,,, and is endowed with a set of local factors F,,.
We define Z to be the union of all productive sectors across all countries, Z = J"_, Z,,
and define F analogously. Each sector, populated by a continuum of identical firms, pro-
duces a differentiated good indexed by i € Z out of local factors and intermediate inputs.
The good produced by sector i is sold on world markets at price p;, with good 1 as the
numeraire. Factor f has price p}. Factors are internationally immobile. Denote the vector
of intermediate goods prices (excluding the numeraire) as p, the vector of factor prices
as p‘, and the vector of all prices (excluding the numeraire) as P = (p, p*). Supplemen-
tal Appendix (Clayton, Maggiori, and Schreger (2026)) Table B.1 references the paper’s
frequently used notation.

Representative Consumer. The representative consumer in country »n has preferences
U.(C,) + u,(z), where C, ={C,;};cz and where z is a vector of aggregate variables used
to capture externalities a la Greenwald and Stiglitz (1986). Consumers take z as given.
We assume U, is increasing, concave, and continuously differentiable. The term u,(z) can
capture non-economic objectives, such as national security or diplomatic concessions, or
direct utility weight on activities in foreign countries. Representative consumer 7 owns
domestic firms and the endowments of local factors, yielding a budget constraint

Zpicni = ZH,' + Z pfrgf,

€T i€y feFn

where II; are the profits of sector i and pfj 7 is factor income. We define the consumer’s
Marshallian demand function as C,(p, w,), where w, = Ziezn I+ > feFn pfj 7, indirect
utility function from consumption in the stage game as W, (p, w,) = U,(C,(p, w,)), and
total indirect utility in the stage game as W, (p, w,) + u,(z).

Firms. A firm in sector i located in country n produces output y; using a subset J; C Z of
intermediate inputs and the country z local factors. Firm i’s production is y; = fi(x;, ¢;, z),
where x; = {x;};c 7 is the vector of intermediate inputs used, x;; is use of intermediate in-
put j, £; ={lis}/c 7, is the vector of factors used, and £, is use of local factor f. Firms take
the aggregate vector z as given. For simplicity, we assume that for production functions
that can use both factors and intermediate inputs, we have f;(0, ¢;, z) = 0, so that a firm
that has no ability to source intermediate inputs cannot produce.! We assume that f; is in-
creasing, strictly concave, and satisfies the Inada conditions in (x;, £;), and is continuously
differentiable in all its arguments. We use the language of firms and sectors, but this is
not meant to restrict the focus to private actors exclusively. Many of these entities might
be part of, owned, or operated by the government (e.g., a state-owned enterprise).

The stage game has three subperiods: Beginning, Middle, and End. Since each sector
has a continuum of identical firms and we restrict to symmetric equilibria, we consider a

'We allow for the presence of sectors that simply repackage the factors and use no intermediate inputs. As
we describe below, since factors cannot be stolen, these sectors are treated separately from the main analysis
and only used in some examples to sharpen the characterization.
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representative firm per sector. We refer to firm i when clarity necessitates distinguishing
an individual firm from the rest of the firms in the same sector, and sector i when describ-
ing representative firm outcomes (see Supplemental Appendix B.1). The game described
below unfolds between an individual firm in sector i and the continuum of firms (suppli-
ers) in sector j.

In the Beginning, firm i places an order x; to suppliers in sector j € J; and an order
¢; for local factors. The order x; is placed in equal proportion to each firm in sector j.
Factor orders are always accepted and factors cannot be stolen.

In the Middle, each firm in sector j decides to Accept, a; = 1, or Reject, a; = 0, the
order of firm i. We assume all firms within a given sector j play the same pure strategy.
If the order x;; is Rejected by suppliers in sector j, firm i receives none of that input and
owes no payment to suppliers in sector j. If the order is Accepted by suppliers in sector j,
the suppliers immediately deliver the entire order x; to firm i.

In the End, if the order was Accepted, firm i owes the payment p;x; to suppliers in
sector j. Firm i can choose to Pay suppliers, or Steal from them. If firm i chooses to Steal,
suppliers in sector j are only able to recover an exogenous fraction 1 — 6; € [0, 1] of the
sale order value p;x;. We denote S; C J; the subset of sectors from which firm i steals. For
example, S; = {1, 2} denotes the action of stealing inputs provided by suppliers in sectors
1 and 2 and not any others, and S; = ¥ denotes no stealing.

For an order (x;, ¢;) in the Beginning, a vector a; € {0, 1}’ of acceptance choices in the
Middle (J; = |7;|), and a stealing action S; C J; in the End, firm i’s stage game payoff is

pifi(xi- @i, i, 2) = Y piagxy— »_ piliy+ Y 0;p;azx;.

JjeT; feFn jes

Correspondingly, suppliers in sector j lose 6; p;a;x; if firm i steals from them. The stage
game captures many economic relationships that are based on repeated transactions and
limited enforceability: a lender-borrower relationship in finance or a supplier-customer
relationship in goods or services. The enforceability parameters 6; are flexible, and for
example might be lower for international than domestic relationships.

2.2. Repeated Game

We assume suppliers play trigger strategies that involve switching to Rejecting any fu-
ture order by an individual firm following some Stealing actions by that firm. We track
permanent exclusion by B;; € {0, 1}. If B; = 0, then suppliers in sector j will Reject any
order placed by firm i. If B; = 1, then suppliers in sector j will Accept an incentive com-
patible order (defined below) and Reject an order that is not incentive compatible. For
expositional convenience, we say that suppliers in j “Trust” firm i if B; = 1 and “Distrust”
firm i if B; = 0. We define B; = {j|B; = 1} to be the set of supplying sectors that Trust
firm i. Exclusion off-path is tracked at the level of the specific firm within a sector that
deviates, taking as given that on path the other firms in the same sector did not deviate
and thus retained access. This means that equilibrium prices and quantities do not change
based on the deviation of an individual atomistic firm.

The proof of Lemma 1 and Supplemental Appendix B.1 formally characterize trig-
ger strategies and we focus here on an intuitive presentation. We study subgame perfect
equilibria that are Markov in B;, and restrict attention to pure strategies that are sym-
metric within a sector. In principle, one could allow for non-stationary (front-loaded)
punishments in an attempt to worsen the off-path equilibrium and sustain a better equi-
librium than Markov and potentially implement the Ramsey plan (Ray (2002), Acemoglu,



A FRAMEWORK FOR GEOECONOMICS 111

: @ : ’¢
. ' .
: '0' : "l
[ ] * 1 ¢
' L Si={Uh Ry ! o
' RO GRS ' .
' . Y — s ((k : 'o‘
L e CCIRO)) o
K o e A S ={{/,/1
@ i <B|({J. kD) — ({3 @ )
050 + Oiepezin <B vi({j, k}) + <Bvi({/,"})
(a) Individual Triggers (b) Joint Triggers

FIGURE 1.—Triggers, action sets, and incentive compatibility constraints. Notes: Panels focus on a firm in sector
i with suppliers in sectors j and k. Action sets and related incentive constraints are from the perspective of
firm i under different configurations. Panel (a) illustrates the case in which suppliers in sectors j and & have
individual triggers only. Panel (b) illustrates the case in which suppliers in sectors j and k have a joint trigger.

Golosov, and Tsyvinski (2008)). Our purpose is not to explore the best sustainable equi-
librium, but to focus on a simple Markov one that provides much economics while mini-
mizing the theoretical complexity.

A strategy of firm i in the Beginning is o; (B;), mapping B; into an order (x;, ¢;). A
strategy of suppliers in sector j in the Middle with regard to firm i is o;;(x;, ¢;, B;), map-
ping an order size and B3; into an acceptance decision a;. A strategy of firm i in the End is
o (a;, x;, £;, B;), mapping acceptance decisions, order size, and B, into stealing action S;.
We build a value function starting from an exogenous continuation value v;(B;) assumed
to be non-decreasing and with v;(#) = 0. We focus the exposition on the on-path strate-
gies and values, B; = J;, with Supplemental Appendix B.1 detailing the rest of the off-path
strategies and equilibrium value function following the iterative process of Abreu, Pearce,
and Stacchetti (1990).

Trigger Strategies and Incentive Compatibility. We study triggers that take two forms:
individual and joint. In the case of an individual trigger, if firm i Steals from suppliers
in sector j, then suppliers in sector j Distrust individual firm i in all future periods. In
the case of a joint trigger between suppliers in sectors j and k with respect to firm i, if
firm i Steals from suppliers in either sector j or k, then suppliers in both sectors j and k
Distrust individual firm i in all future periods. We assume that joint triggers are symmetric
and note that they can be chained. For example, firm i stealing from suppliers % triggers
suppliers j if 4 has a joint trigger with k£ and k has a joint trigger with j.

Figure 1 illustrates a simple case of two sectors j and k& supplying to firm i. In building
the incentive compatibility constraint for firm i, we know by backward induction that
suppliers never Accept an order that will be stolen since their payoff is strictly negative
from doing so. Hence, we focus on a constraint for orders that are Accepted and not
stolen. In Panel (a), the suppliers in sector j only have individual triggers, resulting in an
IC constraint 6; p;x; < B[v;({j, k}) — vi({k})]. Firm i compares the one-off Stealing gain
0, p;x; with the continuation value loss of not being able to use input j again. Suppliers
in sector k have an identical setup and constraint. Finally, the firm could Steal from both
suppliers, generating the constraint 6;; p;x; + 0y pixu < Bv;({J, k}). Panel (b) illustrates
joint triggers between sectors j and k. Intuitively, firm i would never Steal from only
one of sectors j or k, since both would retaliate anyway. S; is the set of the smallest
undominated stealing actions. In Panel (a), this included stealing from j and & separately,
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but in Panel (b), only stealing from both at the same time is undominated. The set 2(S;)
then considers all possible combinations of these undominated actions. In Panel (a), this
includes Stealing from j and k separately and Stealing from both at the same time. In
Panel (b), this only includes Stealing from both. Therefore, under joint triggers in Panel
(b), there is only one IC left, the joint stealing constraint: 6;; p;x;; + 0 prxu < Bv;({J, k}).

