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Suppose a country anticipates that it may use trade as a point of leverage in future
geopolitical conflicts. How should it develop domestic industries and international trading
relationships today to strengthen its hand tomorrow? Domestically, we show that the
country should abstain from peacetime industrial policy if it can credibly threaten trade
taxes as geopolitical punishments during conflict, but not otherwise. Internationally,
its peacetime trade policy should promote the accumulation of foreign capital that
makes foreign prices more sensitive to trade during conflict. We apply these insights to
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China.
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1 Introduction

Recent years have seen countries around the world reevaluate their economic interdependence.
In Europe, the European Union’s trade relationship with Russia made it possible to punish
Russia’s invasion of Ukraine using sanctions. Yet, this relationship’s interruption caused
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economic distress in the EU, prompting “de-risking,” “onshoring,” and “friendshoring” policies
to mitigate future geopolitical risks. Across the Atlantic, the United States passed sweeping
legislation promoting its domestic semiconductor industry. It also banned exports of certain
chips and prevented U.S. engineers from working in some Chinese industries. While some
policymakers justified these actions on narrow economic and security grounds, others have
offered explicitly geopolitical rationales about building strategic (in)dependence.

These events bring to the fore classic questions of economic statecraft—i.e., the use of
economic tools to achieve foreign policy goals. From a positive perspective, how can we
understand countries’ geopolitical incentives for economic policies beyond standard trade
sanctions? From a normative perspective, how should such policies be designed to accomplish
their aims without inflicting undue economic costs?

We shed new light on these questions by embedding a geopolitical game into an otherwise
standard neoclassical model of international trade. In the model, countries have preferences
over their own economic welfare and each other’s geopolitical behavior. For example, the U.S.
may prefer that China respect Hong Kong’s autonomy, or that Russia abstain from trading
arms with North Korea. The economic and geopolitical blocks of the model interact through
economic threats—in the form of trade sanctions—that a country can use to influence foreign
geopolitical behavior. We study how a country that anticipates making these threats in the
future can adopt forward-looking policies in peacetime to increase its leverage.

Our main results characterize the optimal design of two peacetime policy instruments:
industrial policy, in the form of domestic capital subsidies, and trade policy, in the form of
import tariffs and export subsidies. The geopolitical block of our model is structured enough
that we can deliver sharp, qualitative results about the geopolitical rationale for using each
instrument. In terms of peacetime industrial policy, geopolitics rationalizes capital subsidies
only for governments with limited ability to threaten trade taxes during conflicts. In terms of
peacetime trade policy, geopolitics rationalizes taxes with a novel target: the manipulability
of foreign terms of trade. The economic block of our model is rich enough that we can explore
the policy implications of these insights through the lens of a state-of-the-art quantitative
trade model. We quantify the U.S.’s optimal policies for building geopolitical power vis-a-vis
China, finding that they build Chinese dependence by promoting U.S. exports to China as

well as its main trading partners.



The starting point for our analysis is a dynamic model of trade and geopolitics. The
baseline model contains two time periods—peacetime and conflict—and two countries—
Home and Foreign. Each country contains a representative household, goods producer, and
capital producer who exchange many goods and many types of capital. In the first period,
consumption, capital formation, production, and trade occur in the standard fashion, possibly
subject to capital subsidies and/or trade taxes. Capital is a state variable, determined during
peacetime but still relevant during conflict.

The model’s second period combines economics and geopolitics. First, countries play a
game that determines a geopolitical action taken by Foreign and second-period trade taxes
imposed by Home. Home makes a trade policy threat that specifies its trade taxes as a
function of Foreign’s geopolitical action. Foreign then chooses a geopolitical action by trading
off its geopolitical benefits, which we take as exogenous, against its economic costs, which
are endogenously determined by Home’s threat. This action and Home’s threat together
determine Home’s realized trade taxes. After the conclusion of this game, households and firms
consume, produce, and trade once more. Crucially, they do so using the capital accumulated
during peacetime and subject to the trade taxes determined by the game described above.!

Within this setting, we study Home’s optimal peacetime industrial and trade policies.?
We do so both in the case where Home can credibly threaten any trade taxes during conflict
and in the case where it is limited to trade threats that are not too costly to carry out.

Our first result shows that, when all trade threats are credible, Home’s optimal peacetime
industrial policy is laissez faire (i.e., capital subsidies are zero). This is true despite private
firms’ failure to internalize that their capital investments impact Foreign’s economic incentive
to avoid trade sanctions and, hence, its geopolitical actions. The reason is that Home’s trade
threat already balances the geopolitical benefit of influencing Foreign’s actions against the
economic cost of trade distortions. As a result, whatever marginal changes in Home’s trade
under conflict are induced by additional Home investments have economic costs that, to first
order, offset their geopolitical benefits. This finding calls into question the case for industrial
policy as a tool to build geopolitical leverage.

If industrial policies are an inefficient way to prepare for geopolitical conflict, why are they
used in practice? Our next result provides a potential answer by considering the possibility
that Home cannot credibly make trade tax threats that would be too costly to carry out. For

example, many have attributed the EU’s delay in sanctioning Russian natural gas after the

LAlthough this baseline model is intentionally stylized, we provide generalized versions of our results
in several extensions. We extend the model to include geopolitical uncertainty, Home geopolitical actions,
inseparability of economic and geopolitical preferences, and many countries.

2Home’s optimal trade threats are closely related to Becko (2024)’s results on optimal sanctions and are
not our main focus.



invasion of Ukraine to fear of economic fallout among member countries (see, e.g., Moll et al.,
2023). In the presence of such a credibility constraint, industrial policy during peacetime
emerges as a second-best instrument. The optimal capital subsidies take a simple form,
promoting capital varieties with high rental rates under Home’s costliest threat and with low
rental rates under its economically optimal trade taxes. This echoes recent industrial policies
promoting energy independence and semiconductor manufacturing.

