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Abstract

We build a model of two hegemons that have valuable trading relationships with each
other and at the same time compete in exerting geoeconomic power over countries in
the rest of the world. When the hegemons trade with each other their optimal policy is
shaped both by classic economic considerations - the profitability of that specific trade
- and by geoeconomic competition - how the trade affects the power of each hegemon
vis-a-vis the rest of the world. We show that containment, a policy mix in which an
hegemon attempts to limits sales of its inputs to the rival hegemon and uses its power
to demand that the rest of the world shifts away from sourcing from the rival hegemon,
arises when the two hegemons offer relatively substitutable exports since a stronger rival
would offer a better outside option to the targeted countries. Accommodation between
the hegemons, instead, occurs when power motives are small and the two hegemons
focus on purely economic profit motives. We characterize how the rest of the countries

welfare depends on the contain/accommodate regime of the hegemons.
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1 Introduction

The global economy is characterized by two large hegemonic countries, the U.S. and China, that have
valuable economic relationships with each other but also compete in exerting power over the rest of
the world. This form of interdependent geoeconomic competition employs many of traditional policy
instruments — such as tariffs, industrial policy, and export controls — as well as economic threats, but
has different underlying motivations for the use of these instruments than those in classic economic
analysis. We provide a model to analyze optimal policy between two competing hegemons that
attempt to accommodate or contain each other, and characterize the welfare implications for the
hegemons as well as the rest of the world.

In this paper we show that when the two hegemons trade with each other, optimal policy is
shaped both by economic motives — the profitability of that particular trade — and geoeconomic
ones — how that trade affects the power of each hegemon vis-a-vis the rest of the world. For
example, the U.S. faces two separate motives when it considers selling advanced semiconductors to
Chinese industries. First, selling the semiconductors to China directly generates profits for the U.S.
semiconductor industry and might also help that industry scale up and become more productive.
Second, the semiconductors acquired from the U.S. are used by Chinese firms to produce other
products, such as artificial intelligence, that are then sold worldwide in competition with U.S. firms.
Since countries like the U.S. and China exert their geoeconomic power by threatening countries in
the rest of the world with the withdrawal of access to their respective technologies, this competition
has two components. First, even in the absence of geoeconomic threats, the downstream industries
of each country compete for economic profits worldwide. Second, from the perspective of each
country being targeted, the other hegemon is the outside option if the country gets shut off by
one hegemon. For example, a country might not fear losing access to U.S. technology if Chinese
technology is a viable substitute.

We show that hegemons choose to either accommodate or contain each other depending on the
relative substitutability and profitability of the exports that they can offer to the rest of the world.
A policy of containment, in which the U.S., for example, imposes export controls on semiconductor
sales to China and uses some of its power to induce countries in the rest of of the world not to
purchase Chinese downstream technology, is more likely to occur when the two hegemons’ down-
stream technologies are closer substitutes and when U.S. technology is relatively more attractive
for the targeted countries. The substitutability matters because it induces a motive for each hege-
mon to make the rival technology less attractive to decrease the targeted country’s outside option.
The relative profitability of the sectors matters because it provides the initial heterogeneity that
the hegemons try to exploit to build further power. Conversely, we show that these motives are
small when the hegemons’ downstream products are largely separable in the production function
of targets, leading the hegemons to accommodate one another and focus on pure profit extraction
from the rest of the world.

Our model features two hegemonic countries populated by a downstream and upstream sector as



in Figure 1. The upstream sector sells inputs to the downstream sectors of both hegemonic countries.
The downstream sector of each hegemon sells its output to the rest of the world countries. We assume
that the downstream sector of each hegemon has an external economy of scale so that it becomes
more productive the more it produces. The rest of the world consists of two types of countries. One
type is countries that are naturally in the economic sphere of one of the two hegemons, which we call
allies. These countries produce only using the inputs of one hegemon. The other type is countries
that produce using the inputs of both hegemons, which we call boundary countries. Intuitively, we
think of allied countries as those that for geographic or natural reasons have an overwhelming close
relationship with only one hegemon, while most other countries (the boundaries) do business with
both.

Each country has a representative consumer and a representative government that maximizes
its country’s welfare. The policy game takes place over two stages, the Beginning and the Middle,
while all production and consumption takes place at the End. In the Middle, the two hegemons
exert their power over the rest of the world countries. They do so, following the modeling framework
of Clayton et al. (2026, 2024), by threatening the other countries with loss of access to the inputs
(the downstream sector output) that they control. To avoid being cutoff, they demand a set of
costly actions from the rest of the world countries. These costly actions take two forms: wedges
and transfers. Wedges are demands that the targeted country change its sourcing choices of inputs
between the two rival hegemons. Technically, they are wedges in the target country’s first order
conditions in production, the revenue of which is remitted lump-sum to the targeted country’s
consumer. These wedges help us capture a mix of taxes/subsidies or quantity restrictions that
are common in practice. Transfers are paid by the targeted government to the hegemon and can
represent either direct monetary transfers, or in kind transfers, or political concessions.

Countries that are being targeted in the Middle stage, decide whether to accept or reject each
hegemon’s contract (the set of threats and demands). We employ a Nash-in-Nash bargaining ap-
proach, whereby each government accepts or rejects the contract of each hegemon taking as given
that it accepts the rival hegemon’s contract and the terms of that contract. Geoeconomic competi-
tion arises in this context because in each relationship the outside option for the targeted country
is the relationship with the other hegemon. The Nash-in-Nash structure allows for substantial
tractability of the problem, but does not allow for the terms of a hegemon’s contract to be set
directly to influence the other hegemon’s contract terms. Instead, we capture the economics of
influencing the terms of the other hegemon’s contract with the Beginning policy stage.

In the Beginning, both hegemons set in a Nash game an export wedge on sales of their upstream
industry to the rival hegemon. In doing so, they take into account the equilibrium effect in the Middle
and End periods not only on prices, industries’ productivity and profits, but also on geoeconomic
power and the terms of the contract offered by the rival hegemon.

The two hegemons are interdependent and have a potentially profitable economic relationship

with each other because they each produce in the downstream sector using inputs from both the



domestic and the rival hegemon’s upstream sectors. This economic relationship gives rise to a
standard motive for policy vis-a-vis the rest of the world: terms of trade manipulation. All else equal,
each hegemon wants to apply an export wedge to make its industries internalize their monopoly
power in the presence of a finitely elastic rest of the world demand curve. This is a classic motive for
trade policy and the foundation for optimal tariffs or export taxes to maximize profits by increasing
the relative price of exports compared to imports.

In a hegemonic setup, however, the terms of trade manipulation is not the only force. The
hegemon also pays attention to how the export wedge affects the inside and outside options of the
countries in its economic network (i.e., the hegemon’s power). If the two hegemons’ downstream
sectors are relatively substitutable as inputs in the production function of boundary countries, then
each hegemon aims to contain its rival. The hegemon uses export wedges to make the downstream
industry of its rival less attractive to the targeted countries, thus aiming to worsen their outside
option. While this imposes direct losses on the profits of the hegemon’s upstream industry that can
no longer do as much (profitable) business with the rival hegemon, it raises overall welfare (profits
plus transfers) for the hegemon by increasing its power over the targeted countries by more than
the profits lost in its economic relationship with the rival hegemon.

The tendency to contain the rival hegemon is also strong if the relative profitability of using the
hegemon’s inputs is higher for the boundary countries. Intuitively, if the boundary country did not
find it profitable to have a relationship with the hegemon, the hegemon has low power and on the
margin there is little that it can do to increase it substantially, thus leading the hegemon to focus
purely on extracting economic profits. Similarly, if the two hegemons’ downstream industries are
largely separable from the perspective of boundary countries’ production, the optimal policy of the
hegemons is to accommodate each other. In fact, each hegemon might even want to use its power
to induce the boundary country to step up the purchases of its rival hegemons’ goods, since this
in turn means the rival hegemon’s downstream industry demands more of the hegemon’s upstream
good.

We characterize how the welfare of the boundary country is affected by geoeconomic competition.
The presence of a rival hegemon can help the boundary country by providing it with a better outside
option, especially when the rival hegemons are using their power to contain each other. Each
hegemon is using some of its power to contain the other hegemon, but since their demands pull
in opposite directions, from the perspective of the boundary country they partly offset each other.
Similarly, each hegemon might use its policies to make its industries attractive to the boundary
country in an attempt to build up its own power. Yet, since each hegemon is doing this, each
hegemon is also providing the boundary country with an attractive outside option vis-a-vis the rival
hegemon, and hence improving the bargaining position of the boundary country. Instead, when the
two hegemons accommodate each other this might lead to a worsening of the boundary country’s
welfare since the efforts by each hegemon to build power and the way they exert it via costly actions

complement one another.



Related Literature. There is a deep literature in political science and in history on great
power competition, including in economic statecraft. Among many contributions, there are notable
ones by Hirschman (1945), Baldwin (1985), Kindleberger (1973), Krasner (1976), Keohane and Nye
(1977), Gilpin (1981), Keohane (1984), Kennedy (1987), Ikenberry (2001), Mearsheimer (2003),
Blackwill and Harris (2016), Walt (2018), and Farrell and Newman (2019). Waltz (1979) emphases
how economic interdependence interacts with anarchic and hierarchical international orders.

This paper is related to an emerging literature in economics studying how multiple hegemons
compete in the economic and geopolitical sphere. Broner et al. (2024) considers a model of spheres
of influence in which two hegemons use trade relationships to align a continuum of countries with
their preferred geopolitical actions. Meyer and Wesseler (2025) build a model of carrots and sticks
being used by multiple hegemons and confronts it with data from the Cold War. Becko et al. (2025)
consider multiple hegemons using tariffs trade agreements or discrimination as a way to induce
geopolitical alignment. Madsen and Prat (2026) build a formal contracting model with multiple
principals and a single agent and apply it to geoeconomic competition. We build on our work in
Clayton et al. (2026, 2024). The appendix of Clayton et al. (2026) introduces a model with multiple
hegemons but only considers cases of full separability or perfect overlap between the two hegemons.

More generally there is a fast growing literature on geoeconomics including work by Kleinman
et al. (2024), Thoenig (2023), Antras and Miquel (2023), Fernandez-Villaverde et al. (2024), Becko
and O’Connor (2024), Konrad (2024), Liu and Yang (2024), Kooi (2024), Mattoo et al. (2024),
Alekseev and Lin (2024), Ndiaye (2024), Pflueger and Yared (2024), Egorov et al. (2025), Fernandez-
Villaverde et al. (2025), Mayer et al. (2025), Abadi et al. (2026), and Fernandez-Villaverde et
al. (2026).! We also relate to the literature on whether closer trade relationships promote peace
(Martin, Mayer and Thoenig (2008, 2012)).

The Nash-on-Nash protocol that we use is related to the theory of Horn and Wolinsky (1988),
and has been used to study trade agreements by Bagwell et al. (2020, 2021). Many of the optimal
policy tools that we study also relate to their classic analysis in the macroeconomics and trade
literature that analyzed optimal industrial, trade, and capital control policies: Ottonello, Perez and
Witheridge (2023), Liu (2019), Bartelme, Costinot, Donaldson and Rodriguez-Clare (2019), Juhész
et al. (2022), Juhasz et al. (2023), Eaton and Engers (1992), Bagwell and Staiger (1999), Bagwell
and Staiger (2001), Bagwell and Staiger (2004), Grossman and Helpman (1995), Ossa (2014), Farhi
and Werning (2016), Costinot et al. (2014), Costinot and Werning (2019), Sturm (2022).

2 Model Setup

The global economy consists of five (types of) countries. There are two hegemonic countries, which
are large and indexed by h € H = {US,CH}. There are three sets (unit continuum) of small open
economies, which are indexed by their type n € N' = {Ayg, Acy, B}. We call countries Ay, the

1See Mohr and Trebesch (2024) and Clayton et al. (2025b) for overviews of the literature.



“allies” of hegemon h, and call countries B the “boundary” countries that are un-allied.

Hegemon h has an endowment of an upstream good wj and a downstream sector dy. We denote
their prices p,, and pgq, , respectively. Each country n € N has a final good producing sector that
produces a numeraire final good. The numeraire is common across countries. Each sector consists
of a unit continuum of identical firms, and hence we refer to a representative firm. Each country
has a representative consumer and a government. Figure 1 provides a visualization of the global

economy in this model.