Lemma 1 provides a full characterization of the logic above in the general case. Let
P(J;) denote the power set of 7, that is, all subsets of .7;, and let 2(S) ={{Uy., X |4 #
X C &} be all possible unions of elements of S. Given the firm’s incentive problems,
suppliers’ strategy in the Middle is to Accept an order if and only if equation (1) is satisfied
for all S € 3(S)).

LEMMA 1: There is a partition S; of J; such that the order (x;, £;) is incentive compatible
with respect to all stealing actions, P(J,), if and only if it is incentive compatible with respect
to 3(S,). The incentive compatibility constraint for S; € 2(S;) is

Z 0;pix; < B[Vi(uZ') — Vi(\Z\Si)]' )]

jeSi

Since conditional on the IC holding the continuation value does not depend on order
size, firm i’s strategy in the Beginning is an order size (x;, £;) to maximize its stage game
payoff I1;(x;, ¢;, J;) = pifi(xi, £, z) — Zjej'_ DiXi— Zfeﬂ p?@,-f, subject to incentive com-
patibility (equation (1)). Since II; is a concave function and equation (1) describes a con-
vex set, this optimization problem is convex, the solution of which is the optimal order
size.

2.3. Market Clearing, Externalities, and Equilibrium

Denote D; ={i € Z|j € J;} the set of sectors that source from sector j. Market clearing
for good jis Y- C,; + 2_iep, Xij = y; and for local factor fis 3, ; £y = £;. We assume
that the vector of aggregates is z = {z;} where zj; = xj;, where the * notation denotes an
equilibrium value. That is, z-externalities are based on the quantities of inputs in bilateral
sectors i and j relationships. This general formulation can be specialized to cover strategic
complementarities, either at the sector level (e.g., external economies of scale) or across
sectors (e.g., thick market externalities).

An equilibrium of the model is prices for goods and factors P and allocations
{xi, Cu, yi, £;, z;j} such that: (i) firms maximize profits, given prices; (ii) households maxi-
mize utility, given prices; (iii) markets clear.

3. HEGEMONIC POWER

Our main analysis focuses on when and how a hegemon can build power and wield it to
demand costly actions. We consider a single country that is a hegemon and Supplemental
Appendix B.2 provides an extension to competition between multiple hegemons. We de-
fine the hegemon to be country m and for it to be uniquely able to: (i) coordinate firms
in its network to create joint threats; (ii) propose take-it-or-leave-it offers to its own firms
and all downstream sectors of its firms, where contract terms specify joint threats, trans-
fers, and restrictions on inputs purchased. Unlike individual firms and consumers, the
hegemon internalizes how the terms of its contract affect the aggregates z and prices P.
Since we focus on Markov equilibria, the hegemon offers a contract only for the current
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stage game and takes the future decisions of itself and of firms as given (i.e., the hegemon
cannot commit to future contracts).

A joint threat is a coordination of trigger strategies among multiple supplying sectors
of the same firm. Formally, a joint threat S is a partition of J; such that S! is coarser
than S;. As an example, returning to Figure 1, a joint threat on a firm in sector i is the
suppliers in j and k adopting a joint trigger (essentially moving from the configuration in
Panel (a) to that in Panel (b)). Joint threats generically generate value for the firm being
threatened because they relax incentive constraints. They embed in our model the view of
the hegemon as a global enforcer or policeman of economic activity (Waltz (1979), Gilpin
(1981)).

We assume that hegemon m can propose a take-it-or-leave-it contract to each of its
domestic sectors and their foreign downstream sectors. Formally, this set is C,, = Z,,, U
D,., where D,, = Uiel’m D,\Z,, is the set of foreign downstream sectors.” The hegemon’s
contract to firm i € C,, specifies: (i) a feasible joint threat S!; (ii) non-negative transfers
T; ={T};}jc,, from firm i to the hegemon’s representative consumer, where 7, = Z,, N J;
is the set of inputs that sector i sources from the hegemon; (iii) revenue-neutral taxes 7; =
H{rij}jeq, {Tff} frer,} on purchases of inputs and factors, with equilibrium revenues X}, and
7Ly raised from sector i rebated lump sum to firms in sector i that accept the contract.
We denote I'; ={S/, 7;, 7;} the contract offered to firm i and I' = {I';},cc,, the set of all
contracts.

We restrict the joint threats that the hegemon can make to involve sectors that are
at most one step removed from the hegemon. Formally, we assume it is feasible for the
hegemon to use S € S, in forming a joint threat S! if 3j € § with j € C,,. We impose this
restriction to prevent unrealistic situations in which the hegemon threatens a firm that it
has no (immediate) relationship with.?

Taxes adjust the effective price firm i faces to p; + 7; for inputs and pff + Tff for factors.
Because taxes are revenue-neutral, without loss of generality we assume that tax pay-
ments and rebates do not enter the Pay/Steal decision. Instead, we assume that transfer
T; is not paid if j is Stolen.* Transfers T}; can cover different interpretations: direct mon-
etary payments, a firm-specific mark-up charged by the hegemon on sales of its goods,
or the extraction of value in some other action the firm takes on behalf of the hegemon
(e.g., lobbying for political concessions). The revenue-neutral taxes 7; are typical in the
macro-prudential literature that focuses on pecuniary and demand externalities (Farhi
and Werning (2016)). Given our rebate rule, they are best thought of as quantity restric-
tions (see, e.g., Clayton and Schaab (2022)). Importantly, these instruments target rela-
tionships between two sectors, covering, for example, restrictions on energy imports from
Russia but not from other countries; or restrictions on imports of Chinese goods.’

2Supplemental Appendix B.3.5 extends the analysis to allow the hegemon to directly control domestic firms.

3Supplemental Appendix Figure B.2 provides an illustration along the line of Figure 1 of which threats by
the hegemon are feasible. Supplemental Appendix B.3.6 illustrates how to incorporate farther indirect trade
into our setup.

“Under the contract, if firm i Pays suppliers in sector j, then it pays p;x; to suppliers in sector j and pays
7;j(x;j — x};) + T to the hegemon’s consumer. If firm i Steals from suppliers in sector j, its only payment is
7;;(x;; — x};) to the hegemon’s consumer (which is zero in equilibrium). In this case, suppliers in sector j only
recover an amount (1 — ;) p;x;;, while hegemon m’s representative consumer recovers none of the transfer.

SWe focus on restrictions (costly actions) imposed on firms on buying inputs from other suppliers. In prin-
ciple, we could also allow for bilateral taxes on sales by firm i. In equilibrium, any sales taxes would be fully
passed through to the buyer and, in this sense, would be captured by the input taxes that we already consider.
However, a difference is that the input taxes on firm i that arise from sales taxes on firm j would not in prin-
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Firm Participation Constraint. In deciding whether or not to accept the hegemon’s con-
tract, firm #, being small, does not internalize the effect of its decision on the prevailing
aggregate vector z and prices. If firm i accepts the contract, it chooses allocations to max-
imize profits given the contract terms, achieving value

Vi) = r)lc}f}f(ni(xi, L, Ji) — Z[Tij(xij - XZ) + Tij] - Z Tfj(eif - 5:;) + Bvi(J))

JjeJi f€Fm

st Y [05px5+ Ty < B[vi(TD) — vi(T\S)] VS € 3(S)). ()

jes

Because transfers are associated with the firm decision to Pay, they tighten the incentive
constraints, all else equal. At the level of the individual firm, taxes have two effects: (i)
they affect the firm’s optimal allocation because they alter the perceived price of the input
good; (ii) they affect firm profits directly. In equilibrium, this latter effect washes out since
taxes are rebated lump sum (i.e., x; = x},). The optimal allocation x}, and hence remitted
revenues, are defined implicitly as a function of contract terms, prices, and z-externalities
by the above optimization problem.

If firm i rejects the hegemon’s contract, it retains its original action set and achieves the
value V;(S;).° For firm i to accept the contract, it must be better off under the contract
than by rejecting it. This gives rise to the participation constraint of firm i,

Vi(lh) = Vi(S)), ©)

where recall that I'; = {S], 7;, 7;} so that the participation constraint is comparing the
hegemon’s contract with joint threats, transfers, and wedges to the outside option.

The hegemon creates slack in the participation constraint by proposing a joint threat,
and then can use that slack to demand costly actions. We define a pressure point on firm
i as a joint threat §; that strictly increases firm i’s profits, that is, V;(S!) > Vi(S;). This is
the source of the hegemon’s power over firm i. Supplemental Appendix B.3.1 shows how
to extend the model to allow the hegemon to also generate slack by making the outside
option worse by threatening to cut off firms that reject the contract from its inputs. Our
focus on voluntary participation in an environment with rational expectations and full
information relates to the rationalist school in international relations (Fearon (1995)),
although our framework can accommodate biases in the governments’ objective functions
(e.g., via u,(2)).