The second part of the paper turns to peacetime trade policies. While Home’s industrial
policies allow it to shape domestic capital accumulation, its trade taxes offer a more direct
instrument for targeting changes in Foreign capital. Such changes can incentivize Foreign
to comply with Home threats by increasing Foreign’s stock of capital varieties that either
(a) Foreign firms value more under compliance or (b) differentially improve Foreign’s terms
of trade under compliance. Our main finding in this part of the paper is that these two
channels collapse into a single statistic: whether investment in a capital variety affects the
manipulability of Foreign’s terms of trade. This result’s most striking implication is that
Home’s peacetime trade policy is unaffected by geopolitics if it cannot make Foreign prices
more sensitive to traded quantities. For example, suppose Foreign is a gas exporter who can
invest in pipelines that uniformly decrease its unit costs of exporting to Home. Home can
subsidize trade to promote these investments and so increase Foreign’s gains from trade and
hence its economic incentive to choose Home’s preferred action. Yet, Home chooses not to
because such investments do not make Foreign’s export supply curve any less elastic.

When Home’s credibility is limited, its peacetime trade policies seek to influence Foreign’s
capital stock for a second reason: to make its threats during conflict more credible. To do
so, it pursues changes in Foreign capital that disproportionately improve Home’s terms of
trade under its costliest threat. In contrast to Home’s trade policies with perfect credibility,
which target only the slope of Foreign’s export supply curve, this new motive targets the level.
Intuitively, since Home imports less when it punishes Foreign with sanctions, higher Foreign
costs of exporting reduce Home’s welfare by less in this case, making sanctions more credible.

We illustrate these general theoretical results in a parametric economy that facilitates
a sharp characterization of Home’s optimal policies. The economy features trade in many
downstream sectors and a single upstream sector used as an input to capital production for
each downstream sector. Home’s optimal peacetime policies in this setting evoke a number of
familiar geoeconomic strategies. Its industrial policy builds the credibility of Home’s threats
by subsidizing sectors’ capital in proportion to their sectoral trade deficits, a sufficient statistic
for scarcity under sanctions. Meanwhile, its trade policy promotes Foreign dependence using
distinct strategies on upstream and downstream goods. Upstream, Home taxes exports

and subsidizes imports to starve Foreign of investment goods and thereby reduce its overall



productive capacity. Downstream, Home subsidizes exports and taxes imports in specific,
strategic sectors where Foreign is the most reliant; this floods foreign markets, disincentivizing
capacity building in these sectors and deepening Foreign dependence.

The final part of the paper applies our theory in a much richer, quantitative trade model
to explore its practical implications. Our starting point is a static, multi-sector Armington
model with trade in intermediates. We introduce dynamics by incorporating two types of
capital. Production capital is sector-specific and lowers firms’ variable costs in that sector.
Relationship capital is sector-by-origin-specific and lowers the trade costs associated with
purchasing inputs from that origin-sector, whether foreign or domestic. These two types of
capital offer two different channels through which Home’s peacetime trade taxes can make
Foreign’s terms of trade more manipulable. We calibrate this model to 2017 data on global
trade, tariffs, value added, and input-output networks. We also incorporate time-varying
trade elasticity estimates from Boehm et al. (2023) and country-sector-specific estimates of
the sectoral composition of investment from Ding (2021).

We combine our theoretical results with this calibrated model to compute the U.S.’s
optimal peacetime policies for building geoeconomic power vis-a-vis China. To build Chinese
dependence, the U.S. subsidizes exports of goods ultimately consumed by China—either
directly, as final goods, or indirectly, as inputs embodied in other countries’ final goods.
These are the same goods whose exports the U.S. subsequently threatens to tax, so Chinese
investments in relationship capital for importing them increase the U.S.’s leverage during
conflicts. Simultaneously, the U.S. uses both industrial and trade policies to build its own
credibility. Its industrial policies promote relationship capital with domestic suppliers and
discourage relationship capital with Chinese suppliers, while its trade policies lean against
the “bait-and-switch” export subsidies used to build Chinese reliance. To our knowledge,
these results provide the first theoretically grounded quantification of economic policies for

building geopolitical leverage.

Related literature. In the wake of global supply disruptions triggered by COVID-19 and
Western sanctions on Russia, a growing literature has emphasized countries’ exposure to
global supply chain risk and considered onshoring and friendshoring policies (see, e.g., Huang,
2017; Elliott et al., 2022; Baldwin et al., 2023). Relevant to our work, recent theoretical
contributions by Traiberman and Rotemberg (2023), Grossman et al. (2023), and Grossman et
al. (2024) show how market failures such as learning-by-doing and imperfect competition can
lead to excessive economic integration and rationalize reshoring policies. While we consider
similar policy instruments, we intentionally abstract from non-geopolitical market failures by

assuming markets are efficient. This isolates the geopolitical rationale for policy.



In emphasizing the geopolitical rationale for economic policies, we contribute to the
literature on trade and conflict. One branch of recent work has emphasized the causal
effects of economic integration on geopolitical conflict and vice versa (see Martin et al., 2008;
Kleinman et al., 2024; Liu and Yang, 2024). Another has studied the impact and design of
economic sanctions, with Becko (2024) and Bianchi and Sosa-Padilla (2024) studying optimal
trade and financial punishments, and Itskhoki and Mukhin (2022), Bachmann et al. (2022),
De Souza et al. (2024) and many others quantifying sanctions’ actual and potential impacts.
Our model connects these two strands by incorporating peacetime capital investments—which
shape and are shaped by the risk of geopolitical trade disruptions—and optimal sanctions
that countries use to provide geopolitical incentives.

Most closely related is the literature on economic statecraft and the formation of geoeco-
nomic power. Research in this area dates back to at least Hirschman (1945) and Hirschman
(1958), and has been developed by numerous contributions in political science including recent
work by Blackwill and Harris (2016), Scholvin and Wigell (2018), Farrell and Newman (2019),
and Drezner et al. (2021). In economics, this theme has recently been picked up in Mayer et
al. (2025), Kooi (2024), and Clayton et al. (2024), among others. Like us, each of these papers
considers how pre-conflict economic policies influence the outcome of a during-conflict game
that jointly determines geopolitical and economic outcomes.®> While our frameworks differ in
many ways, there are three essential differences that lead to divergent results, particularly for
trade policy.® First, unlike Mayer et al. (2025), we assume Home’s policies during conflict
are optimal rather than exogenous. This is why Home’s peacetime policies seek to increase
Foreign’s gains from trade at a given quantity but not the quantity of trade itself; policies
during conflict are a more direct instrument for the latter. Second, unlike Kooi (2024), we
group Foreign capital’s direct value to firms with its impacts on Foreign terms of trade. This
is what reveals that Home’s peacetime trade taxes build dependence precisely to the extent
they make Foreign’s terms of trade more manipulable. Third, unlike Clayton et al. (2024), we
assume that Home builds power in peacetime by influencing Foreign capital decisions rather
than by pre-committing to some of its own future policies. While such policies can impact
Foreign’s terms of trade, they—unlike capital—have no direct value to Foreign firms, so the

grouping of terms that leads to our manipulability result is moot.