Hegemon h. Hegemon h’s country has a fixed endowment e,, > 0 of its upstream good. The
downstream sector dj, of hegemon h uses the upstream goods of both hegemons in its production

process. In particular, we assume that the cost function of an individual firm in sector dj, is?

th (ydh) = <0¢;h1 Z adhukpuk - §y2h>ydh (1>

keH

Each downstream firm’s cost function is linear in its own output yg4, , but features an external
economy of scale at the sectoral level: the unit cost of production is declining in aggregate sectoral
production y:;h. The parameter £ > 0 captures the strength of the economy of scale, with a value of
zero corresponding to no economies of scale.® The term 0;}11 > ke YdpuPuy, 1S the (per unit) cost
of upstream goods purchased for the optimal bundle of inputs in production, with 6, capturing
total factor productivity. The cost function embeds that the demand by dj for upstream good wy
is gy u, = thladhuk Ya,- Given the cost function, and the fact that each individual firm is a price

taker in the continuum of firms in its sector, the profit function of a firm in sector dj, is

g, (ya,) = <pdh =0, CdyuyPuy + €y2‘lh> Y- (2)
keH

Hegemon h’s representative consumer owns the domestic upstream good endowment and the
domestic upstream sector, with profits I14,. The consumer h has linear preferences, Uy, (Chy,, , Chy) =
Cuy, Chuy, + Chy over its own upstream good and the numeraire final good. Therefore, the parameter
cu;, Pins down the domestic cost of opportunity of utilizing the upstream good wuj, in downstream

production rather than consumption. The consumer’s budget constraint is
puhChuh + C'hf < Puy, Cuy, + Hdh-

Boundary Country B. The boundary country’s final goods producing sector, denoted b, pro-

duces the numeraire final good out of the downstream goods of each of the two hegemons. Its

2 Appendix A.1.5 provides a production function that generates this cost function and expenditure shares.
3We simplify the exposition by assuming that the scale parameter £ is the same across each hegemon.
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Figure 1: This figure displays the global economic structure of the model.
production function is
Folae) = [dehxbdh - ;wagdh] — Ky [ wd, (3)

heH heH

where x, = {24, } nen-t The final term on the right hand side captures nonseparability: downstream
goods are separable if Kj = 0, substitutes if K > 0, and complements if K; < 0. The profits of a

firm in sector b are

1
IREAEDY [(9bdh = Py, )Tbdy, — fobf’fgdh] — Ky [ @sa,.- (4)
heH heH

Country b’s representative consumer owns the final goods producers in her country and consumes
the numeraire consumption good only. The consumer’s budget constraint is Cpy < IIj, and her
utility is Ub(be) = Cpy-

Allied Country A;. The allied country Ay, also has a final goods producing sector, denoted ay,,
but is only able to utilize the downstream good of hegemon h in production. This difference in the
production function of allied versus boundary countries is precisely what distinguishes these types

of countries in this paper. We think of allied countries as those that due to geography or other

4We simplify the exposition by assuming the quadratic parameter k; is the same for both hegemons’
goods.



invariable constraints are naturally in the economic sphere of one of the hegemons. The production

function of firms in sector ay, is fa, (Ta,d,) = Oapdy, Tapd, — %K,al‘Q and their profit function is®

apdp

1

Hah (xahdh) - (eahdh - pdh)xahdh - iﬁamzhdh' (5)

Country Aj’s representative consumer owns the final goods producers in her country and con-
sumes the numeraire consumption good only. The consumer’s budget constraint is C,, y < 1l,, , and
her utility is Uy, (Cq,, ) = Ca,, -

Market Clearing. The market clearing conditions for the upstream and downstream goods of

the hegemons are:

Z xdkuh + Chuh = e’uh>
keH

ZTaydy, + Tod, = Ydy,

for each h € H. Market clearing for the numeraire final good follows from Walras’ law.5

2.1 Geoeconomic Game

The geoeconomic game unfolds in a Stackelberg timing structure, summarized in Figure 2. In the
End, production and consumption occur. In the Middle, each hegemon h offers a contract to the
government of each small open economy n € N, = {4, B} in a Nash-in-Nash game, and countries
choose which contract(s) to accept. In the Beginning, each hegemon h can set bilateral export
wedges on the sales of its upstream and downstream goods in a Nash game.” These wedges can be

interpreted as export taxes or subsidies.

2.1.1 Hegemonic Contracting in the Middle.

In the Middle, each hegemon h offers a contract to the governments of countries n € N}, specifying:
(i) arequired transfer T}, , > 0 from country n’s government to country h’s government; (ii) revenue-
neutral wedges 7, = {7Th ndj, } e, With equilibrium revenues ry, ,, = > cqy Thond, T, 4, temitted lump
sum to countries n that accept hegemon h’s contract.® The transfers capture revenue extraction
by the hegemon and in practice might be monetary, in kind, or a political concession. The revenue
neutral wedges aim to influence the sourcing decisions of the targeted countries and can include both

(dis)incentives to purchase inputs from one hegemon or the other. For example, the U.S. might ask

5We simplify the exposition by assuming the quadratic parameter &, is the same across the two hegemons’
allies.

6We assume that the upstream good endowments e,,, are sufficiently large that the consumer in country
h is marginal in purchases of wuy,.

"Given the cost function and expenditure shares, it is without loss of generality to restrict attention to
wedges on sales, since wedges on purchases will change the price without changing expenditure shares.

8This leaves implicit that 7} ;, =0.



Beginlning l\/lia;d/e Enla’

Hegemons’ governments: Hegemons' governments: Production and
Set export wedges t, — Threaten foreign government with loss Consumption
of access to inputs it controls
— Demand costly actions:
— Revenue-neutral wedges 7,
— Transfers T},

Other governments accept/reject
hegemons’ offers

Figure 2: Model Timeline

of a boundary country to increase the purchases of its own goods and decrease the purchases from
China.

To enforce its demands, hegemon h threatens to stop exports of sector dy to country n in the
event that n rejects h’s contract.” Because hegemon h does not export to the rival hegemon’s allies
A_j, we assume hegemon h cannot contract with A_y,.

We assume that the two hegemons offer contracts in a Nash-in-Nash game in the Middle period.
That is, hegemon h offers its contracts taking as given both the terms of hegemon —h’s offered
contracts and that each country n € N_j, will accept hegemon —h’s offer. The Nash-in-Nash
contracting structure (a la Horn and Wolinsky (1988)) is a common simplifying bargaining protocol
also used in international economics by Bagwell, Staiger and Yurukoglu (2020, 2021) to study tariff
negotiations. It allows each hegemon to internalize the effect of its offer on the equilibrium, but not
on the offer of the rival hegemon. This simplifies the analysis by smoothing out the best response of
h, which otherwise might involve offers that induced the target to reject —h’s contract. This set-up
does not allow for the possibility that one hegemon offers a contract with terms that are contingent
on the targeted government accepting/rejecting the rival hegemon’s contract, or with specific terms
that are contingent on the terms offered by the rival hegemon. On the other hand, we employ
the Stackelberg timing structure to instead allow each hegemon in the Beginning period to set
policies that, while invariant to whether targeted countries accept or reject contracts in the Middle
period, take into account the effects on the terms of the contract offered by the rival hegemon in the
Middle period. This set-up balances analytical tractability with capturing the strategic interactions

between the hegemons that are important for the economics of the model.

9Because the target of threats (a government of a small open economy) is infinitessimal in global markets,
exclusion of that country from purchasing hegemon h’s inputs does not change the equilibrium. Hegemon h
is willing to punish the individual infinitessimal government because it loses no value by doing so.



Participation Constraints of Boundary Country B. The boundary country B receives
contracts that are offered by both hegemons. Given the Nash-in-Nash structure, B separately
decides whether or not to accept the offer of each hegemon h, taking as given that it accepts the
offer from hegemon —h. This results in two participation constraints, one for each hegemon.

If B accepts both offers, it achieves value Vp(7y) + > pcylrn,B — Th,B], where

VB(Fb) = max Hb(:Eb) — Z Tbdy, Thdy, - (6)
Tp
heH
and where Tpq, = D .cy Thpd, 1S the total wedge imposed by the two hegemons on use of dj.
If instead country B rejects h’s contract (while accepting —h’s contract), then it achieves value

VE;h(T—h,b) +7r_pB —T_p B, Where

—h —h —h —h
Vg " (1-np) = Iil?ﬁ( Oy (z, ") — Tohbd_,Tpg , St Tpy =0. (7)
b
The participation constraint of country B in its contracting relationship with hegemon h is Vg (7p) +

> nhenlthp — ThB] > Véh(T—h7b) +7_n,B — T—p, B, which simplifies to
Vi(T) +rn — Ton > Vg " (T_nsp). (8)

Equation 8 defines two participation constraints, one with respect to each hegemon h, for each

boundary country B.

Participation Constraint of Allied Country A;. The allied countries Aj only receive a
contract offered by hegemon h. This is the sense in which these countries are in the exclusive sphere
of influence of one hegemon. If allied country Ay rejects h’s offer, it cannot produce the final good
since its production function relies on the hegemon’s inputs, and therefore the country has an outside
option of 0. If allied country Aj accepts the offer, it achieves value Va, (7h.a,d,) + 7h,4, — Th.A,,

where

Va, (Th,ahdh) = glix I, (xahdh) — Th,apdpLapdy- 9)
apdp,

The participation constraint of Ay, is thefore:
Va, (Th,andy) + 7h,ay, = Th,a, = 0. (10)

Hegemon h Maximization Problem in the Middle. Hegemon h takes as given the con-
tracts offered by hegemon —h, and chooses its contracts to maximize its final payoff, U(Ch,, , Chs)+

Th, A, +Th B, subject to the participation constraints (equations 8 and 10) and to the determination



of the equilibrium in the End.'®

Single Hegemon Benchmark. It is at times be helpful to benchmark our results against the
case in which there is a single hegemon h, that is —h is a large country but is not a hegemon (i.e.,
—h cannot offer contracts in the Middle). We formally represent this case by assuming that —h

must offer a trivial contract with no costly actions: 7, = 0 and T_; = 0.

Definition 1 In the single hegemon environment, we assume that —h can only offer a trivial con-

tract with no costly actions in the Middle: 7_, =0 and T_; = 0.

2.1.2 Hegemon /’s Problem in the Beginning.

In the Beginning, hegemon h can impose a bilateral wedge t%’ d_pup O1 sales of its upstream good to
the rival hegemon’s downstream sector.'’ Given the linear structure of producers, these bilateral
wedges affect the sales price of the upstream good to the rival hegemon. That is, we can write the

price that d_j faces for purchasing uy as

pd—huh = Cuh + tz,d_huh’ (]‘1)

In the rest of the paper, it is helpful to define t5 4 , = nghadfh%tz,d_hum which is the implied
wedge that hegemon h is placing in the sales price of sector d_j; to all other countries. We derive

results below directly in terms of ¢, 4_, .

3 Geoeconomic Competition: Economic Threats

We solve our model by backward induction, and begin by characterizing the outcome of the geoe-
conomic game in the Middle, taking as given the wedges that each hegemon has already set in the

Beginning.

1080 that the hegemon’s contracting problem is convex, we assume that & < %:‘f:b and that KZ <
2

akb—28(Ka a —Ka : fac)
Rty =28(Ratry) 1 ((matrp)é-kam ) Gince each hegemon takes the other hegemon’s revenue remissions as

Fq—2€ Kb Ka—E&

given in the best response problem, an off-equilibrium deviation by one hegemon to offering an alternative
contract can generate nonzero net revenues for the other hegemon. We assume that such revenues are
remitted lump sum to that hegemon’s representative consumer.

1Tt is without loss of generality to abstract from bilateral wedges on sales of uj to dj,. Provided that
the transfer non-negativity constraints do not bind, it is also be without loss of generality to abstract from
bilateral wedges on sales of dj to ap and b. Intuitively, this is because the hegemon h is indifferent whether
it uses its power in the Middle or the wedges in the Beginning to induce changes in n’s behavior. We will
focus the exposition of the paper on cases in which the transfer non-negativity constraints do not bind.

10



3.1 Best Response of Hegemon h

We start by characterizing hegemon h’s best response to the contracts offered by the rival hegemon
—h. The three wedges in h’s contracts are the wedge on purchases of h’s downstream good dj, by h’s
allies, T, q, 4, , the wedge on purchases of h’s downstream good dj, by the boundary country, 7, pq, ,
and the wedge on purchases of the rival hegemon’s downstream good d_j by the boundary country,
Thibd_p,-

We start by building intuition. Intuitively, given the wedges it demands, hegemon h always set
the transfer T}, so that n’s participation constraint vis-a-vis h binds, since if h left slack in the
constraint it could always improve its own welfare by increasing the demanded transfer. We then
analyze the hegemon’s optimal choice of wedges. The first order conditions of hegemon h’s best

response problem yields wedges on good d, that satisfy:!?