Hegemon Maximization Problem. The hegemon’s objective function is the utility of its
representative consumer, to whom all domestic firm profits and all transfers accrue:

Up = Wo(ps W) + n(2), wu= D ILTY+ D pile+ > Y Ty (4)

i€y, feFm i€Dm J€Tim

Since transfers from domestic sectors to the hegemon’s consumer net out from the con-
sumer’s wealth, we need iny keep trfaclf of operating profits IL(I')) = V(') +>_,., Tj
of the hegemon’s domestic sectors. Similarly, taxes on all sectors are revenue-neutral for
the hegemon, and therefore net out. However, transfers from foreign sectors do not net
out, precisely because the hegemon’s consumer has no claim to foreign sectors’ profits.

ciple require firm i to agree to the contract. Similarly, we could also allow bilateral taxes on sales by firm i to
consumers.
5We abuse notation and write V;(S;) as short hand for V;(I';) when I'; = {S;, 0, 0}.
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The hegemon’s maximization problem is choosing a contract I to maximize its con-
sumer utility (equation (4)), subject to the participation constraints of firms (equation
(3)), the feasibility of joint threats, the determination of aggregates z;; = xj;, and determi-
nation of prices via market clearing.

3.1. Optimality of Maximal Joint Threats

We solve the hegemon’s problem in two steps. First, we prove that the hegemon offers
a “maximal” joint threat that joins together all feasible threats. Second, we characterize
transfers and wedges under the optimal contract.

Starting from the existing set S;, we show that the hegemon optimally consolidates all
feasible threats at its disposal, S” ={S € S;|3j € Ss.t.j € C,.}, into a single stealing action
SP = . P S. The maximal joint threat is then the single action S” and the remaining

threats that the hegemon could not feasibly consolidate: 3; ={SPIU (S\SP).

PROPOSITION 1: It is weakly optimal for the hegemon to offer a contract with maximal
—
joint threats to every firm it contracts with, that is, S = S, for all i € C,,.

Intuitively, Proposition 1 follows from the observation that joint threats expand the set
of feasible allocations, and so weakly increase targeted entities’ profits. A hegemon that
chose a contract that did not involve maximal joint threats could always implement the
same transfers and allocations while offering a contract with maximal joint threats. The
hegemon, therefore, wants to maximize its global enforcer capabilities.

Since the hegemon’s contract involves all of its domestic sectors that supply to sector i
entering a single joint threat, transfers can be tracked in total at the sector level, that is,

T.=) T T};. We therefore abuse notation and track only T, in the contract.

3.2. Leontief Inverse and Network Propagation With Externalities

In demanding costly actions and transfers out of targeted entities, the hegemon takes
into consideration their impact on aggregate prices P and quantity-based externalities z.
Therefore, to analyze the hegemon optimal contract, we need to first characterize how
changes in firms’ allocations x; propagate through the global network. The proposition
below shows that the entire propagation can be characterized in terms of a generalized
Leontief inverse.’

PROPOSITION 2: The aggregate response of z* and P to a perturbation in an exogenous
variable e is

dz* e ax* n ax* dP
de de  JP de )’

dpP OED 9ED . _dx*\ ' (JED 9ED . _dx*
=4 Pl i Pl ,
de JP 0z* JP de 0z de

where W = (I — 2)~! and ED is the vector of excess demand in every good (excluding the

Jz*

numeraire) and factor.

"We assume that excess demand ED and firm demand x are continuously differentiable in the relevant range
of allocations.
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The matrix W* keeps track of all the successive amplification via the z-externalities
of the original perturbation. The term 42 keeps track of the input-output amplification
occurring via changes in equilibrium prices. Network amplification is a standard tool of
macroeconomic theory that we embed in our framework since it is crucial to geoeco-
nomics. Most of the existing literature focuses on input-output amplification via equilib-
rium prices (e.g., Baqaee and Farhi (2019, 2022)), while we additionally stress the impor-
tance of production externalities. To provide intuition here and in the rest of the paper,
it is useful to consider special cases which we define formally below. First, consider an
environment in which all prices are constant in equilibrium as defined below:

DEFINITION 1: The constant prices environment assumes that consumers have identical
linear preferences over goods, U, =) ., p:C,, and that each country has a local-factor-
only firm with linear production f;(¢;) =3 é Pty It assumes that consumers are
marginal in every good and factor-only firms are marginal in every local factor so that
pi=p:and p; = p}

In this simplified environment, the term 'f;;, 4% would be zero and amplification would
only occur via the z-externalities: ‘% == ”’(j‘e . Here the matrix W* captures all endoge-

nous amplification since prices are constant, and is akin to a Leontief inverse. Intuitively,

the perturbation to e changes production in a sector, leading to reoptimization in other

sectors given the production externalities, which in turn filters to other sectors, and so on.
Second, consider switching off the z-externalities as defined below:

DEFINITION 2: The no z-externalities environment assumes that u,(z) and f;(x;, ¢;, z)
are constant in z.

In this simplified environment, the term 2 ~ would be zero and the matrlx ¥ would

reduce to the identity matrix. Amplification would only occur via prices: % = ‘7;‘ 2z 4P
de 9P de’

where 4& = —(Z£2)~' 22 Intuitively, the perturbation to e changes excess demand in each
market as a result of reoptlmlzatlon by firms and consumers. These changes in excess
demand must then be counteracted through price changes to equilibrate markets, with
”ED giving the response of excess demand to prices. This is the standard input-output
amphﬁcatlon mechanism via prices.

3.3. Hegemon’s Optimal Contract and Efficiency

In characterizing the hegemon’s optimal contract, we set up the following notation (see
the proof of Proposition 3 for details). We denote n; > 0 the hegemon’s Lagrange multi-
plier on the participation constraint of firm i and A;s > 0 the hegemon’s multiplier on the
incentive constraint of firm i for stealing action S. We also define A; =) sex@)IsPes A,

which sums all multipliers involving a stealing action included in the hegemon’s maximal
joint threat. We track the hegemon’s perceived externalities from an increase in zj; as &,
and similarly we track the hegemon’s perceived externahtles from a transfer of wealth
from consumers in country 7 to those in country m as E,,,. The proposition below and its
proof characterize an optimal contract and provide formal definitions of these perceived

externalities.’

8Proposition 3 provides necessary conditions for optimality, and we assume that an equilibrium exists. For-
mally, if for a foreign firm i we have n; = 0, it instead characterizes the limit of a sequence of wedges, each
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PROPOSITION 3: An optimal contract of the hegemon has the following terms:
1. For foreign firms i € D,, located in country n, if S, is a pressure point on i:
(a) Input wedges satisfy: n;7; = —&j.
(b) Transfers satisfy: A; +n; > T - B, with equality if T, >0.
2. For domestic firms i € L, if 3; is a pressure point on i
. . /7Wm *
(a) Input wedges Satlsﬁ/_.*(m + )7 ==&
(b) Transfers are zero: T; = 0.
3. If 3; is not a pressure point on firm i, then Tr =0and 77 =0.

To provide intuition for the hegemon’s optimal contract, consider a foreign firm i with a
binding participation constraint. We can expand the optimal tax formula in Proposition 3,
part 1(a) above to

Aggregate Quantities Prices
1 1 dz™° dP™
z m
T;;:__g,,:__[ g o+ M ] )
’ ni Mi —— dZ,'j dzij

Direct Impact
Indirect Impact: Input-Output Amplification

The hegemon uses the wedges to manipulate externalities in its favor. Activities that gen-
erate positive (negative) externalities £; > 0 are subsidized (taxed). The first term in
equation (5), &;, measures the direct value to the hegemon of increasing sector i’s use

of input j:
2 an ﬁHk ﬁum(z) 07Hk 0’)1//( (Sk)
o= oy A @) g [ A ST ©
w,, &Zij (9217 &Z,-j &Zij
keTny keCm
Externalities on Hegemon’s Economy Building Power

The hegemon wants to increase foreign activity x;; if it directly benefits one of the sec-
tors in the hegemon’s economy or if the consumer directly cares about that activity. An
example of the first is a foreign firm’s R&D activity that has a positive knowledge spillover
on the productivity of domestic sectors. An example of the second is a foreign firm’s R&D
activity that is used by the military of a country hostile to the hegemon. The hegemon also
cares about how its demands on activity x; affect the amount of power it has over all the
sectors. All else equal, the hegemon asks for actions that make it less attractive on the
margin for a firm to reject its contract (decrease the outside option V;(S;) or increase on-
path profits I1;), thus binding it more tightly to the hegemon and increasing its power. As
an example, in the presence of strategic complementarities, the United States demands
that more foreign firms rely on U.S. financial institutions, making it harder for any one
firm to deviate from U.S. demands.

: . NC
The second term in equation (5), eN¢ 4=

P
dz;

duction via input-output amplification in sectors that the hegemon does not control. The

measures the indirect value of altering pro-

of which is part of a (different) optimal contract (see the proof for details). For technical reasons, we assume
that if 3; is not a pressure point on firm i at the optimal (z*, P), then it is also not a pressure point on i in a
neighborhood of (z*, P). Finally to streamline analysis, we assume that every foreign country contains at least
one firm that the hegemon cannot contract with, meaning that the hegemon cannot directly mandate factor
prices in foreign countries.
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zNC

term &*V¢ is analogous to equation (6) but for firms not in the hegemon’s network. The
dZ*N(,

z summarizes the Leontief amplification impact and is given by Proposition 2
zjj

taking z; to be the exogenous variable e. The hegemon demands more action in the x;
relationship the more, via the network, these actions propagate and affect activities that
the hegemon does not control but values. An example is the United States demanding
European banks to curb financing of legitimate (from a European regulatory perspective)
commercial activities of Iranian entities in order to affect the overall Iranian economy and
in particular Iran’s government budget and military sector.