3In this sense, we all follow in the footsteps of McLaren (1997)’s model of investments before (purely
economic) trade policy bargaining. Clayton et al. (2023) features a related but different mechanism in which
a hegemon’s simultaneous threats against many countries induce each of them to take actions that build its
leverage over the others.

4In terms of industrial policy, Kooi (2024)’s characterization of peacetime capital subsidies when countries
Nash bargain over geopolitical outcomes is similar to our characterization of the case when Home has limited
credibility. Nash bargaining and credibility constraints both provide a rationale for Home to make investments
that shift its welfare under the trade allocations that result from various geopolitical actions.



2 A Model of Trade and Geopolitics

We now present a model of trade and geopolitics. While the baseline environment is stylized

along some dimensions, it can be extended significantly, as we describe in Section 2.4.

2.1 Baseline Environment

There are two countries, Home (i = H) and Foreign (i = F'), and two periods, peacetime

(t = 1) and conflict (t = 2). Home and Foreign interact both economically and geopolitically.

Economic block. The economic block of the model is a two-period neoclassical model of
trade with long-lived capital and financial autarky:.

The economy contains tradable goods g € G and non-tradable capital varieties v € V.
Capital varieties can represent tangible assets, such as a semiconductor factory or a gas
stockpile, or intangible assets, such as a relationship with a supplier. Each country contains
three agents: a representative household, a representative goods producer, and a representative
capital producer.

The representative household in country ¢ net-consumes goods ¢;; = {city} at each time ¢

and experiences utility”
wir(ci1) + win(cin) + zi(a), (1)

where a is a geopolitical action that we introduce below.
The representative goods producer in ¢ produces net output y; = {yit,} using capital
kY, = {k},}, subject to a goods production possibilities frontier®

Git(yita k?t) S 0.

During peacetime, the representative capital producer in ¢ produces capital varieties

k; = {kiy} using investment t;; = {1;1,} subject to a capital production possibilities frontier”
Nii(Kisea) <0.

We assume capital is perfectly durable and cannot be formed during the conflict period, so
that the capital stock is the same during conflict and peacetime. Capital producers retain

ownership of capital and rent it domestically in both periods.

5Factor supply corresponds to negative consumption of some goods.

SPrimary and intermediate inputs correspond to negative net output of some goods.

"We require that the model’s primitives—i.e., ui(+), Gyt (-, -), and Ay (-, -)—satisfy basic regularity condi-
tions stated in Appendix A.1.



In each country ¢ and time ¢, households and firms face intratemporal goods prices
Py = {Py,} and capital rental prices R;; = {R;,}. Goods and capital producers rebate their
profits to the domestic household. Intertemporally, households in each country ¢ may save at
gross interest rate %; in a domestic bond in zero net supply. To focus our analysis on trade
sanctions rather than financial sanctions, we assume bonds cannot be traded internationally—
i.e., countries are in financial autarky.® Since each country has a representative agent, financial
autarky ensures bonds are not traded in equilibrium; however, their presence pins down
intertemporal relative prices.

Finally, at each time ¢, the Home government levies ad valorem trade taxes 7, = {7,}
that place a wedge between its domestic prices Pp; and world prices P’ = {Pt”“g}q During
peacetime, it additionally offers ad valorem capital subsidies s; = {s1,} that augment the
rental rates paid to capital producers. The government rebates net revenues with a lump-sum
transfer to the Home household. We assume the Foreign government is laissez faire, i.e., uses

no capital subsidies or trade taxes.

Geopolitical block. The premise of the geopolitical block of the model is that Foreign
takes a binary, non-market geopolitical action a € {a,a} during conflict. For example, Foreign
can choose whether or not to claim disputed territory, develop nuclear capabilities, or oppress
minority groups. This action has a pure externality on Home utility. While there are no
markets that allow Home to buy Foreign geopolitical actions, we allow Home to use trade
during conflict as a carrot or stick to influence them.

Formally, we embed a geopolitical game into the second period. First, Home commits
to a time-2 trade tax threat 75(-) that specifies its trade taxes as a function of Foreign’s
geopolitical action. Second, Foreign chooses its geopolitical action a, balancing exogenous
geopolitical preferences against the economic consequences of the resulting Home trade taxes
Ty = To(a).

We assume that the total utility of the representative agent in each country ¢ additively
combines consumption utility—which geopolitical actions affect through Home’s trade taxes—
with a direct geopolitical utility z;(a), as in (1). Without loss of generality, we assume Home
prefers action a, i.e., zy(a) > zy(a). Additive separability implies that Foreign’s geopolitical

action affects prices only by determining the realization of Home’s trade tax threat. This

8We explain how financial autarky affects our results in Theorem 3.

9For Home imports, a positive trade tax corresponds to a positive import tariff. For Home exports, a
positive trade tax corresponds to a positive export subsidy. We allow for trade taxes of —1 and oo in order to
nest complete embargoes.

10Tn focusing on trade, we abstract from financial sanctions, except to the extent they can be understood
as restrictions on the trade of financial goods and services. We do not allow, for example, Home to freeze or
seize Foreign assets.



assumption, which we weaken in extensions, rules out the possibility that geopolitical actions
affect prices through other channels, for example by increasing demand for weapons or by

damaging factories.

Time 1 = “Peace” Time 2 = “Conﬂz'ct”
A A
e N 7 N
Home policy Production, Foreign Home Production,
commitments consumption, trade,  geopolitical trade threat ~ consumption,
s1, T1, T2(+) capital formation action a realized trade

Figure 1: Timing of model.