Thoandy, = Thbdy, = —&Yd,, - (12)

Economy of Scale for dj,

Hegemon h demands the same wedge on purchases of its own downstream good dj, by both its allies
and the boundary country. This wedge takes the form of a subsidy targeting the economy of scale
within the hegemon’s own country, &, and scales with aggregate output of the sector, y,4,. This is a
standard policy motive to subsidize a sector with an external economy of scale. Because both the
allies’ and boundary country’s demand contribute to increase the sector’s output and hence affect
the economy of scale similarly on the margin, and because both are unable to use hegemon h’s
good at their outside option, the hegemon demands the same wedge of both. Equation 12 does not
include terms related to changes in the hegemon’s downstream good’s price or building power over
the target. In fact, these effects offset each other: a lower price reduces dp,’s direct profits, but also
increases power over the targets by the same amount. As in Clayton et al. (2026, 2024), the power
building motive can dull the incentive for terms-of-trade manipulation, and in this model the two
exactly offset.

The first order condition of hegemon h’s best response also yields a wedge on the boundary

country’s purchases of (the rival hegemon’s downstream) good d_j, given by

Thbd_, = ( —thd_, + (l‘bdhh — xbd_h)g) <1 + - €_§ > (13)
—— a

Terms of Trade

Building Power over B Amplification through A_j,

Hegemon h’s demanded wedge on the boundary country’s purchases of the rival hegemon’s down-
stream good is a mixture of two motives. First, when hegemon h is imposing a positive export
wedge on its upstream good, ¢ 4_, > 0, then h has an incentive to boost downstream demand from

the boundary country for d_j. This reflects an indirect terms-of-trade manipulation: by boosting

12Gee the proof of Lemma 1.
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B’s demand for d_j, the hegemon also boosts d_j;’s demand for A’s own upstream good wuy. This
allows the hegemon’s own upstream sector to earn higher economic profits. Intuitively, this use
of power is welfare-improving for the hegemon because the boundary country experiences only a
second order loss from purchasing the first additional marginal unit of d_; beyond its private op-
timum, but hegemon h perceives a first order gain through its increased profits. This force pushes
hegemon h to accommodate its rival by promoting more experts of its rival’s downstream good to
the boundary country.

The second force captures building power over the boundary country, here operating through
the economy of scale of the rival hegemon’s downstream sector d_j. By restricting the boundary
country’s demand for d_j, hegemon h is able to make the alternative to its own downstream good
less attractive by raising the rival hegemon’s downstream good price. This boosts h’s power over B
whenever B would substitute towards using more of the rival hegemon’s good at the outside option
when it rejects h’s contract, that is whenever x,;ih_h > Tpq_,- In this case, the building power motive
incentivizes hegemon h towards containment of its rival, in the form of a positive demanded wedge
on the boundary country’s use of the rival hegemon’s upstream good. However, if the boundary
country uses more of the rival hegemon’s good at the inside option (for example, this can arise if
downstream goods are complements in production), then h builds power by boosting demand in
order to accommodate the economy of scale.

Network amplification through the rival hegemon’s allies, A_j, due to the economy of scale
amplifies both the terms of trade and building power incentives. As the output of d_j rises, its
price falls and demand from A_j, rises. This increases economic profits that h’s downstream sector
earns by selling its upstream good to its rival’s downstream sector, and also affects power since
higher demand from A_j bolsters the economy of scale of d_j. The multiplicative term %*E
reflects the fixed point of the network amplification process, as further purchases by A_j increase
the productivity of d_p, bolstering demand even further and so on.

Having intuitively discussed the incentives underlying hegemon h’s best response, we formally

characterize it in the Lemma below.!?

Lemma 1 The best response of hegemon h to the contracts offered by hegemon —h is

Thbd, = — Op <7deh —t_hd, — T—h,bdh) — 05" <7Tahdh - t—h,dh)
jval
+ Ko, <7deh —thd_, — T—h,bdh>

rival
+ K30, (Wahdh —thd , — Th,ahdh>

+ KbdgwnthJLh (14)

13Lemma 1 is the counterpart to the optimal offensive policy studied by Clayton et al. (2026) (Proposition
3). The key difference is that Lemma 1 includes the rival hegemon’s wedges. For expositional simplicity, all
our results focus attention on parameterizations for which allocations are interior, Ty, 4 Tha, > 0 for h € H.
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Thpd_, = —KperThpa, — € "tha , — Kpeg"" <7Tahdh — t—h,dh> (15)

and Th.a,d, = Thbd,, Where the coefficients are defined in the proof.

Lemma 1 shows that hegemon h’s best response treats the rival hegemon’s demanded wedges as if
they were direct increases in the costs countries face from utilizing the corresponding good. This
provides sharp and intuitive characterizations of whether hegemon h shifts towards containment or
accommodation in response to changes in its rival’s demanded wedges.

First, when the two hegemons’ downstream goods are substitutes in production for the boundary
country (K > 0), demands by the rival hegemon —h that either the boundary country or —h’s allies
use more of the rival hegemon’s downstream good d_p, (4 7_pq_,d_, OF 4 T_ppd_, ), induce hegemon
h to lower its demanded subsidy of its own downstream good h for both its own allies (1 74,4, ) and
the boundary country (1 73,4, ). Intuitively, the larger demanded subsidy by —h lowers the effective
cost to the boundary country and allies of purchasing the rival hegemon’s downstream good d_j,
which in turn leads hegemon h to perceive a higher cost of the boundary country substituting its
purchases towards h’s own downstream good dj. This leads hegemon A to shift its strategy towards
earning markups on sales of its upstream good uy to the rival hegemon’s downstream sector d_y,
which it does by lowering its demanded subsidy of its own downstream good for both the boundary
country and A’s allies. By the same token, a higher demanded wedge by the rival hegemon on the
boundary country’s use of good dp, (T 7_p q,,) also induces hegemon h to reduce its own demanded
subsidy of dp. In these cases, the rival hegemon’s attempt to promote its own downstream good
or contain usage of h’s by the boundary country, is met by a response in the same direction as
hegemon & lowers the demanded subsidy on its own downstream good.

Lemma 1 also shows that when the two hegemons’ downstream goods are substitutes in produc-
tion for the boundary country (K3 > 0), hegemon h tends to pair demanded subsidies of its own
downstream good with demanded taxes on the boundary country’s usage of the rival hegemon’s
downstream good. That is, h’s demanded wedge on the boundary country’s use of good d_j is
increasing in h’s demanded subsidy on use of good dj, by both its allies and the boundary country.
In other words, as hegemon h promotes usage of its own downstream good due to changes in its
rival’s wedges, it also correspondingly contains usage of its rival’s downstream good more through

its demanded wedge on the boundary country’s use of its rival’s good.

3.2 Equilibrium Contracts

Having characterized the best response of hegemon h to the contracts offered by the rival hegemon
—h, we are now ready to characterize the equilibrium contracts offered by the two hegemons in the
Middle. The following Proposition characterizes the equilibrium wedges, with equilibrium transfers

defined by the binding participation constraints of each hegemon.
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Proposition 1 In equilibrium, the optimal demanded wedges of hegemon h are

own own rival rival
Thid, = = Ba Tandy, — By Ty, + KBy " Ta_d_, + KBy " moa_,

+ Ky(ka — k) B0 tha_,, + Br% g, (16)

own own rival rival
Th,bd,h :Kb7a Wahdh + Kb')’b ﬂ—bdh + Ya Fa,hd,h + T 7de,h

— W tha, + Kp(Ka — kb)Y ), (17)

where the loadings Ba, By, BLY"™ Ya, Yo, Ye > 0 and B{w“l are defined in the proof.

As the proof of Proposition 1 makes clear, the loadings do not depend on profitabilities (the 7’s)
or the hegemons’ export wedges (the t’s).!* This allows for concrete comparative statics on the
equilibrium wedges demanded by each hegemon. Following equation 12, hegemon h’s demanded
wedge on use by its allies and the boundary country of h’s own downstream good takes the form of
a subsidy (i.e., a demand for more use of dj). This demanded subsidy is larger when the profitability
of either its allies (1 7,4, ) or the boundary country (1 g, ) is higher. On the other hand, the effect
of increases in profitability of the rival hegemon’s downstream good d_j, for the boundary country
(or —h’s allies) is ambiguous and depends on whether the downstream goods of the two hegemons
are substitutes or complements in the production function of the boundary country. In the case
of substitutes (complements), increases in profitability from using the rival hegemon’s downstream
good results in lower (higher) demanded subsidies by hegemon h for its own downstream good dj,.

The impact of the bilateral export wedges between the two hegemons set in the Beginning
is ambiguous. An increase in hegemon h’s export wedge ¢4 , set in the Beginning leads h to
increase its demanded subsidy in the Middle when Kj(k, — k) > 0. That is, the demanded
subsidy rises when the downstream goods are substitutes (complement) in the production of the
boundary country and allies face larger (smaller) convex costs compared to the boundary country
from employing downstream goods in production. Intuitively, this corresponds to the tradeoff that
hegemon h faces between its incentive to earn economic rents from sales of its upstream good to
d_p, and its incentive to build power over the boundary country.

Equation 17 reveals that when the hegemons’ downstream goods are substitutes in production
of the boundary country, there is a strong tendency for hegemon h to contain use of its rival’s
downstream good, that is to demand a positive wedge on the use of the rival hegemon’s good by
the boundary country. In particular, an increase in the profitability of any relationship leads to an
increase in the demanded wedge on the boundary country’s use of the rival hegemon’s downstream
good. The counterveiling force to this containment incentive manifesting from the power building
motive comes from the terms of trade channel, and can be seen in the negative loading on hegemon

h’s own export wedge t5 4 ,. Intuitively when the export wedge is larger, the per-unit profits

14The simplifying assumptions that &, k4, k3, did not depend on h simplified Proposition 1 by ensuring that
the loadings are the same for both hegemons.
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from sales of h’s upstream good to the rival hegemon’s downstream sector are larger, motivating
hegemon h to use its power to accommodate its rival’s good in order to increase the boundary

country’s demand for d_; and so increase sales of h’s own upstream to d_p.

3.3 Welfare of Boundary Countries

The welfare of the boundary country is affected by competition between the two hegemons. We
characterize how changes in exogenous parameters and in the hegemons’ export wedges affect the
welfare of the boundary country.

Using the participation constraint of hegemon h, we can write that the welfare of the bound-
ary country is given by its outside option in its contracting relationship with h, that is Wp =
Vgh(T_hvb) +r_p,p —T_p, p. Importantly, this outside option depends on the contract being offered
by hegemon —h, including the transfer extracted. Using the participation constraint of the bound-
ary country in its contracting relationship with hegemon —h to substitute out r_, g — T, 5 =

Vg (=) (Th,p) — VB(Ts), we can finally write the boundary country’s welfare as

Wg =Y Vi"(r_ns) — Va (7). (18)
her

Equation 18 shows that the boundary country’s welfare is the sum of its two outside options (one
with respect to each hegemon), net of its inside option. Intuitively, this means that its welfare
depends on the power building of each of the two hegemons: to the extent each builds power by
raising the inside option relative to their respective outside option, B’s welfare falls. We formalize

this intuition in the following Proposition.

Proposition 2 The welfare effect on the boundary country B of a perturbation in an exogenous (in

the Middle) parameter e is

dWg 3 V" (rnp)  OVB(T)

de Oe Oe
heH
= Alpa_y, + Thbd_nl or Ly dTh,bdfhxbd (19)
de h,—h de —h
heH heH
Reduction in Hegemonic Power (Prices and Wedges)
where t';g':h = :Ub_d}ih — Tpd_, = N:a_ggTh,bd—h + %thd-h measures the total containment by hegemon h

of the rival hegemon’s downstream good.

The second line of equation 19 shows that the indirect welfare effects for the boundary country B
of the change in variable e occur via the reduction in the power that each of the two hegemons
has over country B, here arising from changes in each hegemon’s price and wedges. The first

term on the second line captures how the attractiveness of the rival hegemon —h’s downstream
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good affects the welfare of the boundary country via the power that hegemon h has over it, as
is the product between two sufficient statistics. The first sufficient statistic is how the change
in e affects the effective price pg , + 7_ppa_, at which the boundary country purchases the rival
hegemon’s good d_p,, accounting for hegemon —h’s demanded subsidy on its own downstream good.
These price changes affect B’s welfare to the extent they affect B’s inside and outside options
differently in its contracting relationship with hegemon hA. The second sufficient statistic, capturing
this difference, is the difference between the boundary country’s use of d_j, at its inside and outside
options, and captures a measure of the total containment or accommodation by hegemon h of
its rival’s downstream good. When hegemon h is containing use of its rival’s good through the
combination of an export wedge in the Beginning (¢j4_,) and a demanded tax in the Middle
(Th,ba_, ), a boundary country that rejected hegemon h’s contract would shift to greater use of the
rival hegemon’s downstream good d_j. In such a case, the containment policies of hegemon h mean
the boundary country benefits from a more attractive alternative from the rival hegemon —h, either
through a lower direct price or a higher demanded subsidy by the rival. In contrast when hegemon
h is accommodating its rival on net, a more attractive alternative actually further builds hegemon
h’s power, leaving the boundary country worse off.