The third term in equation (5) et dP , is the indirect value of the induced changes

term

in equilibrium prices. The term summarlzes the Leontief amplification impact and is
Zij
given by Proposition 2 taking z; to be the exogenous variable e. Isolating the component

of the vector e” corresponding to the value from changes in the price of input j, we have
% My V(S
P!
gj = (9 Z Ak] okIXk] + Z |:— - &p ’ (7)
%/_/ keCm keCm J
Terms of Trade
Pecuniary Externalities (IC) Building Power

where X, ; is exports of good j by country m (negative, i.e., imports, if j ¢ Z,,). Much
of the trade and international macroeconomics literature has focused on terms of trade
manipulation as the motive for imposing tariffs, capital controls, and entering multilat-
eral trade agreements. Similarly, the macro-finance literature has focused on pecuniary
externalities, which are also present in our framework since prices enter the incentive
constraints. The last term, “Building Power,” is analogous to the last term in equation
(6) and key to our analysis of international power. The hegemon takes into consideration
how its demands change prices and how those affect the marginal willingness of firms to
accept its demands.

Proposition 3, part 1(b) shows that the hegemon has an incentive to extract transfers
from foreign firms, but is limited because higher transfers tighten both the participation
constraint and the incentive constraint. The hegemon also internalizes how shifting wealth
between consumers alters equilibrium prices and aggregates z.

Consider next a domestic firm. The hegemon’s optimal wedge formula (Proposition 3,
part 2(a)) is almost identical to that for foreign firms, except that the magnitude of wedges
(whether tax or subsidy) is lower because the hegemon values the profits of domestic
firms. Domestic firms are never charged transfers since the firms are owned by the hege-
mon’s consumers and transfers tighten the incentive constraints.’

Our theory gives a way to think about who are the “friends or enemies” of the hegemon
based on the sign of the spillover term &; (see Supplemental Appendix B.3.9 for a for-
mal treatment). Friendship occurs when the spillovers are positive, which can be driven
by direct or indirect linkages, and by economic or non-economic motives (the term "”’”(Z)

9The wedges applied to domestic firms are akin to industrial policy, and in our framework this policy can
be driven by domestic (e.g., education and R&D) or foreign considerations. In particular the hegemon uses
the wedges to build up domestic industries that increase the country’s power. For example, the U.S. recently
imposed export restrictions on U.S. semiconductor firms (such as Nvidia and Intel) selling their output to
certain Chinese sectors. While the U.S. government overall subsidizes the American semiconductor industry
to build hegemonic power, it also restricts its exports to Chinese firms given the technology (even indirect)
usage in the military sector.
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in equation (6)). For example, we think of defense alliances such as NATO as the hege-
mon placing positive utility on defense sectors of allied countries. In our framework, the
hegemon would use its global enforcement power to push those allies to increase those
activities, making them internalize more of the national security externalities, and might
do so at the expense of its own firms’ profits or consumers’ consumption. Indeed, the
hegemon might leave surplus to allied countries’ sectors and (optimally) not fully exercise
its coercive power on them.

3.4. Strategic Sectors and the Nature of Geoeconomic Power

Controlling, defending from foreign influence, and growing strategic sectors is core
government policy in democracies and autocracies alike. While governments frequently
protect or control industries claiming they are strategic for the “national interest,” there
is a concern that the “strategic” label is in reality a cover for protectionism or for subsidies
to politically connected entities. This ambiguity is possible because of a lack of clarity on
what makes an activity strategic and a clear framework for policy evaluation.!’

In our framework, a sector is strategic in two dimensions: first, a sector can be strategic
because the hegemon can use it to form (off-path) threats on other entities; second, be-
cause the hegemon can demand (on-path) costly actions from this sector that shape the
world equilibrium in the hegemon’s favor. We distinguish two notions of power that are
what make sectors strategic: Micro-Power and Macro-Power.

Micro-Power: Strategic Sectors in Threatening Target Output. Micro-Power is the maxi-
mum private cost to the target of the hegemon’s demanded costly actions. It is the most
the hegemon could demand before its contract gets rejected. This notion of power is re-
lated in political science to the Dahl (1957) conception of power as: “A has power over
B to the extent that he can get B to do something that B would not otherwise do” (pp.
202-203). The source of this power in our framework is the value to the targeted entity of
the hegemon’s threats, that is, whether the hegemon has a pressure point on that entity.
The amount of Micro-Power is given by Vi(gi.) —Vi(S)), holding fixed equilibrium aggre-
gate quantities and prices. The hegemon maximizes its Micro-Power by making maximal
joint threats (Proposition 1), and then uses it to demand costly actions (Proposition 3).

To isolate Micro-Power, consider a special case in which equilibrium prices are constant
and z-externalities are switched off both in the firms’ production functions and in con-
sumers’ utility functions (Definitions 1 and 2). Then, by Supplemental Appendix Propo-
sition 8, all foreign sectors are neutral and no wedges are applied. Instead, the hegemon
uses all its Micro-Power to extract transfers from foreign firms until their participation
constraint binds."

A crucial source of Micro-Power arises from the loss for the target from the hege-
mon cutting off access to some of its inputs. Despite the hegemon threats being off-path,
this loss in continuation value can be computed, using the model structure, as a coun-
terfactual based on the observed on-path data. While a full empirical analysis is beyond
the scope of this paper, in Supplemental Appendix B.3.3, we offer some initial empirical

10See Baldwin (1985)[“Strategic Goods” section, pages 223-233] for a review of many informal definitions
of strategic goods, including a quote from Soviet leader Nikita Khrushchev: “Anything one pleases can be
regarded as strategic material, even a button, because it can be sewn onto a soldier’s pants. A solider will not
wear pants without buttons, since otherwise he would have to hold them up with his hands. And then what can
he do with his weapon?”.

"Proposition 8 assumes identical homothetic preferences. In the case of constant prices, we do not need
this restriction since wealth transfers across consumers do not cause terms of trade movements.
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guidance by specializing the production function to be Cobb-Douglas across industries
and CES within industries. With this standard production function, the counterfactual
loss can be measured using available estimates of the elasticity of substitution within sec-
tors and trade data on a country’s expenditure share on a sector and the expenditure
share on goods each country buys from the hegemon as a share of spending on the sector.
These losses are in the spirit of Hirschman’s (1945) notion of asymmetric power in trade
relationships with the hegemon.

Goods that are strategic in this micro-sense are those widely used, with high value
added for targets, and with poor substitutes. Some goods have these properties due to
physical constraints like rare earths, oil, and gas. However, in identifying Micro-Power,
it is necessary to know the parameters of the production function, but also which inputs
the hegemon controls. As emphasized by Schelling (1958), the notion of strategic has to
be defined in the context of an equilibrium and cannot be determined solely from ex ante
characteristics of a sector. For example, controlling one variety of natural gas is ineffective
since there is a high degree of substitutability in production with other types of natural
gas. However, if the hegemon controls a joint threat among all varieties of natural gas,
that threat is very valuable since the input is essential for many sectors. This logic also ap-
plies to joint threats for inputs that might seem rather unrelated without guidance from
a theoretical framework, for example, a joint threat involving loans and manufacturing
inputs.

Macro-Power: Strategic Sectors in General Equilibrium. Macro-Power is the social value
to the hegemon’s country of the costly actions it demands of targeted entities. It arises
from the hegemon’s ability to extract value from the world economy indirectly, via shaping
the externalities and prices. By collectively asking entities that it can pressure to take
costly actions, such as curbing the usage of some inputs, the hegemon indirectly influences
a larger part of the input-output network than what it directly controls. The propagation
and amplification through the network structure, our externality-based Leontief inverse,
is key to this effect. In this macro sense, strategic sectors tend to be those that have a high
influence on world output due to endogenous amplification. Sectors like research and
development, finance, and information technology are good candidates for being strategic
in this sense.

Proposition 3 shows that the marginal value to the hegemon of having more power over
sector i is given by the Lagrange multiplier n; on that sector’s participation constraint.
This multiplier reflects the benefit to exerting both Micro- and Macro-Power over sector
i. A hegemon particularly values having Micro-Power over sectors that increase its Macro-
Power because it can exploit the difference between the private costs to targeted entities
and the social benefit to itself. In accepting the hegemon’s demands, the targeted entities
consider only their private costs, but the hegemon internalizes the social benefits of the
outcomes of these actions. Our notion of Macro-Power is related in political science to the
notion of structural power (Bachrach and Baratz (1962), Cohen (1977), Strange (1988)),
in which an actor is powerful because it influences an entire environment; as opposed to
a lower (relational) aspect of power in which an actor induces a target to take a desired
action taking the environment as given.

Rearranging equation (5) into n; = —% highlights that the marginal value of power

2
over a sector, 7, is related to the ratio of how much the hegemon wants to control activ-

ities in that sector, &;, versus how much the hegemon actually controls activities in that

sector, 7;;. When desired control & is high relative to actual control 77, the hegemon has
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little correction in place over an activity that it perceives to have high general equilibrium
influence. Macro-Power is thus highly valuable in such circumstances.?

Finally, the theory helps interpret a type of reduced-form empirical analysis that has
become common in both economics and political science: regressing measures of political
affinity among countries on bilateral trade or investment, the loose prediction being that
as geopolitical tensions rise between two countries, one must observe a fall in bilateral
economic activity. In terms of equation (5), the loose prediction appears to rely on the
direct term &, and in particular, the direct representative consumer disliking activity in
a geopolitical rival (the u,,(z) term). Our analysis makes clear that indirect effects might
well dominate the direct ones, and increases in geopolitical rivalry might still generate
more bilateral trade in some sectors.

3.5. Efficient Allocations

We provide an efficiency benchmark by taking the perspective of a global planner that
has exactly the same powers and constraints as the hegemon, but cares about global wel-
fare. Formally, the planner chooses a contract I' to maximize global welfare:

N
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subject to the participation constraints of firms (equation (3)), the feasibility of joint
threats, the determination of aggregates, and the determination of prices via market clear-
ing. The Pareto weight placed on the welfare of country #’s consumer is {),,. As is common
in the literature, we mute the planner’s motive to redistribute wealth between countries
by setting the welfare weights to equalize the social marginal value of wealth across con-
sumers. The following proposition characterizes the global planner’s solution.