Figure 1 summarizes the timing of the model. Note that Home chooses its policies—
peacetime trade taxes and subsidies as well as trade taxes threatened under conflict—before

any households or firms act. This avoids any dynamic inconsistency problems.

2.2 Equilibrium Conditions

We now state the model’s formal equilibrium conditions. These conditions take as given both
Home’s peacetime policies 71 and s; and its conflict trade threat 75(-). We consider Home’s

optimal choice of these policies in Section 2.3.

Economic equilibrium conditions. Households maximize consumption utility subject to

a lifetime budget constraint. That is,

{cit}iin € arg{max Z uir(cr) st Z (%)~ (Py - ¢, — 1) <0, (2)

C
etz [T t=1,2

where [;; is income from domestic profits and lump-sum transfers in ¢ at ¢, i.e.,
Iit = Py - (Yir — Limiein) + Licg (P1) - my,

where m;; denotes the net imports of country ¢ at time t.

Goods producers maximize profits subject to technological feasibility:

{yie, i} € argmax Py -y — Ry - kY st Gy, #¥) < 0. (3)



Capital producers maximize profits net of subsidies subject to technological feasibility:
{ki, e} € argmax [Ra(1 + Licys1) + (%) 'Ri] -k — Pa-u st Aj(k,u) <0, (4)
Goods markets clear globally and capital markets clear within each country:
cit + Lim1tin = Yir + My, mye +mpy =0 and ki = k. (5)
There is financial autarky. In other words, trade is balanced within each period:
P*-m; = 0. (6)
Domestic prices equal world prices augmented by (possibly zero) trade taxes:
Ppy = P and Py = (1+71)PY. (7)

Geopolitical equilibrium conditions. Foreign’s geopolitical action maximizes the sum
of Foreign economic and geopolitical utility, accounting for Home’s trade tax threat. To
formalize this idea, we assume that, conditional on both countries’ capital k;, Home’s trade
taxes 5 during conflict uniquely determine all equilibrium variables during the conflict period,
up to a choice of numeraire.'! This implies that consumption in each country i is given by a

function ¢;5(7e, kg, kr). Foreign’s geopolitical action must then solve

a € arg max Ugz <EF2(’7:2((AI), k’H, kp)) + ZF(d) (8)

ac{a,a

Home’s time-2 trade taxes are determined by its trade tax threat and Foreign’s geopolitical

action:

Ty = To(a). 9)

Definition 1. Given peacetime policies 71 and s; and a conflict trade threat 75(-), an

equilibrium is a profile {cit, yir, ti1, mat, ki, ki, P/, Py, Riz, Zi, a, 72} satistying (2)—(9).

It will frequently be convenient to work with net-present-value prices rather than in-

tratemporal prices and interest rates. To this end we define

Pit = (%Z')_(t_l)Pit, pzu = (%F)_(t_l)th, and Tit = (%i)_(t_l)Rit. (10)

UThat is, given kg, kr, and 7o, there is a unique solution to the system of equations defined by (2) taking
time-1 consumption as sunk and (3), (5), (6), and (7) at time ¢t = 2. We note that the time-2 consumption
problem only depends on time-2 variables because there is no saving in equilibrium.



Note that we (arbitrarily) choose to define net-present-value world prices using the interest

rate in Foreign rather than Home. This conveniently ensures pp, = p;’, just as Pp, = P.

2.3 Planner’s Problem

We study the problem of a Home planner who sets Home’s peacetime trade taxes 71, peacetime
capital subsidies s, and conflict trade threat 75(-). While we assume Home’s peacetime
policies are unconstrained, we allow for the possibility that some trade threats are unavailable.
For example, some threats may not be credible. We let the set of feasible threats depend on
both countries’ capital k;, as we have assumed capital and time-2 trade taxes determine all
real quantities during conflict. Formally, we denote the set of feasible threats by T (kz, kr).'?

The planner’s problem is thus

max max qu(CH;[) + UHQ(CHQ) + ZH(a) (11)
s1,71,72(+) {cit,ki,a

s.t. {Cit7 ki,a} € 8(81,T1,7A:2(')> and ?2() € 7—2 (k?H, ]{ZF),

where E(s1, 7, 72(+)) is the set of consumption, capital, and geopolitical actions consistent
with the equilibrium conditions given policies s, 71, and 7a(+).

Throughout the paper and without further statement, we study policies that are optimal
in the sense that they solve (11).

2.4 Extensions

Our main results extend, in some cases with minor modifications, to significantly more general
settings. We summarize these extensions below; Section 5 discusses each in detail.

First, we allow for geopolitical uncertainty by assuming that Foreign geopolitical pref-
erences are random and revealed after Home makes its trade threat. This allows punitive
trade sanctions to be used along the equilibrium path. Second, we allow both countries to
take geopolitical actions, so that Home can punish Foreign geopolitically (e.g., militarily) as
well as economically. Third, we remove the separability between economic and geopolitical
preferences by allowing geopolitical actions to affect marginal utilities and production frontiers
in both countries. This implies that geopolitical actions can raise demand for certain goods,
such as weapons, or damage productive capacity. Fourth, we allow for many countries. This

enables us to consider the role of bystander countries and connect our model to data.

12Gection 3.2.2 discusses how the reduced-form restriction to feasibility we study—limited credibility—can
be microfounded in a repeated-game setting.
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3 Optimal Industrial and Trade Policy

This section theoretically characterizes Home’s optimal peacetime policies—i.e., its industrial
policy in the form of domestic capital subsidies and its trade policy in the form of trade
taxes. Later sections apply these theoretical results in order to quantify the U.S.’s optimal

peacetime policies for building geopolitical power vis-a-vis China.

3.1 Primal Representation of Planning Problem

We employ a primal formulation of the planning problem in which Home chooses trade, capital,
and geopolitical quantities subject to implementability constraints. Our characterization
of optimal policies describes how Home implements these quantities. We begin in the case

where all Home threats are credible, an assumption we relax in Section 3.2.2.

Assumption 1. Home’s trade threats are unconstrained, i.e.,
75 (k’H, kF) = {?2() : {Q, d} — [—1, OO]g} .