The second term on the second line captures changes in each hegemon h’s power over the
boundary country coming from changes in the attractiveness of its own downstream good dj, and

is tied to changes in how the rival hegemon —h contains or accommodates d. When the variation
dT_p,bdy,
de

of hegemon £ is reduced and the welfare of the boundary country increases. In contrast if the rival

in e leads the rival hegemon —h to shift towards containment of dj,, that is > 0, the power
hegemon shifts towards accommodation, hegemon h’s power increases from its own downstream
good, and the boundary country is made worse off.

Proposition 2 reveals that both the level of containment policies and also the marginal effect on
containment are key sufficient statistics to determine the welfare impacts on the boundary country.
The boundary country benefits from changes that enhance the attractiveness of a rival’s downstream
good that a hegemon h is trying to contain, and also benefit from shifts that induce a hegemon to
shift towards containment of its rival.

We next use Proposition 2 to examine how changes in key parameters (in the Middle) affect the
welfare of the boundary country.

Welfare Effects of Changes in Export Wedges. First, we ask how an increase in one hegemon’s
export wedge ¢y, 4_, set in the Beginning affects the boundary country’s welfare. Applying equation

18, the welfare effect of an increase in h’s export wedge is

= =1 267+ Klria = ), =200, — Kolria = 12878 )

dth,d_h

Change in h’s Power Change in —h’s Power

When hegemon A is in total containing use of the rival hegemon’s downstream good, increases in h’s

export wedge reduce the boundary country’s welfare by increasing h’s power. Intuitively, hegemon
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h’s containment of its rival derives from its power building motive. The negative welfare effect is
amplified by geoeconomic competition when 87" > 0, and hence the higher export wedge imposed
by h in the Beginning also leads the rival hegemon to lower its own demanded subsidy of its own
downstream good d_p. This further reduces the boundary country’s welfare as the power of hegemon
h increases even more. The power consequence vis-a-vis hegemon h’s own good is ambiguous and
depends on the relative curvature of allies and the boundary country, corresponding to whether the
rival hegemon’s wedge on dj, rises or falls in the export wedge (the second term on the first line).

The second set of terms captures the welfare effects of the higher export wedge on the rival
hegemon’s own power over the boundary country, and manifests through the equilibrium effects on
production both directly and through the endogenous response of the rival hegemon. First, the
higher export wedge increases h’s incentives to earn economic profits from sales of its upstream
good to its rival, which motivates hegemon h towards accommodating its rival’s good in the Middle.
This reduces hegemonic rivalry and lowers the welfare of the boundary country by increasing —h’s
power. On the other side, the welfare effect operating through d’s own good is ambiguous and
again depends on the relative curvature of allies and the boundary country.

Welfare Effects of Changes in Profitability. We next examine how the welfare of the boundary
country is affected by changes in the profitability of hegemon’s allies or its own profitability of
using a hegemon’s good. Would the boundary country be better off if one hegemon became more
attractive relative to the other (through a factor external to the boundary country, such as the
upstream cost), either through an increase in the profitability mg, relative to mg_, or through

an increase in the relative profitability of hA’s allies relative to —h’s allies? Formally, we define

Ah — oWpg _ oWp
a 87Tahdh aﬂ'a_hd_h

as the relative benefit to B of an increase in h’s allies’ profitability, and

define AZL analogously. Applying Proposition 2, we have
Al =2(B3" + KB (1, 5 — 1120 5) + (757 — Kyy2"™) (Tba, — Tod_,)- (20)

A =208 + KB ) (% 1 — ) + (7 = Kyyg™™) (Tva,, — Ta_,) (21)

Equations 20 and 21 reveal that the two key determinants of the welfare impact on the boundary
country are the relative containment policies of each hegemon and the relative use by the boundary
country of each downstream good. First, the boundary country benefits from a shift in profitability
away from the hegemon that is doing more to contain its rival. Intuitively, this reflects the greater
power reduction from improving the alternative to the hegemon trying to contain its rival, and
suggests one source of benefit from the rise of a competitor. On the other hand, for K} not too
large, the boundary country also benefits from increases in profitability of the hegemon from which
it purchases more inputs. This latter effect derives from changes in how each hegemon tries to
contain its rival, and orients around how the boundary country benefits from containment policies

by the rival of the hegemon on which the boundary country is more reliant in terms of total imports.
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Benchmark: Case of a Single Hegemon. We benchmark our results against the case of
a single hegemon (Definition 1). When A is the sole hegemon, the outside option of the boundary
country when it rejects h’s contract is W5H = Vg "(0) (where SH stands for single hegemon),
that is the value from operating with no costly actions but also without access to h’s downstream
good. This differentiates the outside option in the single hegemon world from that in the world
of multiple hegemons, in which the outside option was to accept —h’s contract, the value of which
was influenced by the equilibrium wedges offered by the rival hegemon. Applying the Envelope

Theorem, we have for a perturbation in an ex-post constant e

oWt _ oW Opa, _y,
de  Oe e bd—n

Importantly, whereas in the multiple hegemon case the welfare of the boundary country depends
on reducing the power of each hegemon (i.e., shrinking the gap between the inside and outside
options), in the single hegemon case the welfare of the boundary country depends only on raising
the outside option (Clayton et al. (2024)). This centers the focus on the attractiveness (price)
of the alternative. Moreover, the boundary country loses the benefits that arise from the rival
hegemon economic containment of h (or conversely, the boundary country avoids the costs arising
from economic accommodation between the two hegemons).

For comparison, we revisit the welfare implication of changes in the export wedge t, 4 , and

profitabilities for the boundary country. For the export wedge, we have

owsH 0
5_—_ (1 + 5’ o
8th,d7h atiL,th

—h
)xbd_h < 0.

With a single hegemon, a higher export wedge imposed by h is unambiguously welfare-reducing for
the boundary country. Intuitively, the higher export wedge depresses production of d_j, reducing
its economy of scale and raising its price. Since the alternative good d_p, serves as the outside option
for the boundary country, this deteriorates its outside option and lowers its welfare. Next revisiting

the implications of profitability, we have for a profitability parameter = that

aWB _ é.ayd,h LIZ‘_h
or > or hdew

so that the comparative static on boundary country welfare is the same as the comparative static
on output of d_p. In this case, we have that y4_, is increasing in m,4_, and decreasing in 74, . This
is a manifestation of the idea that the boundary country benefits from a bolstering of its outside

option and fragmentation away from the coercive hegemon and towards alternatives.
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3.4 Impact of Rivalry on Hegemon’s Allies

Competition over the boundary country has implications for the power and treatment of each
hegemon’s allies. We define hegemon h’s power over its allies as the slack in Ap’s participation

constraint when no costly actions are demanded. Therefore, we have:
Powery, 4, = Va, (0).

By Envelope Theorem, for an exogenous variable e we have

dPowery, 4,  Oll,,  Opa,

de = 9e  Oe Landy: (22)

As there are changes even external to the hegemon’s allies, network amplification through the
economy of scale affects the price at which the hegemon sells dj, to its allies, which in turn affects
h’s power over them. Changes that increase the demand of the boundary country for dj result in
an increase in h’s power over its allies. We consider two perturbations of interest.

Effects of Export Wedge on the Rival Hegemon. First, we consider the effect of an exogenous
increase in the export wedge ¢, 4_, that h imposes on sales of its upstream good to the rival hegemon

in the Beginning. Applying equation 22, we have

dPowery, 4,

= Kyp(Kkp — ka) B " Tqyay, -
dth,d,h

The impact of the higher export wedge on h’s power over its allies is ambiguous and depends on the
strength of the terms of trade and building power channels. First, when goods are separable in B
and K} = 0, there is no effect of the rivalry on the hegemon’s own allies. When K > 0, then power
over h’s allies rises when demand responses are strong for the rival hegemon’s allies (k, < kp) and
falls when demand responses are strong for the boundary country (kp < kKg)-

Effect of Boundary Country Profitability We next consider the effect of changes in the profitabil-
ity to the boundary country of using each hegemon’s downstream goods, that is mq, . The impact

on the power of hegemon h over its allies is given by

dPowery, a, own
=Py Tapdys
dmyg,
dPOWQl"}LAh - K rival
di = bﬂb Laydp, -
Tod_),

Hegemon h’s power rises over its allies when the boundary country becomes more economically
profitable in its purchases of dj, a result of the economy of scale. Intuitively as the boundary
country’s greater profitability increases from using dj increases, in equilibrium it purchases more
of that good, making h more productive and increasing its attractiveness to its allies. Conversely,

when downstream goods are substitutes in boundary country production, an increase in profitability
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for the boundary country of using the rival hegemon’s good lowers h’s power over its allies. This
once again arises as a consequence of the economy of scale, as B’s diversion of expenditures towards
d_p and away from dj raises the cost of dj’s production and so increases the price faced by h’s
allies, lowering h’s power over them.

Effect on Costly Actions Demanded from Allies. Since the impact of the hegemon’s power over
its allies manifests through the economy of scale, the change in the hegemon’s power also informs
how the hegemon changes its demands (costly actions) for use of its own good, that is 73 4,4, -
When the hegemon’s power grows due to an increase in output yg4, with a corresponding fall in
its downstream good price, the hegemon also starts demanding that its allies use even more of dp,.
Equilibrium changes that result in an increase in the power of the hegemon h (either the export
wedge or profitability) are therefore reinforced by greater demands of h’s allies to use dj,, translating

the power increase into a rise in costly actions that further cement its power.

4 Geoeconomic Competition: Hegemonic Export Wedges

Having characterized hegemonic competition over contracts, we now characterize geoeconomic com-
petition in the hegemons’ policies set in the Beginning in anticipation of competition in the con-
tracting stage (the Middle). Formally, we study the Nash game of each hegemon setting its export
wedge tp q4_, on sales of its upstream good to the rival hegemon’s downstream firm. In setting its
export wedge, each hegemon internalizes its effect on the terms offered by the rival hegemon in the
contracting game in the Middle, and the resulting equilibrium. We label these subset of motives that
focus on influencing the offer of the rival hegemon as geoeconomic competition in the Beginning.
Before presenting the optimal export wedge of each hegemon, we start by building intuition
for the underlying economic forces, focusing in particular on how anticipation of geoeconomic com-
petition between the two hegemons affects the desired export wedge. The change in hegemon h’s

welfare from a change in its export wedge t5, 4_, can be decomposed as'®

Terms of Trade Building Power
—_———
oUy, y 1 " + Ka 4ot
=Yd_, — hyd_p, h,—h
Otha , Kq —§ Ka — &
Terms of Trade Building Power
1 OT—hpd_, Ka  OT—hbd_p 4ot OT_hpd),
_th,d,h 7 Lbd, - (23)

_l’_ . —
Ko —& Otha_,  kKa—E& Otha_, ™" Otna,

Vv
Geoeconomic Competition

The first line contains two standard effects of optimal trade policy and the geoeconomic offensive
problem. First, there is the standard terms of trade (monopolist) incentive from trade policy: as the

hegemon increases its export wedge, the sales price of its upstream good to d_p, rises. This increases

15See the proof of Proposition 3.
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the per unit rents its upstream sector earns on sales to the rival hegemon, net of how much demand
is reduced by the higher price. This terms of trade manipulation via an export tax is reminiscent, via
Lerner (1936) symmetry, of the motive for an optimal tariff, a tax on imports (Johnson (1953)).16
In both cases the aim of the optimal tax is to increase the relative price of exports compared to
imports. Second, there is a motivation arising from offensive geoeconomic policy, to build power
over the boundary country (Clayton et al. (2026)). Hegemon h builds its power by increasing the
price of the alternative d_j whenever the boundary country would substitute to d_j after being cut
off by h; that is whenever t;b‘ft_h = xf}dih — Zpd_, > 0. In this model, this building power motive
of increasing the gap between B’s inside and outside options is summarized by hegemon h’s total
containment of its rival through both its export wedge in the Beginning and its demanded wedge
on the boundary country’s use of the rival hegemon’s downstream good in the Middle.