PROPOSITION 4: An optimal contract of the hegemon from the global planner’s perspective
features maximal joint threats S, = S., zero transfers T; = 0, and wedges given by (Q, 2 +

n gwy,

)T = —& for all sectors i € C,, on which the hegemon has a pressure point. Wedges and

—
transfers are zero if S, is not a pressure point on 1.

The planner and the hegemon agree that supplying maximal joint threats is optimal
since it relaxes the targeted entities’ incentive problems and in principle allows more eco-
nomic activity to take place. The planner and the hegemon, however, disagree on the
value of transfers and on the optimal wedges to be applied.

Both the planner and the hegemon understand that the transfers are negative-sum glob-
ally since they tighten incentive problems. The planner, therefore, chooses never to de-
mand transfers. The hegemon, instead, values receiving positive transfers from foreign
firms."® Both the global planner and the hegemon want to use the wedges in equilibrium

2Qur framework can be extended to allow the hegemons to buy controlling stakes (FDI) in foreign sec-
tors. We think of purchasing a controlling stake as a way to bypass the participation constraint since then the
hegemon can simply dictate the actions. Interestingly, the private market value of such stake should be lower
than the social value to the hegemon that internalizes its geoeconomic use, thus providing a rationale for the
investment screening policies such as CFIUS in the U.S.

BIf we allowed hegemon consumers to own foreign sectors this would contribute to aligning the hegemons’
incentives with those of the planner by making the hegemon care about the profits of foreign sectors that it
owns. Exogenous ownership of foreign sectors would be easy to introduce in this framework.
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to affect externalities. However, the global planner implements wedges that are different
from those implemented by the hegemon. Intuitively, the planner and hegemon might
disagree on who their friends and enemies are. Formally, £/ tracks the impact of activity
x;; on the planner’s Lagrangian rather than the hegemon’s one.

In political science, Kindleberger (1973), Krasner (1976), Gilpin (1981), and Keohane
(1984) debated whether hegemons can generate better world outcomes by providing pub-
lic goods globally than configurations with no hegemons (or multiple hegemons). In our
framework, the hegemon acts as a global enforcer, echoing the public good provision, and
some of its policies correct negative externalities. Indeed, the global planner also provides
the same enforcement (maximal joint threats) and, in some dimensions, might correct ex-
ternalities similarly to the hegemon. However, the hegemon destroys value at the global
level compared to the global planner by demanding transfers and manipulating the exter-
nalities in its favor. Because of the externalities, the equilibrium with the hegemon can
even be worse for some entities than the equilibrium without the hegemon depending on
whether the enforcement and positive correction of externalities are more than offset by
the externality manipulation.

The view of the hegemon as a global enforcer also brings up the scope and focus of this
paper. There are alternative means of enforcement via military actions that also have a
long history (Findlay and O’Rourke (2009)). Military build-up as an enforcement deter-
rent could be accommodated in the framework, for example by the hegemon being able
to offer lower ’s, thus expanding the target inside option, but at a fiscal (resource) cost
to the hegemon (see also Section 4.2 and Supplemental Appendix B.3.7). Other aspects of
military power and war are instead further removed from the focus of this paper (Fearon
(1995), Powell (2006)).

4. APPLICATIONS

We specialize the model to capture two leading applications of geoeconomics in prac-
tice.

4.1. National Security Externalities

In this application, we take as inspiration the U.S. government demand to European
governments and firms that they stop using information technology infrastructure pro-
duced by China’s Huawei (Farrell and Newman (2023)). We assume the hostile tech-
nology is a national security threat from the perspective of the hegemon, but a positive
production externality for firms in third party countries. This captures the notion that this
infrastructure could be used for spying and/or military uses, but that for a private firm
the technology is attractive (privately profitable) and the more so the more other firms
are using it. That is, the technology has a strategic complementarity in its adoption cap-
turing interoperability. The application both is of practical interest and helps us illustrate
the importance of production externalities and network amplification in how a hegemon
pressures strategic sectors.

There are three regions: the hegemon country m, a hostile foreign country 4, and “rest
of world” RoW which may comprise multiple countries. Figure 2 illustrates the setup of
this application. We assume constant prices (Definition 1). The hostile foreign country
h has a single sector, which we denote by H. We take the output of this sector to be
the numeraire, py = 1. Sector H and sectors in the hegemon country are not subject to
externalities from z, that is, fu(xy, €y, z) and fi(xx, £, z) for k € Z,, are constant in z.
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FIGURE 2.—Application: national security externality. Notes: Figure depicts the model setup for the applica-
tion on national security as described in Section 4.1.

We assume that sectors in the hegemon country do not source from the hostile country’s
sector H and vice versa, ensuring that H cannot be used by the hegemon as part of a joint
threat.

The main action in this application comes from RoW sectors. We assume that all RoW
sectors source from H, and define z" = {z;y}ic1,,, to be the vector of purchases by RoW
sectors of input H. For simplicity, we assume sectors in RoW have production that is sep-
arable in H: fi(x;, €;,2) = fi_u(Xi_u, &) + fin(xin, z2"'), where x; _ denotes the vector
of all inputs except input H. We introduce external economies of scale by setting

sz( XiH, Z )— AiH(ZH)giH(xiH)- (9)

We assume that 2 ': > 0 for all i, j € Zg,w, so that there are positive spillovers from
/

greater usage of H . This helps us capture technologies, such as 5G infrastructure,
that have strategic complementarities in adoption and usage. We further assume that
A (z") g (zirr) is concave in z. Observe that f;  is constant in z. For simplicity, we
assume 60,y = 0, so that firms are unconstrained in their use of input H. We assume that
in absence of a hegemon, there are no joint triggers.

Hegemon Negative Externality From H. We assume that the hegemon’s representative
consumer’s utility function has a negative externality from rest-of-world production using
H, that is, u,,(z) = u,,(z") and j:_,r; < 0 for all i € Zg,. This simple reduced-form utility
term in the objective function of the hegemon helps us capture a direct disutility from the
RoW usage of the technology of a hostile country. In practice, the U.S. government con-
cerns regarding Huawei technology stemmed from the possibility that it could be used for
spying or in military applications; we capture the direct U.S. government goal of shrinking
the usage of the technology.

From Proposition 1, maximal joint threats are optimal for the hegemon. Since there are
no z-externalities in production by domestic firms and prices are constant, Proposition 3
tellsus 7; =0 and 7, = 0 is an optimal contract for all domestic sectors. To characterize
the optimal contracts for sectors in the RoW, the relevant part of the objective function
(equation (4)) reduces to U, = u,,(z"") + Zlepm

Network Amplification. Network amphﬁcatlon occurs due to the strategic complemen-
tarity in the use of H. We can capture the interesting economics even considering only
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two sectors in RoW: one sector, which we denote i, that the hegemon can contract
with; and one sector, which we denote j, that the hegemon cannot contract with. In

this environment, employing Proposition 2, we have ¥¥¢ = (1 — %)‘1 = 2, where
] AR
&= ﬁ % is the elasticity of productivity A;; with respect to the externality z;y,
so that ¢;; are sector j external economies of scale, and where y; = %’xﬁu”’). Applying
iH\"iH

Proposition 2, we have that the total transmission of a change in the targeted sector i
usage of input H to the usage by sector j of the same input is given by

dz"° _dzjy _\Pz,NCﬁx;H & ZjH

dzig dziy Iziw Vi — &jj Zin

Optimal Contract. The hegemon’s optimal tax formula of Proposition 3 and equation
(5) reduces to Ty = — L&, — & it since the term & 22~ is zero given constant prices
iH — n; iH JH dzjg dzij g p '

Using equation (6), we can further unpack this formula to write

Externalities on Hegemon’s Economy Building Power
—_———
1 aum H o H * 1
TiH= — — +piAiH(Z )[giH(xiH(Z )) _giH(xiH)]fii_
i 9Zin Zin

1 1 i ,
[ L2 () g (3 ") — g e | 2

ni é)ZjH ZjH

Network Amplification

where x9,(z") is what firm i’s optimal usage of input H would be if it rejected the hege-
mon contract. In the presence of national security externalities, the optimal tax is positive,
Tz > 0, reflecting the hegemon’s desire to mitigate the negative externality. Three key
forces underlie the tax formula.

The first term in the tax formula is the direct externality from an increase in z;; on
representative consumer m. The negative externality contributes to a positive tax. This
tax is higher when 7); is lower, that is, when the marginal cost of using the hegemon’s
power over firm i (the slack in that firm’s participation constraint) is lower.

The second term captures the hegemon’s desire to build Micro-Power over firms in sec-
tor i by leveraging the external economies of scale. Each firm that accepts the hegemon’s
contract and reduces its usage of input of H increases on the margin the hegemon’s power
over other firms in the same sector by lowering productivity 4,5 and making it less attrac-
tive to reject the contract to use more of the H input. The hegemon is manipulating the
external economies of scale to get firms to downscale the undesirable technology. Once it
is successfully downscaled, no individual firm has a high desire to use it on the margin.

Finally, the third term is the indirect effect of the hegemon’s demands on the sector
it can pressure (sector i) on the sector it cannot pressure (sector j). As sector i usage
of input H falls, that is, z;4 falls, the productivity A;; of firms in sector j in using input
H also falls, prompting firms in sector j to reduce the use of H. This leads to a fall in
z;, which has a positive externality effect on the hegemon consumer and also increases
Micro-Power over firms in sector i. Both effects mirror those described in the previous two
paragraphs but are now arising from the equilibrium choices of a sector the hegemon does
not directly control. The Leontief amplification ¥=N¢ = % captures the magnitude of
this response by sector j. This effect contributes toward a higher tax rate, since reducing
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usage by sector i of input H has a positive externality by also reducing demand by sector
j for input H.