Even when threats themselves are flexible, the Home planner faces three implementability
constraints. First, trade must be balanced in both periods, including under Foreign’s off-path
geopolitical action. This reflects the fact that Home can only threaten trade restrictions
that are achievable with some tariffs. Second, Foreign’s choice of capital must be consistent
with profit maximization by private firms in Foreign, where Home cannot offer direct capital
subsidies. Third—and most novel to our analysis—Foreign’s choice of geopolitical action
must satisfy a geopolitical incentive compatibility constraint: the sum of its time-2 economic
utility and its geopolitical utility must be higher for the on-path action than the off-path
action.

To represent the planner’s objective and these constraints in terms of a limited set of
choice variables, we introduce an extended version of Home and Foreign “Meade utilities.”
That is, we let Vj;(m, k) denote the highest possible economic welfare of i’s representative
household at time ¢ conditional on ¢ having net imports m = {m,} and capital stock k = {k,}.
If t = 2, k is simply an endowment, whereas if £ = 1, the household must forgo consumption

to make investments such that k& is produced. Formally, we define

Vig(m, k) = maxy, uir(y+m—1) st Gu(y,k) <0, Au(k,) <0, ift=1, 12)
0, if t = 2.

IA

max, Uy(y +m) sit. Gy, k)

Several observations allow us to connect these Meade utilities to the planner’s problem.
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First, since consumption and goods production decisions are undistorted within each country,
the first welfare theorem—applied conditional on capital and net imports—ensures that
equilibrium production, consumption, and investment decisions actually solve the maximiza-
tion problems in (12). The economic component of the planner’s objective can therefore
be written in terms of Home’s net imports, my; = —mpg, and capital, k. Similarly, the
economic incentives in the geopolitical incentive compatibility constraint can be written in
terms of Foreign’s on-path net imports under conflict, mg, its net imports under Home’s
off-path threat, m9@EF | and its capital stock, k. Second, the envelope theorem implies that
marginal changes in Foreign’s Meade utility with respect to net imports equal its marginal
consumption utility and hence are proportional to world prices since Foreign uses no trade
taxes. We can therefore express Foreign’s trade deficit as the value of its net imports when
priced according to its marginal Meade utility conditional on that import level. Third, since
investment is undistorted in Foreign, the first welfare theorem—applied conditional on net
imports—ensures that the privately optimal Foreign capital stock must maximize the sum of
Foreign Meade utilities over the peacetime and conflict periods.

Following these steps, we arrive at the primal planner’s problem:*?

max Vi (—mp1, ki) + Via(—mpa, ki) + zu(a) (13)

OFF
mp1,mp2,mps kg kr,a

st. Veum(mes, kp) - mpy = sz,m(m%F, kp) - m??F =0

kr € arg m}gix Vir(mpr, k) + Vies(mps, k)

Viea(mpa, kp) + zp(a) > Vieg(m@EF kp) + 2p(—a).

The first constraint reflects Foreign’s offer curve—i.e., what net exports Home can extract
from it at each time and under each geopolitical action—as a function of its capital stock.
The second constraint reflects Foreign’s private capital choice given its net imports in each
period. The third constraint reflects how Foreign’s trade and capital allocations determine

which geopolitical outcomes Home can successfully enforce.

3.2 Optimal Peacetime Industrial Policy

We now use the primal formulation of the planner’s problem to study Home’s optimal
industrial policy in the form of domestic capital accumulation subsidies. We first consider
the benchmark case in which Home can credibly threaten any time-2 trade taxes in response
to Foreign geopolitical actions. We then relax this assumption, focusing on the case where

Home is limited to threats with low enough domestic cost.

13Lemma 1 in Appendix A.2 establishes the formal equivalence between this primal problem and (11).
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3.2.1 Industrial policy with unrestricted trade threats

Does the private market adequately incentivize Home firms’ capital investments in the
presence of geopolitical coercion? Home’s capital stock influences what it trades with Foreign
under any given trade policies, and this trade influences Foreign’s geopolitical behavior.
Private firms nonetheless take Foreign’s geopolitical behavior as given, suggesting there may
be a role for policies that encourage firms to internalize these “geopolitical externalities.”
To address this question formally, we return to the primal problem from (13). Differenti-
ating the problem’s value with respect to Home capital, ky, we find that the social return to

capital, net of investment costs, is simply

Vi g(=mp1, ki) + Vo (—mpe, k). (14)

This reflects that Home capital enters none of the planner’s constraints. Simply put, this is
because all of the constraints concern Foreign’s economy, and trade is a sufficient statistic for
how Home capital impacts Foreign’s economy. This includes Foreign’s offer curve; the net
imports that—under some trade taxes—Home can extract from Foreign do not depend at all
on Home’s own economy.'*

To assess whether policy is warranted, one can compare Home capital’s social and private
returns. Without capital subsidies, the first welfare theorem conditional on trade implies that

Home investment maximizes the sum of Home’s Meade utility across the two periods, i.e.,
ky € arg max Vin(mug, k) + Vi (mpye, k).

Taking a first-order condition and using that Home’s net imports are Foreign’s net exports—
i.e., mg; = —mp—reveals that the private return to capital is, like the social return, given

by (14). We conclude that the optimal capital subsidies under perfect credibility are zero.
Theorem 1. Under Assumption 1, Home capital subsidies are zero, i.e., Tg1,51, = 0 for all v.

This result clarifies that the intuition offered above—that the planner should use policy to
ensure private firms internalize the geopolitical impacts of capital investments—is misguided.
Why? What this narrative overlooks is that although investment has uninternalized geopo-
litical benefits, it also has uninternalized economic costs: Since Home’s time-2 trade taxes

are, from a purely economic perspective, set suboptimally in order to provide geopolitical

14This statement relies on our assumption that Home consumption utility is defined for any Home net-
consumption vector. This rules out the possibility that Home may want to use capital subsidies in order to
increase the maximum possible generosity of the “carrots” it can offer to Foreign through trade subsidies.
This assumption could be relaxed as long as Home’s maximally generous time-2 trade policy has a high
enough domestic cost that Home chooses not to offer it.
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incentives, capital-induced increases in trade can worsen Home’s terms of trade more than
they raise tariff revenue through fiscal externalities. Crucially, Home’s time-2 trade taxes
are already designed to exactly balance these net economic costs against any geopolitical
benefits, so the net impact of any capital-induced changes in trade is, to first order, zero. This
logic is already implicit in the primal approach, which holds fixed mgo when considering the
first-order condition with respect to ky. Holding m g fixed is appropriate precisely because it
is one of the planner’s choice variables, which ensures any geopolitical and economic spillovers
from capital-induced changes in trade are, from a welfare perspective, balanced.