The second line captures forces specifically arising from geoeconomic competition. Geoeconomic
competition in the Beginning arises because hegemon h’s export wedge affects the costly actions
that the rival hegemon demands of the boundary country and —h’s allies in the Middle. The second
line reveals how geoeconomic competition interacts with the terms-of-trade and building power
motivations.

The first term on the second line captures the interaction between geoeconomic competition
and terms-of-trade manipulation. As h raises its export wedge ty 4_,, the rival hegemon alters

OT_h.bd . . .
W_h = Brivel which in turn affects the demand of
d_p

its demanded subsidy of its own good,
the boundary country and the rival hegemon’s allies for d_;,. When a higher export wedge lowers
the rival hegemon’s demanded subsidy, that is 3} wal > 0, then the increase in the export wedge
depresses demand for d_j even further because not only does the price of d_j increase directly,
but also the rival hegemon’s demanded subsidies for its purchases falls as well. This additional
dampening of demand for the rival hegemon’s downstream good from the boundary country, also
dampens demand by the rival hegemon’s downstream sector for h’s upstream good. This motivates
hegemon h to shade its export wedge in order to preserve demand for its upstream good and so
preserve its economic profits. On the other hand, when /™% < 0 and a higher export wedge
promotes larger demanded subsidies by the rival hegemon for d_p, the rival hegemon’s attempts to
promote its good serve to cushion the drop in demand for its downstream good, in turn cushioning
the drop in demand for h’s upstream good. This motivates hegemon h to raise its export wedge
further, since the rival hegemon’s response partially offsets the resulting fall in demand.

The second term on the second line captures the interaction between geoeconomic competition
interacts and the power building motive. It comprises two effects. First, there is the effect on
building power operating through the rival hegemon’s downstream good. Whenever hegemon b is

in total containing its rival, that is /"

n > 0, then hegemon h builds power even further when
the rival hegemon responds by lowering its demanded subsidy of d_j, that is when 3] wal ),
Conversely when Syrival < 0, the rival hegemon’s responds to the higher export wedge by attempting

16See Ossa and Redding (2026) for a modern review.
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to preserve demand for its downstream good through a higher demanded subsidy, which mutes
h’s power building motive. In this case, geoeconomic competition via power building vis-a-vis
the rival hegemon’s downstream good actually pushes against higher export wedges. The second
effect captures the effect operating through hegemon h’s own downstream good. In particular,
hegemon h builds power even further if its higher export wedge induces the rival hegemon to

shift towards accommodation in the contracting game, that is to lower 7_p, 34,. This effect, given

by %Z;Zid: = Kp(ka — kb)Y wal is ambiguous and depends both on whether downstream goods
are complements or substitutes, and on the relative demand curvature of allies and the boundary
country.

Having characterized the underlying forces that motivate hegemon h’s choice of the export wedge
in the Beginning, we now characterize h’s optimal choice of export wedge in the best response
problem in the Beginning (taking as given its rival’s wedge). As a preliminary to the proposition
below, we define y4_, (t) to be equilibrium output of sector d_j when wedges are t = {t; 4_, }ren,
and similarly define 7, pq_, () and x4, (t). The following proposition characterizes the best response

of hegemon h in the Beginning.'”
Proposition 3 The optimal export wedge of hegemon h, given the export wedge of hegemon —h, is

11
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where ¢ and Y are defined in the proof.

The optimal export wedge is a weighted sum of four terms. The first term corresponds to the
terms-of-trade incentive, and scales with the output of the rival hegemon’s downstream sector d_p,
since that output determines the rival’s demand for h’s upstream good. This force pushes for a
positive wedge in order to earn profits from sales of the upstream good.

The second term captures the building power motive operating through the attractiveness of the
rival hegemon’s downstream good d_j to the boundary country. Its sign depends on whether the
hegemon h is containing or accommodating the rival hegemon’s downstream good in the Middle.
Whenever hegemon A is containing the rival hegemon’s downstream good, that is demanding the
boundary country use less of it in the form of a positive wedge 73 44_, (0), the hegemon is also incen-
tivized towards containment in the Beginning, which is achieved through a higher export wedge that

further reduces the attractiveness of d_j. This motivation to build power interacts with geoeco-

OT—hbd_y, — Brival
8th,d_h t ?

which amplifies (dampens) the building power motive when the rival hegemon reduces (increases)

nomic competition because of changes in the rival hegemon’s demanded wedges,

its demanded subsidy of d_j in the Middle in response.
The third term captures the interaction between geoeconomic competition and the building

power motive operating through hegemon h’s own downstream good. Its effect depends on whether

1"To ensure that the hegemon’s optimization problem is convex, we assume that the model parameters
satisfy v > 0, where 1 is defined in the proof of Proposition 3.
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increases in the export wedge lead the rival hegemon to shift towards accommodation or containment
in the Middle. When the rival hegemon shifts towards accommodation (containment), hegemon h
has an incentive for higher (lower) export wedges in order to enhance (preserve) its power.

The final term reflects how the hegemon adjusts its export wedge in response to the export wedge
set by the rival hegemon. The proof of Proposition 3 shows that the loading ¢ can take either sign.
For a sufficiently small economy of scale parameter &, the sign of the loading ¢ is determined by
Ky(kp—kKq). As aresult, the hegemons’ export wedges in the Beginning can be strategic complements
or strategic substitutes, and are strategic complements (substitutes) when downstream goods are
substitutes in the boundary country’s production and allies have steep demand curves.

To build intuition, we provide numerical examples in Figure 3 and 4. These figures plot how
hegemon h’s utility varies with the export wedge it sets in the Beginning, holding fixed the export
wedge set by the rival hegemon. The figures decompose the changes in the hegemon’s utility
into the contributions coming from the components related to terms of trade, building power, and
geoeconomic competition channels (equation 23). The figures use the same model parameters,
except for the parameter specifically being varied in each comparative static.

Figure 3 focuses on variation in the parameter K3 governing the substitutability of the hegemons’
downstream goods in the boundary country’s production function. A higher K} implies the two
hegemons’ downstream goods are more substitutable from the perspective of the boundary country’s
production. Each panel plots in the solid black line how the hegemon’s utility varies in its export
wedge (relative to the baseline of an export wedge equal to zero). The optimal export wedge is pinned
down by the maximum of this curve (recall the optimization problem is convex) and denoted by a
black dot. The figure also decomposes how the four subcomponents of equation 23 contribute to
changes in the hegemon’s utility. These areas are the integrals over each of the terms in equation
23.

The blue area labeled “Terms of Trade" focuses on the effect of the hegemon’s export wedge on
the export price of its upstream good to the rival hegemon. A higher export wedge raises the price
at which the upstream good is sold to d_p, increasing per unit revenues on sales of the upstream
good. While this reduces the total amount exported to the rival hegemon, it raises more export
revenue, and leads to the classic argument for an optimal tariff or export tax.

The red area labeled “Building Power" focuses on the effect of the hegemon’s export wedge
of the price of the rival hegemon’s downstream good for the boundary country. A higher export
wedge leads to an increase in the rival hegemon’s downstream sector good price, since the sector
passes through the higher input cost to preserve its profitability (zero profit). Recall that from the
perspective of hegemon h the outside option of the boundary country depends on how attractive the
rival hegemon —A’s inputs are. A higher price of exports by hegemon —h to the boundary country
makes this outside option less attractive. On the other hand, hegemon h might have incentives to
use its power over the boundary country to induce it to buy more of the rival hegemon’s good in

order to boost demand by the rival hegemon of its upstream good. Hence whether the red area
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is positive or negative in terms of its contribution to the optimal export wedge is ambiguous and
depends on wether the hegemon is accommodating or containing the rival hegemon.

The two areas above focused on the effects of an export wedge taking as given the costly actions
demanded by the rival hegemon in the Middle part of the game. These effects would be present
even if the rival hegemon was simply another country that could not exert any power. Equation
23, however, clarifies that in the case of two hegemons competing there are additional effects. The

" arises from the effect of the

light blue area labeled “Terms of Trade (Geoeconomic Competition)
export wedge on how the rival hegemon uses its power and the resulting terms of trade effect. The
effect of the higher export wedge is ambiguous and depends on whether it induces the rival hegemon
—h to shade or increase its demands to the boundary country that it buys more of hegemon —h
goods. Whenever it leads to a shading of the demands, this in turn reduces the demand of the rival
hegemon’s downstream sector for the upstream exports of hegemon h. Facing lower demand for its
upstream exports reduces the hegemon h profits in its upstream sector.

The light red area labeled “Building Power (Geoeconomic Competition)" arises from the effect
of the export wedge on whether the rival hegemon —h uses its power on the margin to accommodate
or contain hegemon h. The positive (negative) effect arises when the rival hegemon reacts to the
export wedge by decreasing (increasing) the containment effort, that is decreasing the asks it makes
to the boundary country not to buy hegemon h good. Therefore the area is ambiguous. A second
force is whether the rival hegemon shades or increases the demands to the boundary country that
it buys its own goods interacted with hegemon h policy of containment or accommodation. All
else equal, the effect is positive whenever the rival hegemon reaction lines up with the objective of
hegemon h. For example, when hegemon h aims to contain the rival, and the rival reacts by shading
the demand to the boundary country that it buys more of its own good.

The left panel of Figure 3 presents the decomposition for a low (positive) value of Kj, that is
for the case in which the two hegemon’s downstream goods are close to separable in the production
function of the boundary country. The optimal export wedge is positive, with the positive loading
coming from the terms-of-trade channel. All other components are negative. Intuitively, when
the two hegemons sell goods that are almost separable in the production function of the targeted
boundary country, hegemon h has incentives to accommodate the rival hegemon in order to maximize
the revenue from terms of trade manipulation. Once the two hegemons are accommodating each
other, a higher export wedge destroys some of the implicit coordination and the rival hegemon
reaction destroy some of the revenue extraction.

The right panel of Figure 3 shows how hegemon h’s incentives shift from accommodation towards
containment when the two hegemons are economic competitors downstream, that is when Kj; > 0 is
larger and the downstream goods are closer substitutes in the boundary country’s production. The
terms of trade channel still pushes for positive export wedges as before, but now the Building Power
motives both add to the incentives to impose higher export wedges. The reason is that hegemon h

now wants to restrict its exports to hurt the rival hegemon by both making it less attractive as a
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Figure 3: Export Wedges When the Two Hegemons Compete: Variation in Substitutability
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competitor (outside option) and in order to induce it to lower its containment policies.

Figure 4 repeats the exercise of Figure 3, but instead considers in the top Panel the variation in
the profitability of the boundary country in its utilization of h’s downstream good, 7y, ; the bottom
panel considers the variation in the profitability of the boundary country in its utilization of the
rival hegemon —h’s downstream good, mq_,. The top left panel shows that when profitability is
low, the positive export wedge comes largely from a positive loading on the terms-of-trade channel.
Interestingly, the Building Power channels starts positive for low export wedges, and then turn
negative at higher export wedges. Intuitively, when the boundary country has low profitability
from using djp, the value to hegemon h is dominated by terms of trade manipulation, since the
low profitability limits exports of hegemon h’s downstream good to the boundary country and
therefore limits its ability to build power and compete geoeconomically in the Middle period. The
right top panel shows that at higher profitability (and given the parametrization has a relatively
high substitutability K3), Building Power becomes an increasing contributor to the value to the
hegemon from its export wedge. The higher profitability of hegemon h’s good for the boundary
country incentivizes hegemon h to pursue containment policies toward the other hegemon to build
power.

The bottom panels of Figure 4 instead illustrate the variation in the profitability of the boundary
country in its usage of the rival hegemon —h’s downstream good, m4_,. Here the decomposition
reflects the opposite pattern as for mg, . The left panel shows that the forces at low profitability of
d_p, mirror those for high profitability of dj, with positive loadings the Building Power component

representing an incentive towards containment. By contrast the right panel shows that at high
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Figure 4: Export Wedges When the Two Hegemons Compete: Variation in Profitability
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Figure 5: Export Wedges with a Single Hegemon
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profitability of the rival hegemon’s good for the boundary country, much as in the case of low
profitability of hA’s own good, incentives tilt towards the terms of trade manipulation.