In this application, sector i is strategic from a Macro-Power perspective because, by
influencing its actions, the hegemon impacts the actions of sectors it could not pressure
directly. As a consequence, the hegemon makes higher demands (more positive 7;;) and
manipulates the difference between the private cost to the target of the actions (Micro-
Power) and the social value to the hegemon (Macro-Power) to build more power over
other targets within and across sectors. In practice, this explains that the strong pressure
applied by the United States on European firms to prevent usage of Huawei technology
aimed at making the technology less valuable to adopt for other entities, which the U.S.
could not directly pressure, once European entities were also not using it.

4.2. Official Lending, Infrastructure Projects, and Political Concessions

China’s flagship Belt and Road Initiative (BRI) has sought to jointly provide official
loans and manufacturing inputs, often in exchange for political concessions (DFPS+
(2022)). Our model explains how China acts as a global enforcer in emerging economies
by providing pressure jointly across lending and manufacturing relationships while ex-
tracting surplus in terms of political concessions.

We specialize the model to the configuration in Figure 3. The hegemon country, in this
application China, has two sectors: sector & is a lender and sector j is a manufacturer.
For simplicity, both sectors produce only using local factors. The target country, in this
application a developing economy, has a single sector i that uses both inputs from China
to produce. To focus the application on the essentials, we further assume constant prices
(Definition 1), no z-externalities (Definition 2), and that sector i has a separable produc-
tion function f;(x;) = f;;(x;) + fi(xi). We think of the lending sector, k, as providing
a loan to or buying a bond issued by sector i. The loan is for amount x; = b and the
gross interest rate is p, = R. Like in the sovereign default literature, we assume limited
or nonexistent loan legal enforceability, so that 6;, > 0.

To build intuition, consider a configuration with no hegemon, only individual triggers
on j and k, and no loan legal enforceability 6, = 1. Lending can be sustained by the
future surplus of the lending relationship, along the lines of the sovereign default model of
Eaton and Gersovitz (1981). In particular, Rb < B[v;({j, k}) — v;({j})] = Bv:({k}), where
the latter equality follows from the separable production function and individual triggers.
The Markov equilibrium value of %*FW is the present discounted value of all future

borrowing by sector i. Solving for the borrowing limit, we obtain b < (B%)ﬁ under the
assumption that f;; (b) = b* for & € (0, 1). The IC (borrowing limit) binds whenever £ > B.

To sharpen the application, we assume that 6; = 0 so that firms in sector i can never
steal input j. Thus, the incentive constraint for stealing j does not bind. Without a hege-
monic China, the equilibrium features limited lending and an unconstrained manufactur-
ing relationship. As a hegemon, China can impose a joint threat that links together the
provision of lending and manufacturing goods. If the target country defaults on either
input, both are withdrawn in the future. Under the joint threat, the incentive constraint
of the target country sector i is

pifa(B) =RV T, pify(x;) = pix;
1—p PP 1

0 Rb + T; < Bri({j, k}) = B
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FIGURE 3.—Application: Belt and Road Initiative. Notes: Figure depicts the model setup for the application
on the Belt and Road Initiative as described in Section 4.2.

where 7 variables are exogenous continuation values from the perspective of this period,
with equilibrium consistency condition b = b’ = b*, and T, = T:. = Tf. The present value
of the manufacturing relationship provides additional incentives to repay the debt in the
joint threat, an endogenous cost of default on the loan. Under the joint threat, and as-
suming a binding IC under individual threats, the equilibrium features the same level of
manufacturing activity but an increase in borrowing. The surplus is extracted by China via
a transfer Tf > 0. Supplemental Appendix B.3.8 fully characterizes this equilibrium.

Our mechanism is related to that proposed in Bulow and Rogoff (1989), whereby
lenders seize the exports of a country conditional on a default, thereby generating a cost
of default.™ It is also related to Cole and Kehoe (1998), where government reputation is
common across multiple relationships. In Mendoza and Yue (2012), a country faces an
endogenous productivity loss in case of default due to being shut off from trade finance,
hence losing the ability to import intermediate goods and being forced to switch to imper-
fect domestic substitutes. In our framework, joint threats offer a means for a country to
voluntarily raise its cost of default, thereby allowing it to borrow more. In particular, the
more input varieties and the more profitable those input varieties that are sourced from
China, the more the borrowing constraint is relaxed. This application also helps us to visu-
alize economic enforcement versus a military one. Historically, enforcement of sovereign
debt could include sending the navy to threaten the blockade or shelling of a foreign port.
Such military threats share the enforcement aspect of our commercial joint threats, but
might differ substantially in their resource and human cost.

One interpretation of the transfers is mark-ups on the manufacturing goods being sold
by China to the target country, or equivalently, an interest rate on the loan above the mar-
ket rate R. This application cautions against empirical work that assesses China’s lending
programs in isolation, that is, focusing only on the loans and their returns. Both the sus-
tainability of the loans and the economic returns from the lending have to be assessed
jointly with other activities, such as manufacturing exports, that are occurring jointly with
the lending. The benefits to China might not even accrue in monetary form, as we explore
below.

“Under isolated threats, our model features positive borrowing. The impossibility result of Bulow and Ro-
goff (1989) does not kick in because we are not allowing inter-temporal saving and up-front payment contracts
as in Eaton and Gersovitz (1981).
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Transfers as Costly Actions and Political Concessions. Our framework could be extended
to allow for a rich model of political lobbying and influence (Grossman and Helpman
(1994), Bombardini and Trebbi (2020)). The costly actions that the hegemon demands
can take the form of political lobbying or diplomatic concessions. In this case, the transfer
T, represents the private cost to the firm of an action. Here, we focus on a leading example
for geoeconomics in which China asks the firms to lobby their governments for a political
concession. We necessarily keep the modeling reduced form, but it provides a starting
point for future research interested in introducing a deeper model of lobbying.

We assume that a bilateral geopolitical concession can be made from country # to
China. We let the concession be the element z© € {0, 1} of aggregate vector z and assume
that it enters positively in China’s utility, u,,(z;) with u,,(1) > u,,(0), and negatively in the
target country’s utility, u,(z¢) with u,(0) > u,(1). We assume that no utility is derived by
either country from all other elements of z. Governments care about consumer welfare
and therefore internalize these utility costs and benefits. Governments also care about
the profits of the firms in their country net of transfers. We assume that a hegemon asking
a firm to make a positive transfer can alternatively ask that firm to transfer part or all of
that transfer to the government in exchange for the government undertaking the geopo-
litical action, with any money not transferred being paid as usual to the hegemon. The
geopolitical action is feasible to implement as long as country level transfers exceed the
government utility cost of the concession. These concessions can account, for example,
for China asking countries that are part of the Belt and Road Initiative not to recognize
Taiwan (DFPS+ (2022)).

5. CONCLUSION

Geoeconomics is a topic of practical importance but for which a formal treatment has
proven elusive. This paper provides a general and formal framework that derives pre-
cise economic concepts to analyze this important topic. We show how concepts such as
pressure, economic coercion, power, interdependence, strategic sectors, and third party
sanctions emerge based on three core ingredients: limited enforceability and trigger pun-
ishments, input-output amplification, and externalities. Voluntary compliance with the
hegemon’s demands gives rise to a participation constraint that reflects its limits to power.
We show how the framework can be used to make sense of many geoeconomic activities
in practice, like the U.S. demands that European firms not use Huawei’s technology, or
China’s flagship Belt and Road Initiative. The framework is flexible and can be extended
for future analyses of a rich set of issues in geoeconomics as well as to guide the necessary
empirical measurement.

APPENDIX A: PROOFS

PROOF OF LEMMA 1: Let M;; C J; be the (possibly empty) set of joint triggers of sup-
pliers in j in its relationship with firm i. The assumption that joint triggers are symmetric
means k € M <= j€ My. Let B(S) € {0, 1} indicate whether suppliers in j Trust firm
i in the next period following stealing action S. Trigger strategies are formally defined by

B[j, SﬂK,y:(Zf,

By(S)=1, Ky ={}u | Ku, (10)

, otherwise,
kGM,']'
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where K;; C J; is the full set of individual and joint trigger relationships (including chain-
ing) and is constructed below. Chaining of joint triggers is reflected by K; C K;; for
k € Mj;. Following Stealing action S, suppliers B;(S) = B\ (U;.s K;) Trust firm i.

To construct the partition §;, we first construct the smallest sets K;; consistent with
equation (10), that is, involving minimal retaliation. Let {X}72, be a sequence of sets con-

structed iteratively as follows. Let X' 3 ={j} and, forn> 1, let X = Xj =y U, X! M;.»

Since J; is a finite set, since X;~' € X} C J, and since X} = X" "= X = Xl’j’, then

AN, > 0 such that X,-[;’ "= X} for all n > N ;. Define the minimum retaliation set as
N

Xi=X;"

We nejxt show that k € X} if and only if X = X. The if statement is immediate since
k € X, by construction. Consider then the only if statement and let k € X7. Since k € X7,
then EIN >0st ke X ¥ and therefore X}, C X *. Moreover, since k € X i by construc-
tion there is a sequence Xg, ..., Xy, With xo = ] and xy = k, such that x, € M;, , for
n=1,...,N. Reversing that sequence and using symmetry of joint triggers, we have a
sequence Xy, ..., Xo such that x, ; € M,,,. Hence, j € X}, and hence, j € X} . But then
X C X}, and hence, X} = X,

Next consistent with equation (10), we deﬁne K;; = X;. Define S; = ., {K;}. Ob-
serve that &; is a partition of 7; since: (i) U, X;; = Ji; (ii) VJ, k € J,, either X} = X, or
XN Xj; = 0. For any B; € 2(S), by definition of E( -) there exists a S;(B;) C S; such that
B = UXes,-(s,-) X .'° Since S, is a partition of 7, then S;(B;) is a partition of B;.