Another way to understand Theorem 1 is as a manifestation of the “targeting principle.”
Home’s geopolitical goal in subsidizing capital is to correct the externality inherent in Foreign’s
geopolitical action. But the only way for Home to influence that action is through trade—
either actual or threatened. It is therefore more efficient for Home to use trade taxes, which
influence geopolitics by distorting trade directly, than to use capital subsidies, which influence

geopolitics by distorting trade through changes in Home investment.

3.2.2 Industrial policy with imperfect credibility

Our analysis so far has assumed Home can credibly threaten any time-2 trade policies,
regardless of their domestic consequences if realized. In practice, policymakers may be unable
to carry out such policies due to political economy constraints that render extreme threats
not credible. For instance, the EU may have been unable to commit to a complete embargo
on Russian energy imports immediately following Russia’s invasion of Ukraine in 2022.

We now incorporate such credibility constraints into our analysis, guided by a repeated-
game extension of the model that we develop in Supplemental Appendix F. In this extension,
Home can, after observing Foreign’s geopolitical behavior, reevaluate its choice of time-2
trade taxes; this captures Home’s temptation to renege on its threats when they are costly to
carry out. However, because Home plays this stage game with a sequence of Foreign countries
over many periods of peacetime and conflict, there exist equilibria in which Home carries out
its threats in order to avoid a low continuation value associated with losing credibility. In
such equilibria, Home incentive compatibility requires that threats are not too costly relative
to whatever time-2 trade policies maximize Home’s economic welfare ex post.

Motivated by this microfoundation, we introduce into our baseline model the following

reduced-form constraint on Home’s trade threats:

Assumption 2. Home can threaten any time-2 trade taxes under which its time-2 economic

utility is never more than some (continuation value) A below the highest time-2 economic
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utility across all trade taxes. That is,
B(kH7 kF) == {%\:2<> : {Q? a‘} — [_17 Oo]g vd7 UH?2 (EHQ(%\:Q(CAL)? kH? kF)) + A Z U%Q(kH7 kF)}?

where Wiy (kp, kp) = max,, uys (Cya(Te, ky, kr)) -

Assumption 2 introduces an additional constraint to the primal planner’s problem: Home’s
Meade utility in the second period must not, under either realization of its trade threats, be

too far below its highest available time-2 welfare. That is,

min VHQ(—mFQ, k’H) + A Z U*HQ<kH7 k’F) (15)

mFQE{mFQ,mggF}
We note that uj;,(kg, kr) can also be represented in primal form. Since capital and Foreign’s
geopolitical action have already been sunk when Home reevaluates its trade taxes, the only

relevant constraint is trade balance, implying

Wyo(kp, kr) = max Vio(—mpo, kp) st Vegm(mes, kp) - mpe = 0.

When the credibility constraint binds, it augments the marginal social value of capital,
since capital can loosen or tighten the constraint depending on whether it is more useful
under the trade vector when Home carries out its threat or abandons it. However, the
constraint has no direct impact on the private value of capital, as private investors do not
internalize capital’s impacts on credibility. The optimal capital subsidies realign social and
private marginal values by encouraging investments in whichever capital varieties are most
useful—and therefore command a high rental rate—under the threat Home finds most costly
to carry out; the subsidies similarly discourage investments in varieties with a high rental
rate under Home’s time-2 welfare-maximizing trade policy.

Formalizing this result requires a notion of would-be rental rates conditional on any net
import vector, whether or not it occurs in equilibrium. To define such counterfactual rental
rates, we note that the Jacobian of a country ¢’s time-2 Meade utility with respect to capital

is proportional to its capital rental rates in any equilibrium.'® This in mind, we define'

7:1'2(771, k’) = ‘/Z'ka(m, ]{7)

15Applying the envelope theorem to the definition of Meade utility in (12) implies Via x(miz, ki) o<
—Gi2,1(Yiz, ki) since, as i’s economy is efficient conditional on trade and capital, y;2 solves the Meade
problem. We combine this with the goods producer’s time-2 first-order condition with respect to capital, i.e.,
ri2 X —Glig (Y2, ki)-

16These hypothetical rental rates implicitly hold fixed the tightness of the household budget constraint
between the actual and counterfactual allocations, as would be the case if the household could trade insurance
for the off-path state.
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We can now state the result.

Theorem 2. Under Assumption 2, Home capital subsidies are proportional to the difference
in capital rental rates between (a) the event Home carries out whichever of its threatened
trade tazes results in lower time-2 Home economic utility and (b) the event Home abandons
its threat and chooses whatever time-2 trade taxes maximize its economic utility. That is,

letting mt;, and m’y, denote Home’s net imports under (a) and (b), respectively,
TH1vS10 X ?HQU(qug,k?H) — Tr2u(Mipe, k).

In the typical case where Home is worse off when its trade taxes punish Foreign than when
they reward it, Theorem 2 suggests Home should subsidize the capital varieties that help it
to produce substitutes to Foreign imports, which are scarcer under sanctions. For example,
had the EU promoted gas reserves with subsidies before Russia’s invasion of Ukraine, its

threats to embargo Russian gas following the invasion might have been more credible.

3.3 Optimal Peacetime Trade Policy

Having characterized Home’s domestic industrial policies during peacetime, we now turn to
its international trade policies. We begin by returning to the benchmark case where Home’s

trade threats are unconstrained and then consider credibility constraints.