It is instructive to benchmark the results above against the case in which hegemon A is the sole
hegemon (Definition 1). Figure 5 replicates the exercise of Figure 3 under the same parametrization,
but where hegemon h is the sole hegemon. It shows that the terms of trade and building power
forces go in the same directions as in the case of multiple hegemons. That is, even when the country
—h is only an economic competitor, h’s incentives orient around positive loadings on the terms
of trade channel when goods are close to separable, and positive loadings also on Building Power
when downstream goods are substitutes. Relative to Figure 5, Figure 3 shows how geoeconomic
competition interacts with the terms of trade and power building motives that underlie the tradeoff
the hegemon faces between earning economic rents from its rival versus containing its rival in order
to build h’s geoeconomic power. The presence of a competing hegemon that can offer a close

substitute increases the incentives to apply export wedges to contain the rival hegemon.

5 Extensions

Bargaining and Threats Between Hegemons. One interesting extension of our model
is to allow for bargaining and threats between the two hegemons. We sketch here an illustrative
extension. We assume that in the Beginning before setting export wedges, the two hegemons can
bargain over three terms: (i) the export wedges set in the Beginning; (ii) the contracts offered in

the Middle; and, (iii) a side payment Tyygcm from CH to US, with Tyscn < 0 capturing a side
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payment from US to CH. We assume that bargaining takes the form of Nash bargaining and that

the two hegemons have equal bargaining power, so that the bargaining solution solves

(35, 1y 05 + Toson = UGs(t9) - Uon = Tos.on = Uou(t?)
subject to the participation constraints of boundary countries and allies, and where we have defined
U }? (t9) as the outside option of each hegemon when bargaining breaks down. We think of the
outside option Uho as being a function of the threats t© = {tg,d,h}hEH made by each hegemon,
where tg’ d_, 18 the export wedge that A will set if bargaining breaks down.
Given this bargaining structure, fixing the threats t©, bargaining between the two hegemons
results in a “grand coalition” in which the two hegemons effectively collude to become a single

hegemon that maximizes their total surplus. That is, the two hegemons implicitly solve

tnrnh) ,; o

subject to the participation constraints. There are a few interesting consequences of the grand
coalition structure. First, the incentive to manipulate the terms of trade with respect to the rival
hegemon’s downstream sector is eliminated, since that manipulation is at best zero sum and can be
replaced with shifts in transfers and domestic wedges. Second, the hegemons’ motivations to build
power become more nuanced. The two hegemons still have incentives to build power in each of
their relationships with the boundary country, maximizing the gap between the inside and outside
options of the target in each relationship so that they can extract transfers in relationships with
both the boundary country and allies. As a consequence, the hegemons still have to balance the
desire to make each good more attractive to increase power in one relationship, against the fact that
that good serves as the outside option in the other relationship.'® However, the motives to contain
each other are muted given the ability to make transfers as part of the grand bargain.

Finally, we sketch the hegemons’ motivations in their choice of threats tg,d,h' Given Nash

bargaining, the transfer from the US to China is given by

Ucn — U8y (t°)  Uys — UZs(t9)
2 2 '

Tus,ca =

The US benefits from economic threats that are asymmetrically costly to China, that is that lower
China’s outside option relative to the US’s outside option. It is also interesting to note that the
threats employed shift the surplus between the two hegemons, but do not alter the resulting alloca-
tion. That is, hegemonic threats are a mechanism to improve the bargaining position, but in the end

each hegemon backs down on its threats once the bargain is resolved. These types of asymmetric

I3Tf the two hegemons as a bargaining unit can also consolidate their threats, that is offer the target the
choice to accept both hegemons’ contracts or lose access to both hegemons’ goods, then the outside option
would be zero and incentives would orient around lifting the boundary country’s inside option.
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treats are consistent with the observe patters of the U.S. using threats in semiconductors toward

China, while China uses threats in rare-earths towards the U.S. to bargain (Clayton et al. (2025a)).

Anticoercion and Economic Security. A second important extension is to allow for dif-
ferent countries to pursue economic security policies. We sketch how to extend the model first to
incorporate economic security by the targets of coercion. We then sketch an extension in which the
hegemons pursue economic security vis-a-vis each other.

To capture economic security policies by the allies and the boundary country, we could extend
the setup by assuming that each of these countries can in the Beginning choose investment between
hegemon-reliant technologies or home alternatives. We could assume that there is a fixed factor
that can be allocated between a nontradeable production sector and the country’s tradeable sector,
with a greater factor allocation increasing the productivity of that sector. Building from the welfare
results of Proposition 2, the boundary country would be motivated to allocate its factor in ways
that reduce each hegemon’s power over it. Allies, being held to their outside option, would have
an incentive to fragment away from their hegemon and invest more in home production, which can
motivate each hegemon to set commitments to limit their coercion.

To capture economic security policies between the two hegemons, we could extend the model by
assuming that each hegemon can allocate a local factor between producing its own upstream good
and producing an alternative to the upstream good of its rival. Assuming each hegemon is relatively
less efficient at producing the alternative, each hegemon has an incentive to rely on purchases of its
rival’s good for economic reasons, but would also have an incentive to invest in its home alternative
to circumvent its rival’s export wedge or to influence its rival’s offered contracts in the Middle. Even
if the two hegemons are bargaining as sketched above, each hegemon might have an incentive to
invest in its home alternative in order to increase its bargaining power vis-a-vis its rival by blunting
its rival’s economic threat. For example, this might capture Chinese incentives to develop its own
advanced semiconductor industry if the U.S. imposes a high export wedge to China in that industry

for geoeconomic competition reasons.

Commitment. In models with a single hegemon, the hegemon can benefit from commitments
to limit its own behavior in order to deter economic security policies by its targets (Clayton et al.
(2024)). It would be interesting to extend our setup to allow for economic security policies and
commitments by the hegemons’ over their coercion. We conjecture that the prospect of a rising
competitor might mute the incentives of an incumbent hegemon to commit itself to more limited
coercion. Intuitively, if a rising competitor will erode the rents that the incumbent can earn from
its geoeconomic power, the incumbent’s motivation to preserve these rents by adhering to rules will
be lowered, and the incumbent might start turning more extractive even towards its allies. It is
also interesting to consider the relative incentives of the two hegemons to structure rules, as well as
when rules are adopted globally (e.g., commitment to limit coercion of all countries) versus within a

more contained area (e.g., commitment only over allies, over whom the rival hegemon cannot easily
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compete).

6 Conclusion

In this paper we introduce a model of geoeconomic competition in which two hegemons both have a
profitable trading relationship with each other and compete with each other in exerting power over
the rest of the world. We characterize regimes of the model in which the two hegemons accommodate
or contain each other and show how these regimes affect the welfare of the rest of the world. We
relate the model to both the current U.S. and China rivalry and to previous episodes of great power

competition.
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ONLINE APPENDIX FOR
“THE GREAT GAME: A MODEL OF GEOECONOMIC COMPETITION”

Christopher Clayton = Matteo Maggiori  Jesse Schreger
March 2026

A.1 Proofs

A.1.1 Proof of Lemma 1
The utility of hegemon h can be written as
Uh = Cuheuh =+ (pd,huh - Cuh)yd,h + Hdh + Th,Ah + Th,B

We begin by simplifying. We have that
g, = (Pdh —Cdy, — t—pd, + fy:r,h)ydh

where we have defined cg, = 9;}} Y ke Cdyuy,Cuy, a0d t_p g, = 9;hloédhu_ht—h,dhu_h-

Because the optimization problem of A is convex and h has a complete set of wedges on
Ap, we re-represent h’s problem under the primal approach of choosing z,, 4, directly, with the
implementing wedge given from the FOC,

Hahdh - pdh - Th,ahdh
Ra

Lapdp, =
Under the primal approach, the participation constraint of Ay is given by
Ha(xahd}L) - Th,Ah Z O

Analogously, the optimization problem of B is convex and h has a complete set of wedges, so
we again employ the primal approach, with h’s wedges satisfying

Thbdy = Obdy, — Pdy, — T—hpdy, — KoTody, — KpTea_,, kEH
while the primal representation of the participation constraint is
Iy (26) — 7-nps — Thop > Vg™ (T-np)

Note that if either participation constraint is slack, the hegemon can strictly increase its objective
by increasing its demanded transfer. Therefore, both participation constraints bind, and we have

Tthh = Ha(xahdh)

Thp = () — T npxs — Vg " (T_np)

so that internalizing and using that pg , ., — cu, = thd ,,,

Un = cup€up, + thia_pYd_p + May, + Ma(Taya,) + Do(zp) — Tonpzs — Vg™ (T-np)
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where equilibrium prices satisfy
Pdy, = Cdy, + t—k.dy, — EYay,
and market clearing implies
Yd_,, = Ta_pd_p, T Tod_,,
Yd, = Tayd, T Tody,
and finally demand of —h’s allies is

ea,hd,h - pd,h - T—h,a,hd,h

La_pd_p =

Ra

We can now take FOCs. First, the FOC in z,, 4, is

0 oIl (x, oll, oIl 0
0:<pdh +§>ydh+ @ hdh)+( + b) P

0T aydy, 0T aydy, Opa,  Opa, ) 0Taya,
By Envelope Theorem oll, 4 O, _ —Zg,d, — Tbd, = —Yd4,- By construction, Ma(aya) _
' Opay, Ipa, ndn h h 024, 4y,
Thayd,- Therefore, we have
Th,ahdh = _éydh
Second, the FOC in x4, is
apd 81_[17 oIl aﬂb 8pd
0=< &) Yay T A — Thbdy T =+ -
OTpay, 0T, Opd),  Opdy, ) OTayd),
Applying Envelope Theorem and market clearing as before and using that 7,4, = 82?;
h
T_h,bdy,» W€ Obtain
Thbdy, = —EYdy,
Finally, we take the FOC in x34_, , given by
axa,hd,h apd,h 81_[[; 8Hb(xb) 8pd7h 8VB_h(7-_h,b) apdih
0=tha 1+ =5, "% T oma, MM T Opy, Om, 0 9
Pd_, OTpd_, Thd_y, Pd_, O%pd_, Dd_j, Thd_y,
o O0a_pa 1 ou AT, (x3)
Using W = — (%bdih — Tohpbd_p = Thibd_ps apbd_:: = —pq_,, and (by Envelope
Vg "(rny) _ . —h
Theorem) g T T, We have
1 Opa_, Ipa_,,

Thbd_p, = —thd_), (1 - > + (Tpa_, — ‘rb_dh,h)

Rq 8xbd7h 8$bd,h

op
Now to evaluate z—", we have
Thd_,,

Pd_, =Cd_p, *tha , —&§(Ta_pa_, + Tod_,)
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Oa_pd_p—Pd_p—T—ha_pd_y

and so substituting in demand z, ,q , = and rearranging, we obtain

Ra
Kq Kq Ka&
Pd_, = —=Cd_p + —thd_, — ——2Oa_pd_p — T-ha_pd_pn) = — 2 Tbd_
" Ka—§& " Ke—§ "oke— ¢ ondon ondoh Ka — & "
apd—h _ Ka&
6xbd_h Ra — {
and so then we obtain
Ra Ka& —h
T =———t - —(x -
hbd_, L f( bd_p, — Tpg )

We can therefore consolidate our three key FOCs of hegemon h,

Th,ahdh = _gydh
Thbdy, = —EYd,,
Ka R, g

Thbd_p — —ﬁth,d,h

—h
. - ﬁ(xbdw — Ty )

a

and proceed from here to solve the system, in conjunction with the three key implementability

conditions (FOCs of A, and B),
Th,ahdh = eahdh - pdh - "anahdh

Thbdy = Obdy, — Pdy, — T—hbdy — KbTod, — KpToqd ,, kEH

To solve for the equilibrium, we start by reducing the system of equations. We first substitute out
Th,apd, = Th,bdy, to obtain

Thbd, = —8Yd,
K Ko _n
Thbd_, =~ ¢ igth,d,h - a_ g(xbd,h — xbdfh)
a a

Th,bdh = eahdh - pdh - K/axahdh

Thbdy = Obdy, — Pdy, — T—hbdy — KbTod, — KpToqd ,, kEH

O, d, —Pd, —T . . _ Ovd_, —Pd_, —T—h,bd_
We then use z,,q, = w (the third equation), xbdhh = h H}; b and
a —
market clearing yq, = 4,4, + %4, to obtain

Oandy, — Pdy, — Thpbd
h@h h ,Oh

Thbd, = —§ — &Tpa,,

Raq
Kq ke ko€ Ovd_,, —DPd_, — T—hpd_,,
Thbd_p, + ———thd_, = — ¢ %bd_, +
Ka — & Ka —§ Ka —§ At

Thbd, = Obd, — Ddy, — T—hpdy, — KbTod, — KpTpa_,, kEH

Substituting in for pgy, and pg , ,

Ka — 2§ -1 Yy
= —Zpdy, — — (Tapd), — edh O‘dhu—ht—h,dhu,h)