Consider a firm at the (on- or off-path) node B; € %(S;) at which it is Trusted by suppli-
ers B; and Distrusted by suppliers J;\B;. The incentive compatibility constraint associated
with firm i preferring no stealing over stealing action S € P(;) is

IL(x;, £, By) + Z 0;pixi+ BVi(B;(S)) <ILi(x;, £, By) + Bri(By),

jes

which reduces to ) ¢ 0; pjx; < B[vi(B;) — vi(B;(S))]. Parallel to the main text, the nota-
tion II;(x;, ¢;, BB;) indicates that x; = 0 for j ¢ B,.

We now complete the proof of the lemma (at all 3; € 2(S;)). The only if statement
holds trivially since %(S;(B;)) C %(B;) = P(B;)\{#} since S(B,) is a partition of 53;. Thus,
consider the if statement. Suppose that (x;, £;) is incentive compatible with respect to
2(Si(B))). Let S € P(B)). If S € 2(S;(B;)), then incentive compatibility holds by assump-
tion, so let S ¢ 2(Si(B;)). Given a stealing action S, all suppliers k € (J, ¢ X;; Distrust
firm i. Since elements of S;(B3;) are disjoint and since X} = X}, <= j € X}, there is a
unique subset X;(S) C Si(B;) such that x5 X = U]ES X* Define Z;(S) = Uxcx,s) X -
For any S € P(B,), the stealing choice S is weakly domlnated by the steahng choice E;(S),
since S and =, (S) y1e1d the same continuation Value v;(BA\E:(S)) but E;(S) yields higher
flow payoff. Since Z;(S) € 2(S;(B;)) and since E;(S) weakly dominates S, then if (x;, £;)
is incentive compatible with respect to 2(S;(B;)), it is also incentive compatible with re-
spect to S. But since S was generic, then incentive compatibility with respect to %(S;(5;))
implies incentive compatibility with respect to P(B;). Q.E.D.

PThe first element X|; = {;} is the individual trigger. The second element, X} = {j} U Mj;, adds in the joint

ijs
triggers of suppliers in j, and so on.
16We slightly abuse notation by denoting S; = S;(J;).
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PROOF OF PROPOSITION 1: Consider a hypothetical optimal contract I'” = {S”,
T, 0}icc,, that is feasible and satisfies firms’ participation constraints, and suppose that

S # S;. We use (x° £°) to denote firm allocations under this contract (and so on).
The proof is one of implementability: we show that the hegemon can achieve the same
allocations, prices, and transfers using a feasible contract with maximal joint threats,

I ={S,, T, 7'}

1

I (x0,2,.7;
We first construct 7* by 7, = = MGE 0 T)

MCEETD and 7 ) The relaxed problem (not

Ixjj lf - s
subject to incentive compatibility) of firm i is

T)IC?E}XH:‘(X[,Z:'HZ’)—Z[T?}(xij—xj})-f-nj] - Z Tif (E E*)
o jed; feFm

Jll;

which yields solution == = T and ”Hf =T, that is, x; = x and ¢, = £¢. It remains to
ij

verify this allocation is incentive compatible. Since S is a joint threat of S/, then E(S ) C
E(S"’) and hence (x?, £?) is incentive compatible under contract I Since (x?, £2) solves
firm i’s relaxed problem and is incentive compatible, it is optimal for firm i.

Next, conjecturing (z*, P*) = (z°, P°), then every firm i ¢ C,, and every consumer n
faces the same decision problem as under the original contract. Hence, every firm and
every consumer has the same optimal policy. Hence, x* = z° and markets clear at prices
P* = P°, consistent with the conjecture.

Finally, since allocations, transfers, and prices are the same, then since firm i’s par-
ticipation constraint is satisfied under contract ', it is also satisfied under contract I'™*.
Since prices, allocations, and transfers are unchanged, the hegemon’s objective attains
the same value as under the original contract. Thus, the hegemon is indifferent between
feasible contracts I'* and I'*, completing the proof. Q.E.D.

2%

PROOF OF PROPOSITION 2: To clarify the ordering for matrix algebra
28 = (Zimings -+ s Zimag, ) 182 |Ji| x 1vectorand z* = (27, ..., zi )" isa . | Ji| x
1 vector. Let |z*| = }_, ;| Ji|. We stack x* from xj; in the same manner. Since x*(T,

* a. z? dP ax* d ax* s
z*, P) = z*, then totally differentiating yields {;‘—e {;;, o+ %d—ze =, where <~ is a

|z | x 1 vector, and 2 is a |z | x |z*| matrix with each row correspondmg to the vector
=P 4 Pl dl where W= (I— 25)7.

oP de’ dz*

Next define the excess demand for good i as ED; = Zn L Cui + Zlep — y; and the
excess demand for market f as ED} =)",_; £y — {;. Define ED = (ED,, ... ,ED|I|,ED1,
., EDyz)", which is a (|Z| + |F| — 1) x 1 vector (excluding the numeraire). Mar-
ket clearing requires ED(I’, z*, P) = 0 so that totally differentiating in e yields ED 4

de

2D de 4 ﬁf}? 4% = (. Substituting in for =, rearranging, and inverting yields 4 = — (%2 +
LDz 221 (D g EDp= 22 which completes the proof. Q.E.D.
z 9z

PROOF OF PROPOSITION 3: For any prices and aggregates Q = (P, z*), define the sub-
set P(Q) C C,, of sectors that the hegemon has pressure points on. We divide the proof
into the three regions in which the hegemon’s optimal contract could lie: (i) the hegemon
has no pressure points, P = ; (ii) the hegemon has pressure points on all sectors, P = C,,;
(iii) the hegemon has pressure points on some (but not all) sectors, P # @ and P # C,,,.
Note that some of these regions may be empty and some points Q cannot be part of an
equilibrium.
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Case (i): Pressure points on no sectors. Suppose that P(Q) = ¢. Then V,-(gi.) =Vi(S;) for
all i € C,,, and hence the hegemon must set T;=0and 7, =0 for all i.

Case (ii): Pressure points on all sectors i € C,,. Suppose that P(Q) =C,,. As is common in
the literature (e.g., Farhi and Werning (2016)), we assume the hegemon is able to select
its preferred equilibrium (P, z*) when there are multiple equilibria consistent with its
contract. Since the hegemon has complete instruments for i € C,,, we adopt the primal
approach whereby the hegemon directly selects allocations of firms i € C,,, and derive the
wedges that implement these allocations.

The Lagrangian of firm i, with choice variables (x;, ¢;), is

L =1Li(x;, ¢, Ti) — Z[Tij(xij - x:)] - Z Tgc(fif - fj}) - Ti + Bvi(J)

JeTi feFm
+ Z Ais |:,3(Vz(«71) - Vi(ji\s)) - Z[eijpjxij - llecst‘]i|-
Se3(5) jes

Denoting Aj = Y5 (s)jjes Ais> the FOCs are

all; ., dIl;
I Allel/p/’ Ty = .

T,'j
ij
Given that the firm’s optimization problem is convex, given an incentive compatible al-
location (x;, ¢;), and given non-negative Lagrange multipliers A;s > 0 such that comple-
mentary slackness holds, these equations define wedges that implement (x;, ;).

Next, consider the hegemon’s Lagrangian. Under the primal approach of choosing
{xi, ti, Ti}icc,,» P, z, the hegemon’s Lagrangian is

L,=W, <p, Z IL(x, €, ) + Z pfjf + Z T,-) +u,(2)

i€, feFm i€Dpy
+ Z [T (xi, €, T7) — T+ Bvi(T;) — Vi(S)]+ Z T,
ieCmy i€Cm
+ Z Z AzS|: Vl(j) Vl(~7i\S) Z 0 pjxij — ISDCS :|
i€Cm $€3.(87) jes

+ Z kED;+ED" ¢ + Z Z Yilzi — x5] + [ZNC _ xNC]ch,

feFm ieCpy jeT;

where for factor f located in country n, ED; =€; — Y, o £y — > ..z o Lir(P, z), and
for good i,

ZCm(P w)+ Y X+ Y xa(Pz) = fi(xi, £, 2), i€Cu,

ED — JjeDiNCm JED\Cm
=

ZC,,,(P w)+ Y X+ Y xu(P,z) - (P, 2), i¢Cp,

JjeD;NCm JED\Cm
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where yi(P, z) = fi(xi(P, 2), Li(P, 2), z). We defined ¢ = (¢, ..., dn, {dj}rer,) (La-
grange multipliers on market clearing) and ED™ analogously.”” We defined y¢ =
{}ige,, (Lagrange multipliers on determination of aggregates) and zV¢, x* analogously.
v; > 0 is the Lagrange multiplier on transfer non-negativity. In principle, we should also
include non-negativity constraints on allocations and prices (x;, z;;, £;, P > 0). When tak-
ing first-order conditions for allocations to determine equilibrium tax rates, we focus on
cases in which these non-negativity constraints do not bind. Incorporating binding con-
straints adds terms related to these Lagrange multipliers to the planner’s FOCs.'