3.3.1 Trade policy with unrestricted trade threats

The goal of this part of the paper is to show whether and, if so, how the presence of geopolitics
affects Home’s peacetime trade policy. This is more involved than our analysis of Home’s
peacetime industrial policy for two reasons. First, even in the absence of geopolitics, Home will
generally engage in trade policy because of conventional terms-of-trade manipulation motives
(see, e.g., Dixit and Norman, 1980).17 It is therefore essential that we identify and separate
out the terms-of-trade component of Home’s peacetime trade taxes. Second, we cannot
simply isolate the terms-of-trade motive by identifying it with the trade balance constraints.
While intuitive, this approach would be incorrect because the presence of the geopolitical 1C
constraint can impact how binding these trade balance constraints are—making them looser
on the equilibrium path, where Home seeks to reward Foreign, and tighter off the equilibrium

path, where Home seeks to punish Foreign.

In our model, this motive exists both statically—with Home distorting time-1 trade to lower the world
prices of its net imports at time 1-—and dynamically—with Home distorting time-1 trade to move Foreign’s
capital stock in whichever direction lowers the world prices of its net imports at time 2.

16



Given these challenges, it is useful to begin our analysis in a stylized environment that
facilitates a simpler presentation of the main ideas behind our approach. To this end, we
temporarily suppose that each country’s Meade utility has a quasilinear structure: For some

numeraire good g = 0, we have

~

‘/;Zt(m7 k) - ‘/Z't(ma k) + myo (16>

for some non-numeraire component of Meade utility f/;t(-, -), where we let m denote m_.

Under this assumption, the trade balance constraint at each time ¢ can be written as
VFt,m(mFta k’F) CMpy = —MFt0- (17)

Our assumption of quasilinearity also implies Foreign’s capital choice does not depend on its

net imports of the numeraire, so we can express the Foreign capital constraint as
kp = kp(Mp1, mps2)

for some function kp(-, ).
We use these observations to rewrite the primal problem. Starting with the planner’s
objective (i.e., Home welfare), (17) allows us to express Home’s net imports of the numeraire

in terms of Foreign’s net imports of non-numeraire goods, so that the objective is
VHl(_mFka) + VFl,m(thkF)'mFl + VHz(—mFQ,kH) + VFQ,m(szJfF)'mFQ + zu(a),

where kr = I%F(m F1,Mpa). The dependence of Home’s consumption of the numeraire on
mp1 through Foreign’s marginal utility—both directly, and indirectly via mpg;’s impact on
kr—reflects Home’s static and dynamic incentives to manipulate the terms of trade.'®

We can similarly rewrite the geopolitical incentive compatibility constraint by expressing

Foreign’s net imports of the numeraire in terms of its net imports of non-numeraire goods:

(Vs (s, ki) = Vs (ivrs, ki) - i (18)

— | Viealn@E™ k) = Vw057 i) - 25" | 2 2r(-a) = ze(a),

where again kr = krp(mp;, Mmpe). Since this constraint concerns Foreign’s incentives at time 2
) )

its time-1 net imports mpg; only enter it indirectly, through their impact on Foreign’s capital

18Recall from Section 3.1 that world prices are proportional to Foreign’s marginal Meade utility with
respect to net imports.

17



stock. These changes in kg affect the IC constraint both because capital affects the utility
Foreign derives from its non-numeraire net imports and because it affects its terms of trade
and hence Foreign’s imports of the numeraire. In both cases, it may do so differentially at
Foreign’s on- and off-path net imports, thereby shifting Foreign’s geopolitical incentives.

The advantage of having substituted in for net imports of the numeraire is that the trade
balance constraints can now be dropped from the planner’s problem, which can hence be recast
as one of choosing—in addition to capital and geopolitical actions—trade in non-numeraire
goods.!? This reformulated planner’s problem, after substituting in for kp = /%F(mFl, Mmpa),
has a single constraint that can be identified uniquely with geopolitics: If either Home or
Foreign has no geopolitical preferences, then the constraint does not bind and the objective
fully captures Home’s problem; if both have sufficiently strong and misaligned geopolitical
preferences, then the constraint does bind. The impact of geopolitics on the planner’s first-
order condition is therefore exactly captured by the contribution of terms proportional to
the Lagrange multiplier on this constraint. And since there is only a single constraint, we
need not worry that the values of other constraints’ Lagrange multipliers in the planner’s
first-order condition might be endogenous to geopolitics.

Having isolated where geopolitics enters the planner’s problem, we can now focus on how
it affects peacetime trade policy. The key “trick” for this part of our analysis is to rewrite

(18) using the fundamental theorem of calculus as

/ (—m) : ‘A/Fgmhm(m, k’F) -dm Z ZF(_|CL) — ZF(CL), where kF = ]%F(mpl,mpg).

S OFF
Mpo

Recalling that world prices are proportional to the derivative of Foreign Meade utility with
respect to net imports, we define a “world price function” py (m, k) = IA/FQ,m(rh, k) and use it

to rewrite the integrand above as the terms-of-trade effect from a change in imports dm, i.e.,

din > zp(—a) — zp(a), where kp = kp(fup,hp).  (19)

Tips S (on
JICURS
Mpsy

In words, (19) says that time-1 trade relaxes the geopolitical IC constraint to the extent it
shifts Foreign capital in a direction that makes Foreign’s time-2 terms of trade more sensitive
to trade. In particular, it matters whether Foreign’s terms of trade become more sensitive
along the path between Home’s stick (m@5F) and its carrot (rps).

To build intuition for which trade-induced changes in Foreign capital relax the geopolitical

19 After we have made the above substitutions, Foreign’s net imports of the numeraire appear in neither
the objective nor any of the constraints other than trade balance. So the planner can always simply set net
imports of the numeraire to the levels that satisfy the trade balance constraints.
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IC constraint, we turn to an even simpler example. Concretely, we suppose there is a single
non-numeraire good and that Foreign exports that good to Home in exchange for Home’s
exports of the numeraire. For example, Foreign could represent Russia exporting gas to the
EU or China exporting rare earth minerals to the U.S.

Because of the two-good quasilinear structure, we can represent Home’s “carrots” and
“sticks” in a conventional supply-and-demand diagram shown in Figure 2. We begin with the
“S” and “D” curves, which are the same in the left and right panels. These represent time
2 before any changes in capital. The x-axis shows two different trade quantities: Home’s
off-path threat of autarky and its on-path offer to import some amount —mpg,. The y-axis
shows the prices that Home and Foreign face on the equilibrium path; these differ due to
Home’s tariff, which is positive but below the terms-of-trade-optimal level. The shaded region

represents Foreign’s producer surplus, which is the same as the left-hand side of (19).%°
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Figure 2: Changes in Foreign’s geopolitical incentives at fized trade quantities. Left panel:
Uniform supply shift. Right panel: Supply rotation.