Ka§ Ka

Th,bd,
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Ra — é‘ _ 1ty —1
Thvbdfh K é‘ - g h,d_pup d,hadfhuh
a

-1 y g -1 Y
<7de—h - 9d_h0‘d_huhth,d_huh - T—fubd_h) + e (Ta_pd_p — ed_had—huhth,d_huh = T—ha_pd_p)

+ e
1 Kakp — (K + Kb)€

- xbd_h
Rp Ra — g

_ -1 Y
2Th bd;, = <7deh - 9dh Adpu_p o dyu, — Th,bdh> — KpTpd, — KpTpa_,

5 —1 Y
K é-(ﬂ-afhdfh - ed,hadthhth,d,huh - T*h:afhdfh)

a —

_ -1 Y
Th,bd_p, —(Wbdh =05, 2ty g, Th,bdh) +

 Kakp — (Ka + k)&
Kq — &

We can rewrite the first two equations as

Tod_, — KpTpa,

Ka — 25 1 -1 y
Tod), = = Thbdy — — (Tapd, — g, Ydpu 24 4,0_,)
/‘Gaf Ka

1 Kakp — (Kq + Kp)E  Ke—¢ 1, -1
— Thd_, == — 7 Thbd_, ~ zthd upta_, Xd_pun
Kb Ka_g Ka 5 y&—pUp = A_}p

1

-1 y
o e = 0, 0t gy, = Tohbd o
I ¢

— (T d, — 07 ag ,ut — T ha_rd_
Kb Kaq —f( fdond=h d—p hULTh,d_pup s0—h h)

We can then substitute into the latter two equations,

2(ka + Kp)E — Kakip » , v y y
Thobdy, =\ Tody, — O, Qdpu_ 12 p, g0, — T=hbdy | ¥ (Tapd, — 05, Cdpu t25 4,0 )
Ko .
Kp(Ka — §) 1 1
— K - T _ 6 a ty T
bK/aK/b - (K/a + I{/b)g Kp bd—n d_p, d_pun h,d_pup h,bd_p,
kp(ka —&) 1 &

—1 Yy
— Ky g(ﬂa—hd—h - Hd,ho‘d—huhth,d,huh - T_hya—hd—h)

'%b(/ﬁa — 5) 1 y . .
Kakb — (Ko + k)& € hyd_pupYd_p, Yd—pun

Kaky — (Ka + Kp)E Kp Fq —
"fb(’fa - €> Ra — €
Kakp — (Ko + k)€ Ko

+ K Thbd_p, + Kb

o — 26 Thbd, — Kb 3
Kakp — (Kq + Kp)E 7"
RaRp
Kakp — (Ka + Kb

- - _ K s —07'a tY
hybd_p, b e me)f( andn — O, Ydpu_nt2p g0 )

y —1
)gth,d,huhed,h%_hw

From here, we define
Kq — 2€

Kakp — (Ka + Kp)&

€ =
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RaKp

6O'LU'fl —
t Kakp — (Ka + Kp)E
own __ 6

Kakp — (Ka + Kp)E

from which obtains equation 15.
Finally, we can then substitute in 7,4 , above to obtain

_ —1 Yy
CThpd, = — Kaé <7deh =05 Qdpu ,ty g0, — T—h,bdh)

2
- Hbg |:1 - Kl?( (Ku — é.) )5) :| (ﬂ-ahdh - chhladhu—htyfh,dhu,h)

Kakp — (Ka + Kb

Ka€(Ka — &) .
K & -0, «a ty —T_
- blia/ib — (Ka + kp)& bd—n d_pd—nun*h,d_pup h,bd_p,
at? »
K =0, ,a t - T
+ b/’ial‘ib — (Ha T Iib)é <7Tahdh d_p,Yd_punlhd_,uy hvahdh>
Ka€kakp(Ka — &) B
+ K aShRa a Qt%,d,huhed}had—huh
("’ia/’fb - (’fa + Kb)§>
where we have defined?!
(ko — &)

2
(= I{aﬁb—Q(lia+I€b)£—Kg< )£> Kp(Ka — 2€)

Kakp — (Kq + Kb
From here we obtain equation 14, where

6gwn = C_l"fag

Kaky — (Ka + Kb

57‘ival — C_l Ra&(ﬁa - 5)
b Kakp — (Ko + Kp)E
5rival — Cfl ﬁaéa

KaKp — (/ia + /ib)g

Ka&kakp(Ka — &)

6§wn — <—1 >
(/’ia/ﬁb — (ka + /Qb)£>

A.1.2 Proof of Proposition 1

The utility of hegemon h can be written as

Un = cupu, + (pd—huh - C“h)ydfh + g, +Th,a, +ThB

Ko —28 Kb Ka—§

2
'Recall that concavity requires K7 < Famy—28(Katrp) 1 (K““_(K“'Mb)g) , which implies that ¢ > 0.
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We begin by simplifying. We have that
g, = (Pdh —Cdy, —t—pd, t fy:r,h)ydh

where we have defined cq, = 9;}11 > hen Ydpuy,Cuy a0 t_p g, = gc?hladhu_ht—h,dhu_h'

Because the optimization problem of A is convex and h has a complete set of wedges on
Ap, we re-represent h’s problem under the primal approach of choosing z,, 4, directly, with the
implementing wedge given from the FOC,

Hahdh - pdh - Th,ahdh
Ra

Lapdy, =

Under the primal approach, the participation constraint of Ay is given by
Ha(xahdh) - Th,Ah Z 0

Analogously, the optimization problem of B is convex and h has a complete set of wedges, so
we again employ the primal approach, with h’s wedges satisfying

Thbdy = Obdy, — Pdy, — T—hpdy, — KoTody, — KpTea_,, kEH
while the primal representation of the participation constraint is
My (zp) — 7—ppxp — Th g > VB_h(T—h,b)

Note that if either participation constraint is slack, the hegemon can strictly increase its objective
by increasing its demanded transfer. Therefore, both participation constraints bind, and we have

Th, 4, = a(Tayd,)
Th.p = My(xp) — Tnpzs — Vg™ (T-np)
so that internalizing and using that pg , ., — cu, = thd ,,,
Un = Cupu, +tha_pYa_, + Ha, + a(zaya,) + Mo(zs) — m-ppze — Vg™ (7np)
where equilibrium prices satisfy
Dd,, = Cdj, + t—k,dp — Y,

and market clearing implies
Yd_p, = Ta_pd_p, T Tod_),
Yd,, = Tayd, T Tbd,

and finally demand of —h’s allies is

Oa_hd_h - pd_h - T—h,a_hd_h

Ta_pd_p =

KRa

A6



We can now take FOCs. First, the FOC in z, 4, is

apd > aHa (l'a d ) (aHa 81_[b ) apd
0= =%~ + + hen/ + h
<393ah,dh § )y, 0%ay,d, Opa,  Opa, ) 0%ay,a,

oll, Ol 0ll, (‘Tu.h dp, )

By Envelope Theorem, i + s, = —Za,d, — Tbd, = —Yd,- By construction, g =

Thyandy,- Lherefore, we have
Th,ahdh = _éydh
Second, the FOC in x4, is
0 o1l oIl oIl 19)
O:<pdh+§>ydh+b_7'—h,bdh+< <+ b) D
0, 0, Opa,  Opa, ) 0%qya,

Applying Envelope Theorem and market clearing as before and using that 7,34, = ai%bh —

T—h,bdy,» We Obtain
Thbdy, = —EYdy,
Finally, we take the FOC in x4 _, , given by
0% _ya_, Opa_ ol Oy (xy) Opa_,  OVg"(T_np) Opa_
OZth,d_h<1+ a_pd_ h>+ bt b(Tb) n Vg (Tonp) n
Opq_, Oxpq_, 0Tpq_, Opq_, Opq_, Opq_,  Oxpa_,
oo OTa_pa 1ol ol
Using W = TRy’ W = T—hbd_p, = Thbd_p> 3pl;(jC:) = —Tbd_p,, and (by Envelope
—h
Theorem) %:h‘b) = —xb_d}i ,» we have
1 8pdh> _h apd h
Thbd_p, = —thd |1 —— + (Tpa_, — @
h h < Ky a$bd_h ( h bd,h) 8l’bd .

Op,
Now to evaluate 3
Tbd_

, we have
h

Pd_, =Cd , +tha , —&Ta_nd, + Tod_,)

Oa_pd_p—Pd_p—T—ha_pd_y

and so substituting in demand z, ,q , = and rearranging, we obtain

Ra
Ka a Ka§
= ——Cq_, + ——t - ——(0 —T_ — z
Py = - — gl gt T _5( a_nd_n ha_pd_p) P
apd,h _ K/aé.
O0xpq_, Ko — &
and so then we obtain
K Ko _h
Thidy = =gt~ e (T~ )
a

Ka —§

We can therefore consolidate our three key FOCs of hegemon h,

Th,ahdh = _gydh

AT



Thd, = —EYd,
Ra /iag

—h
Thbdy, = = gty — e (@b, — @)
a a

and proceed from here to solve the system, in conjunction with the three key implementability
conditions (FOCs of A, and B),

Th,ahdh = eahdh _pdh - K/axahdh

Thbdy = Obd, — Pdy, — T—hbdy — KbTod, — KpToq_,, kEH
To solve for the equilibrium, we start by reducing the system of equations. We first substitute

out Th a,d, = Th,bd, 1O obtain
Thbd, = —EYd,

K Kaé _
. gthvd—h - Lg(l‘bd_h - "Ebdh,h)

Thbd_;, = —
K a

a
Th,bdh = Hahdh - pdh - K/al‘ahdh

Thbdy = Obdy, — Pdy, — T—hpdy, — KbTody, — KpTea_,, kEH

Oay dy —Pdy —Th,bd . . _ Ovbd_, —Pd_, —T—h,bd_
We then use zq,q, = —hh—ch == (the third equation), xbdh,h = . nhb b and

Ra
market clearing yq, = 4,4, + b4, to obtain

. B _geahdh — Pdy, — Thbd), £x
h,bd, — /{ bdp,
a
Kaq  Ka€ Kol Obd_, —DPd_,, — T—hpd_,
Thbd_;, T ﬁth,d,h = gxbd,h + o — € -
a — a — a — b

Thbdy = Obd, — Pdy, — T—hbdy — KbTod, — KpToqd ,, kEH

We next use the equilibrium relationship 7, 4, = —&yq, and the pricing equation pg, = cq4, +
t_nd, —&Yd, = Cd, +t—nd, + Thpa, to obtain for each h € H

Ka — 28 (Tapdn — t—h,dy)
T by, = €t e — ETpa,
Ka KRa
K Ka& 1 ko€ 1 Re€
Thidn T igth,d,h i = gt o = g(ﬂbd,h —thd ) — p— = 527'—h,bd,h
a a a a

27hbdy, = (Tody, — t—hdy) — T—hbdy — KbTbd, — KpTod_,

where we have defined 7,, 4, = 04,4, — ca, and my, = 0pa, — cq,. Next, we use the two versions
of the first equation for each h € H to substitute out for x,

1 Ra — 25
Lbdy, = _;(ﬂ-ahdh —t_nhd,) — T ¢ Th,bdp,
a a
1 Kq — 2€
Tpd_, = —;(Wa_hd_h —thd ,) — T b
a a
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and obtain the system for h € H

1 Ke&
(ﬂ-a,hd,h_th,d,h)—i_i o

£ Kakp — 2(Kg + Kp)E
Rag — g Rp RKg — g

T_hbd_
"Qb(ﬁa - f) "

Thbd_j, = — thd_,+ (Tba_, —th,d_, )+

_BRa
Ra — f
(ﬁaﬁb—Q(/faJrﬂb)é) Thbvdy, = — kb€ (Tapdy, —t—n.dy ) —Ka&(Tody, —t—n.dy, ) —Eb€(Ta_yd_p,—thd_),) —Ko(Ka—28)T—ppa_, +k

We can then use the pair of the first two equations to substitute out for 7434 , and 7_p 44,
obtaining for h € H

(Fﬂa’% — 2(Kq + Hb)§> Thobdy, = — kb€ (Taydy, — t—h.dy,) — Ka&(Tbd, — t—hd;)
2
kb€ (kg — Kbk
K bE( £) (o va . —tha ) — S o
(nanb — (kg + Rb)§> </fa/€b — (Ka + /ﬁ:b)f)

— K, Kp(ka — &) (Ka — 2€) ohed
</~@a/<b — (Ka + ﬁb)f)