We structure the proof by first deriving expressions for the Lagrange multipliers
Wi, YN¢, ¢ and then taking FOCs in contract terms. The FOC in z; for i € C,, is

JED™  9xN¢
&Z,‘/’ O'JZ,‘j

= W, (11)

where g = Sl 37, D D mk — 20 Next, defining W= = (I —

9zjj Jzj / 9zjj

j’;ﬁf )~!, the (block) FOC in Z¢ is

JED™
O — \I,z,NCsz,NC + \I,z,NC &ZNC ¢ + l//NC. (12)

Defining P" = (pa, ..., pn, P*,,) to be the price vector (excluding country m factors
and the numeraire), the block FOC in P” is

w  JED™ axN¢

0= P _ NC, 13
where
W, ow,, dw,,
P = - i - Az 01 X
& =0 9P Zn [aP’” aP’"] 2 Z 52 ’aP'" v
m i€Cm SGE( jes
Equation (7) obtains since, by the Envelope theorem, 222 = —‘;Z’: ez 55 Cyyi and 252 =

Zlezm[;]frln yl Z/ej (;Ifrlnxl]], Wlth Xm,j = ljeImyj - ZieIm xij - ij-
Substituting equation (12) into equation (13) and rearranging,

JED"  9x¢ JED"\"( . 9xNC
¢ _ + »\I,Z,NC P
a JP" JIP" 9zN¢ JP"

\PZ,NCEZ,NC)

Substituting into equation (12),

JED™ (9ED™  9xN¢ GED™\ " axN¢
YNC = [_H_l_\l,Z,NC e ( — n ;Pm PENC e > ;;)m ]q,z,NCsz NC
JED™ (9ED™  9xN¢ JED™\ "
'\I,Z,NC \I,Z,NC P""
* 927¢ ( apm T P g ) ¢

"t is technically convenient to separate market clearing for factors in the hegemon’s country from those in
other countries since the hegemon contracts with all its domestic firms, that is, Z,,\C,, = @.

8Given Inada conditions, it will also push the planner toward using arbitrarily large wedges to prevent use
of goods held to corner solutions.
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GED™ | 9xNC A1z, NC JED' GED™ | 9xNC ppz,NC GED™
dzjj 9zjj el NC] apm + o apm G Y 9z2NC

position). Substituting ¢ and ¢ into equation (11),

Using Proposition 2, 2= = —| )~! (after trans-
ij

dP"™ . axN¢ dpP™ 9xN©
‘!’i/‘ = —g‘l_z_ —_ gP — — '\I]Z,Ncgz,NC7
I le‘j dZ,'j JP
and again using Proposition 2, we have (after transposition)
dP" . dZ¢
lpij = lz SP — SZ’NC. (14)
2 le] le]

Next, since the hegemon contracts with every domestic firm (i.e., JED;/dp} = 0) and
since factors are internationally immobile (i.e., dxN¢/ z?p‘ =0), the FOC in factor price pff

(feFn)is0=), ni[m"(""’f"’m) — ’”g;f")] + &2 " ¢. Consumer n wealth is unaffected by
' f

the factor price owing to market clearing (i.e. ‘7“’}” =Y iz Ly —L;=0),50 JED™ /dp' = =
p[ m

and therefore,

0 Z [&H(Xz,fz,j) &V(S):| ZT’ - Egutside],

€Ty i€Tm

where the second equality follows by the Envelope theorem, and E?“‘Side is factor usage of
a firm that deviates to the outside option.

We are now ready to take FOC with respect to allocations {x;, ¢;, T,-}iecm. To streamline
analysis, taking e to be one of the allocations {x;, £;, Ti}iecm so that e is a scalar, we have

%[ED'"(# + Z Z ‘J/z‘j[Zij — xi,'] + [ZNC — xNC]llec]

i€Cm jET;
JED™ 3x,-]-
ieCpm jeT;
=Y % Z”C+ZZdP e
Fi (96 de dz; de
i€Cpm jeT; i€Cpy jeT; ieCpy jeT;

_ JED" (GED" N axNe yenc?ED" XN N g2 NC

de \ aP™ = gP™ azN¢ c?P'"

JED" (JED" o3 o neIED” o

— ’ &

de \ 9P™ = gP" azN¢

zNC ) L.
— Z Z &) gz’ +—0c¢ . (15 )

i€Cpm jeT; (96 de

FOC for £ for a domestic firm. The hegemon’s FOC for (domestic) £, is (using (15))

IW,, 31, N a1, N dz"¢ o dP"
-_" i— — K g> g
ow,, z%l-f K (%,-f f dglf dgif
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NC
Defining £ = e™N“ & — dz* 4 gPm e

dty
we have (57 +n; )’rlf =&+ Ky

FOC for ¢ for a foreign ﬁrm The hegemon’s FOC for (foreign) £;; is 0 = n; 7 L 5;, SO
niT zf - 5:} —
FOC for x; for a domestic firm. Let &; = & + sZNC‘iZZ + & m“% and let A; =

> _ses(s)jes \is- For a domestic sector, the hegemon s FOC for x;; is (using (15))

since the firm’s problem yields a tax rate 7;, = (Z?‘ , then

oW, dl, oI,
Jw,, Ix;; Yox;

Al] 0;ip; + &

ij

To obtain the implementing taxes, construct the firm non-negative Lagrange multiplier as
Ais = . The firm’s FOC is therefore T,j("W’" +m) = (% + n,-)jTHf — A;;0; pj, which,
ﬂwm m L
combined w1th the planner’s FOC, yields 7,,(”W’” +1n)=-—
FOC for x;; for a foreign sector. The hegemon’s FOC for (forelgn) x;j is 0 = n; 24 o

A,, 0,, p; + &;. For a positive constant « > 0, we add and subtract a AL to obtain (n,

r)x] A,] 0;p;=—E;+ a— Constructing the non-negative firm Lagrange multiplier

Ais = - fa and combining the firm’s FOC with the planner’s FOC obtains 7;(n; + a) =
—(& — a%) If n; > 0, we set @ =0 and obtain n;7; = —&;. If n; =0, at an interior

value of x; either K,-,» =&;=0o0r K,-j, &; > 0. In the former case, we can write n;7; = —&;
trivially. In the latter case, as « — 0, we have —(&; — ajTHi{) — —&;;, and so we heuristically
represent optimal wedges, taking very small «, by n;7; = —&;;.

FOC for T; for a domestic sector. Holding fixed allocations, a transfer T; for a domestic
sector has no impact on excess demand in any market, since it redistributes from country
m’s firms to country m’s consumer. The FOCis 0 = —n; — A + v:, so that T; = 0.

FOC for T for a foreign sector. Holding fixed allocations, a transfer 7, reallocates wealth
from consumers in country # to consumers in country m. The FOCis 0 = Z% —mi— A+
B+ (for B, = &>N¢ %I'V: - d;;lic )+ (4 : a8 - o)), and the inequality follows from
¥i = 0.

Case (iii): Pressure points on a subset of firms. Suppose Z? C Z,, and D? C D,, (one of
which may be empty) with (Z2 UD?) N P(Q) =¢. Asin case (i), T;=0and 7, =0 fori e
Zr U D?F. Redefine the contractible set as C;™ = C,\(Z2 U D?) and D)™ = D,,\D?, (one
of DY or C** NZ,, may be empty). The hegemon’s Lagrangian over {x;, ¢;, T,-},-gcynew, P,z
is

Ly =Wy (P’ Z ILi(xi, €, Ti) + ZVi(Si) + Z Pty + Z T[) + un(2)

i€Tm\Zh ieZh f€Fm ieDp Y

+ > (e, 6, T) = T+ B(vi(T) = Vi(S))]

lecnew

+ Z Z AzS|: VI(J) Vi(ji\S)] - Z Oipjxi — lschsTi]

ieC™ §e3(S;) jes
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+ED$ + Z Z'!fij[zij—xij]+[ZNC—xNC]¢NC+ Z vT

iecpsV jeJ; iecpsV
Analysis parallels case (ii) and we highlight the differences. We have

: O’WV,” ﬁHk (91/1((81() &um(z) é’Hk (91/]((81()
8ij_ awm|: Z 0z;; + Z (?Zij + &zij + Z T 072,] 5Z,~j '

Z
keI \Zh, Y keTh, kecpt™

Let P™ be defined as before if Z? =  and otherwise let P" = P. & is formally defined
as before (with C™* replacing C,,) under the definition of P". The FOCs for x;; and T are
identical to case (ii) up to the new definitions. The FOCs for ¢; are identical to case (ii)
up to the new definitions with ¢/ in place of k; in the case that Z? = ¢, and are identical
with k; =0 up to the new definitions otherwise. Q.E.D.

PROOF OF PROPOSITION 4: Proposition 1 holds for the global planner by the same ar-
gument. The firm Lagrangian and FOCs are the same as in the proof of Proposition 3.
The global planner’s Lagrangian is the same as the hegemon’s up to the new objective

function, Ziv: Q[ W, (p, w,) + u,(2)]. Formal analysis proceeds as in the proof of Propo-

sition 3 up to the new objective function. Absent a pressure point on sector i, T; = 0 and
; = 0. For any sector i located in country n, the same derivations yield input wedges sat-
1sfy1ng (Q, 2% G T Mi)7; = =&} (note this sector is valued by #’s consumer). The externality

vector &£ is formally defined by the same equation, but replacing &7, and &” " with

(7W ﬁwn (91/!,1 {?Hk (JI//{(S/()
P = Q, =t _ 27
Z |:z9w,, (92,] (921‘1:| + Z nk|: (92,‘]' 07Z,*]‘ ’

keCm

all;  IVi(S)) Ip;
Z["i[apm_ IP" }_ D A6 o }

i€Cm SeE(E;-) jes

N
m aw
Pp:g Q,—=

g 2 nde—l—

aWy __ W, Wy dw, : — : . z pm .
apm = gpm + Gun G The spillover =7 is defined as before, replacing &j, € with

g, &P The condition for no redistributive motive is therefore (), m -Q, 2% 4 Br =

2 ™ Jwy,

0. Fmally, the FOC for a transfer T; for a firm in country nis 0 = —n; — A; + Q,, 2z —

m Jwy,

Q% 45 P +yi=—m — A+ v:, so that T; = 0. This completes the proof. Q.E.D.

n gw,

where
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