Finally, we use the version of this equation for —h,

(Fﬂa’% — 2(Kq + Fﬂb)§> T_hpd_p, = — k&(Ta_pd_p, —thd_p,) — Ka&(Tbd_), — thd )
2
K Kg — Rk
- Ky (e —¢) (Tandy, — t—hdy) — briak thd_p
</€aﬁb — (Ka + /ﬂ,)f) </fa/€b — (Ka + lib)f>

_K, "Qb("@a - g)("ia - 25) Thivd,
(Faaﬁb — (Ka + ffb)&)

A9



to substitute into the equation for A to obtain the solution,

Thbdy, = — 0 € |1 — K25 Ko — 4 L m X
h.bdn b b7 Kakp — (Ko + Kb)E ) Kakp — 2(Kq + Kp)E

— ﬂill‘iaf(ﬂbdh —tp dh)

—&)¢ 2ka€
<Fuaﬁb (Ka + %b)§> <f€af<éb — 2(Ka + K
b("éa - f)(’ia - 25)
(ﬁaﬁb (Kq + /ib)é) (lialib — 2(Rq + Kp)&

] (Tapdy, — t—h,dy)

+ 97K,

)5) (Ta_pd_p — thd_,)

+ 97 K, ) ka&(Tpa_, — thd ;)
2
KpkoE
— 19 t_thh
<"6a"6b — (ke + nb)§>
s o, 0 = E)(50 20 e

thd_,
</fa/fb - ('%a + Kb)&) </fa/fb - 2(/€a + ’{b)£> <’€a/€b - (Kva + ’fb)£>
where we have defined
Kp(Ka — &) (Ka — 26) tp(Ka — &) (ka — 26)
(/{a”b - (’fa + ”b)é) (”aﬁb - 2(/{a + Hb)f) <’Qa”€b - (H'a + Hb)&)

¥ = Kakp — 2(Kq + Kp)E — K7

We can therefore represent this system as
! l wal
Thovdy, = — B Tay,dy — B " Tody, + KB 7oy a_p +EKoBy oa_, +Kp(Ka—kp) B " thoa_, +51 " _p ay,

where we have defined

Ka— ¢ )2 Ka — 2¢
Kakp — (Ko + Kb)E ) Kakp — 2(Kq + Kp)E

ngn = 1971/11){ [1 — Kg/ib<

By =9 o

rival __ q—1 Hb("ia — §)§ Ra
fa = Kakb — (Ko + Kb)& Kakp — 2(Kg + nb)§2§
rival __ q—1 Kb("{a — g)g Ra _
G =0 Kakb — (Ka + Kb)§ Kakp — 2(Kq + Kp)E (Ka = 26)
own — 9 1 Kb(ﬂa — €)§ 1 /{2 g

(s = s+ )6 ) (s = 20+ 06 ) (= G+ )

rival __ q—1 ’{a’{g - (/{a + K‘b)2£ 2 2 Raq — f 2 Raq — 25
g =0"7¢ — Ky'Kj
Kakp — (Kg + Kp)& Kakp — (Ko + Kp)E ) Kakp — 2(Kq + Kp)E
Note that we have ", prival [3’{;"”“1, BY™ > 0 since concavity requires k, > £ and kqkp —
2(kq + k)€ > 0. We also have 53" > 0 from concavity.
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Finally, we can use the equation

Ra 13 1 Ka§
_ e -5 —t il
i — € g Tandn =t )T T

and the solution for 7_j, 4 , to write

Kakp — 2(Kg + Kp)E
kip(Fa — €)

Thbd_j, = — thd_,+ (Tba_, —th,d_, )+ T_hbd_},

own rival rival

val
Thbd_, = Ko " Tapdy, F K5 " Tody, +70 " Ta_pd_n 75 " Tod_ =V thd_, +EKp(Ka—re) Vi “t_ha,

own __ Ralb — 2(/{& + Kb)g

~ — 57"@'1}(1[
“ Kb("{a - f) ¢
'ngn — Rakp — 2(’%‘1 + "ib)gﬂgival
"fb("fa - ﬁ)
,yrival _ g o Kakb — 2(’{@ + "{b)gﬁown
“ Ka —§ K'b(’fa - 5) “
,Ym'val _ i Ka§ _ Kahkp — 2(’%11 + :‘ib)f own
b K kg — & kv (Kia — ) ’
,youm _ Kakp + (/{a + Rb)gi . RaKb — 2(K’CL + /‘ib)f rival
t Ka —§ Kp Kb(/{a _E) !
rival _ KaKp — 2(/43,1 + Rb)g own
K /ib(/ia - 5) !

We have 7", 4", vy wal > ( from concavity and since 3770, Bgi”“l, By™ > 0. We also have

rival __ é _ Rakb — 2(5(1 + ﬁb)g -1 12 Rag — f 2 Rag — 25
Ta N Raq — 5 "Qb("ﬁa - f) v Hbg |:1 Kb i (ﬁaﬁb - (Ha + ﬁb)f) RaKkp — 2(’@1 + "ib)f
£ Kakb — 2(Ka + k)€ o1
= Kg — & ; Hb(/fa - g) v g
£ Kakp — 2(Kg + Kp)€ 1
= Kg — & a Hb(/fa - 5) Rakp — 2("@1 + Hb)gmbg
=0

since ¥ < Kgkp — 2(Kq + Kp)E. We have

,ym'val _ 1 Kke§ RakKp — 2(/{@ + K]b)f
b = _

Kb kg — & Hlb(’ia _£>

0 ke >0

by the same logic. Finally, we have

1 ’fa’fg - (Ka + /{b)Qg

,yown > KaKp + (“a + ’ib)f 1 RaKkp — 2(“(1 + ’{b)f

— = )
t o Raq — 5 Rp Kb(“a - 5) RaKb — (“a + "Jb)g
RaRp
>
T Kakp — (Ko + Kp)€
>0
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A.1.3 Proof of Proposition 2

Starting from the boundary country’s welfare,

Wg = Z V T—hb VB(ﬁ)),
heH

and using Envelope Theorem, we have

V" (T-np) _ OVE"(r—np)  OlPa_, + T—nba_,] o
de Oe Oe Tod_,

dVB(?b) . OVB(?b) B Z 8[pd,h +?bd,h]

- x
de de Oe bd—n
heH

and so we obtain

dWpg Z aVB_h(T,h b) oVp (?b) 8[pd_h + T hbd_ ] pdh + deh]
— LI -S> ’ + Yy ey
bd h

bd
de e de e e h
heH 9 heH 0 heH 0

and so rearranging,

dWB _ Z 8V§h(7'—h,b) . aVB(?b) . Z 8[pd,h + Tfh,bd,h] (ZEZ;lh — Ty n Z 8T—h,bdh
—h h

de = Oe de = Ode = Oe

A.1.4 Proof of Proposition 3
Following the proof of Proposition h, hegemon h’s ex-post optimization problem is
Up = max cy, eu, + tha ,Yd_, + a, + Ha(2a,a,) + Hp(xs) — 7oppzy — Vg h(T_h b)
internalizing the equilibrium relationships
Pd,, = Cdy, +t—n,a, — &Yd,

Yd,, = Tapd, T Tbd,

ea,hd,h - pd,h - Tfh,a,hd,h

= —|— X
Yd_,, Fa bd_p,
KRa KRa § Ka§
Pd_, = —=Cd_, +——=tha , — = Oa_pd_, — T—ha_nd_) — Tbd
" Ka —§ ! Ka —§ ! Ka —§ ondon onloh a—§ "
By Envelope Theorem, we have
U}, OYd_,, oI, Opa_,  OT—np OlPa_, + T-npd_n] _p
=Yd_, tthd_, T Lhd_,
8th,d n Oth.d_ N Opg._ n 8th d_n at}%d_h 8th,d_h -
using that 8Hb = —Tpq_,, We have
ouy, y " 1 8[pd—h + T_hva—hd—h] a[pd—h + T_hvbd—h] ( 2 h ) aT—hJ?dh
=Yd_p, —thd_,— - bd_p, — -
at}%d_h h h Ka 8th,d_h 8th,d_h h bd_p, at}%d_h
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Finally, we have

Opa_, + T—ha_pd_) _ o < 13 n 1> OT_ha_nd_, __Fa (1 N 3Th,bdh>
8th,d,h Ko — & Ka —§ §

and so we obtain

Markups Building Power
BUh 1 KRq
—h
=Yd_, — tha_, +——(x — Tbq_,)
({%h,d,h " Ka — & " Ka — & bd—n "
Markups Building Power
b 1 OT—nhpd_, Ka OT—hpd_, () — OT—_hbd,, .
y—h bd_ —h h
ke —& Otha ,  kKa—& Otha , h Otha ,
Geoeconomic Competition
To now solve for the optimal tax, the FOC is
Ka , _n 1 OT—hpd_,
0=Ya_, — tha , + ——( — Tpd_,) — thd :
—h sd—h —h ,a_
kg — & Ka — & bd—n "Ka — § 87fh,al,h
Kaq OT_hpd_n\, _n 1 OT _hbd_,, OT_hpd
O:yd + <1+ : )(ZL’ — Tpd )_7thd 1+ : — ’ hl‘bd
—h bd_ —h sA—h h
Ka — & Othd_, h Ka — & Othda_, Otha ,
First, we use that
_h Kqg —§
x — Tbd_y, =~ Thpbd_, T Zthd_
bd_p h Kag ) h g »&—h

in order to write

1 OT—hpd_, OT_p bd
O0=yq ,+ = <1 +——— )| hpd, +thd , | — 5 Tba
Mg Othda_, " g otha_,

We now write out

1 1 .
Ya_, (thd_pst—hdy) = —ET—h,bd_h(Th,d_ha t—n.d,) = Ya_, (0, 0)—5 [Kb(%a—ﬁb)ﬁfw”t—h,dh+ﬁ§w“lth,d_h]
Thvd_, (thd_ys t—ndy) = Thid_, (0,0) = ¥t a4, + Kp(ka — k)Y " _p.a,
Moreover, from the proof of Proposition 1 we have x4, = _,Tla(”ahdh —t_hd,) — K‘,I{;?Th,bdh, SO
that
1 Kq — 2€ -
Ty, (thd_p > t—h.dy) = Tod, (0,0) + —lhd, — :76 (Kb(fia — ) B tha_, + ﬁ{walth,dh>
a a

Thus substituting in, we have

11 (1 OT_hpd_,

11 1 0T by,
(RS Otha_,

Y Otpg ,

1
(0

1
thd , = —Yd_,(0,0) + Zpq,, (0, 0) +

” Ot_nha,

) Thpd_,,(0,0) —
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where

1 . 1 or_ or_ —2
w _ L grival 4= (1 4 h’lﬂh> (%?'wn — 1) — T—hbdy, Fa gKb(Ha — Hb) toum

¢t 13 Othd_, Othd ,  Kd§
1 OT_hpd_, val 1 OT—hpa Ka = 2§ _rival
¢ — 7K 5 — K |:<1 _"_ v riva _ own _ 777}7. 1 _"_ riva
€ b( a b) 8th7d7h f)/t t Kq 8th7d7h € t

We proceed to simplify ¢. We have

OT_hbd), !
) = K, — Ky ,ymva
atw_h ( )
eral _ KaKp — Q(H(I + ’{b)g own
K /ib(/ia - 5) !

and so we obtain

_ rival 1 aT_habdfh Hb(/ia_g) i Ra—2£ rival
o Bl =) {SKH e R e el Gt )

OT_h,bd ;
—h rival
We have i, 19 S0

—
6= Ky(ra — m%wal{

Rq — f . K/b(/ia - 5) + ﬂrival%}
3

Ka Kakp — 2(Kg + Kp)E b ke

Ra

(’ia - 5)('%& + Kb) _ 5{ival>

2
Kk _ rival <

A.1.5 Cost and Production Functions of dj,.

In this appendix, we provide a production function that gives rise to the downstream producer’s cost
function (equation 1). Production by firm dj occurs by the following process. Firm dj’s production
set is

. -1 -1 = -1
Ya, = O, mln{adhuhﬂcdhumO‘dhu,hxdhu—h’ :(y:zh) Cayn}
where {4, 1, is dj’s use of a local factor with unit cost 1. This is a simple way to capture the economy
of scale. As a result, dj’s production requires that require that

-1
:L'dhuk = edh adhukydhv

gdhh = E’(yzh)ydh ‘

This gives rise to h’s cost function for yg4, given by
th ydh Z pukxdhuk - E(ydh ydh - < Z Oldhukpuk - E(y;,))ydh
keH keH

We let E(yc’;h) = Zo — &y, - We simplified the exposition in main text by letting Z¢ = 0, which has
the interpretation that dj is a supplier of the local factor (e.g., bought by the consumer or used by
a factor-utilizing final goods producer).
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