The left and the right panels of the figure consider two different shifts of Foreign’s export
supply curve, which one may think of as reflecting trade-induced changes in capital. Which
changes in capital serve a geopolitical purpose in the sense of loosening (19)7 The left panel
considers a uniform downward shift in Foreign’s supply curve. This could reflect, for example,
a decrease in Russia’s per-unit cost of shipping gas to the EU brought on by the construction
of a new pipeline. The hatched orange region shows Foreign’s new producer surplus after this
shift. Importantly, the figure holds m gy fixed when computing this new producer surplus, in
line with (19). This reflects that, before the supply shift, Home had already optimized its

20The integral writes producer surplus as a sum of rectangles with width — and height dpy /d(—m)xd(—m).
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on-path tariff so that it was indifferent between the economic costs of higher imports—i.e., a
tariff further below its economically optimal level—and their geopolitical benefits—i.e., greater
Foreign producer surplus and hence geopolitical incentives. One may therefore evaluate a
small supply shift by supposing it is accompanied by a small increase in Home’s on-path tariff
engineered to keep the quantity of imports constant. When computed in this way, Foreign’s
producer surplus does not change. In other words, to the extent that time-1 trade policies
move Foreign’s capital stock in directions that uniformly shift Foreign’s net import demand
system, they provide no geopolitical benefit.

By contrast, the right panel of the figure shows a rotation in Foreign’s supply curve
that makes Foreign’s supply less price-elastic. This could reflect, for example, a decline in
Russia’s outside options for selling gas if it disinvests from pipelines to third countries only
willing to pay below-equilibrium prices. The same analysis reveals that this rotation—Dby
increasing the sensitivity of Foreign’s export price to quantity along the path between off- and
on-path quantities—raises its producer surplus at fixed quantities. It therefore loosens the
geopolitical incentive compatibility constraint in (19) and can potentially rationalize time-1
trade distortions.

Synthesizing the lessons from the left and right panels of Figure 2, we conclude that
geopolitical considerations rationalize distortions to time-1 trade if and only if they rotate
Foreign’s net import demand system rather than merely shifting it. In doing so, Home seeks
to raise the manipulability of Foreign’s terms of trade. Put differently, we offer a refinement
of the idea, dating back to at least Montesquieu (1748), that “peace is the natural effect of
trade.” In our setting it is not changes in trade that promote peace, but rather changes in
trade (semi-)elasticities.

Our next result generalizes the lessons of the quasilinear setting to the general model
of Section 2 and shows how they interact with the conventional terms-of-trade motive for
distorting peacetime trade. Doing so requires a notion of world prices under counterfactual
trade quantities, analogous to the counterfactual rental rates used in Theorem 2. Recall
from Section 3.1 that the Jacobian of Foreign’s Meade utility with respect to net imports is

proportional to world prices in net-present-value terms. This in mind, we define

b (mpe, kr) = Virm(mes, kr).

Our particular choice of proportionality constant (unity) plays no role in our results.
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Theorem 3. Under Assumption 1, Home’s peacetime trade taxes satisfy

mp2 2 ~w 1.
Ty = Ty + K / (—m)~—a pym.ke) o) . Ok /ﬁqlﬂg (20)

mggp 8]{3}7 am amp1g
where -ToT _ ™Mr1 - OpY mpy OpY | omp2 Opy\ Ok
t Py, Ompy Py, Okr py, Okp) Ompi,’

up to Lerner symmetry, for some k > 0, where ® > 0 is a scalar whose deviations from unity
represent the extent of inefficiency from financial autarky,? and where %F(mpl, Mpe) 1S given
by the second constraint of (13). Above, all functions are evaluated at on-path quantities

unless otherwise specified.

This result characterizes Home’s optimal peacetime trade taxes in the presence of geopo-

litical concerns. The term TE;OT

trade taxes at time 1. This formula would fully describe Home’s optimal tariffs in the absence

represents Home’s conventional terms-of-trade motive for

of geopolitical concerns.?> The geopolitical rationale for peacetime trade policy enters as a
separate, additively separable term proportional to a Lagrange multiplier £ on the geopolitical
incentive compatibility constraint. This term reflects the same economics as emphasized
above in the quasilinear case: Geopolitics provides a rationale for distorting time-1 trade
if and only if doing so moves Foreign’s capital stock in a way that makes its prices more

sensitive to trade at time 2.

3.3.2 Trade policy with imperfect credibility

So far, we have characterized Home’s optimal peacetime trade taxes under the assumption
that Home’s time-2 trade threats are unconstrained and, in particular, fully credible. We
now reconsider peacetime trade policy away from this benchmark.

As a starting point, we return to the quasilinear environment from Section 3.3.1 but now
add a credibility constraint. We focus on the case where Home’s economic utility is lower off

the equilibrium path. In this case, after using trade balance to substitute in for Home’s net

21With perfect commitment, ® is equal to the ratio of the planner’s Lagrange multipliers on the on-path
time-2 and time-1 trade balance constraints. This equals one in the case of integrated international financial
markets, since then there is a single lifetime trade balance constraint. Appendix A.6 provides an expression
for @ in terms of observable quantities.

22This is subtly different from the claim that Home’s tariffs would equal 717;0T in the absence of geopolitical
concerns. The difference is that the various elasticities comprising T@OT must be evaluated at the allocation
that results from Home’s full optimal policy—including the geopolitical component of trade taxes. To the
extent these elasticities are non-constant, 7'17;°T will differ from Home’s tariffs in the absence of geopolitical
concerns. This is a standard feature of policy decomposition formulas; see, for example, Adao et al. (2023)
and Adao et al. (2024).
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imports of the numeraire, the credibility constraint in Assumption 2 takes the form

Vira (=@ ", ki) +Via (P F kp) - m@5 " + A (21)
> max Vit (—1iteg, ki) + Vo, (10ng, ki) - 127y
F2
Importantly, Home’s credibility constraint in (21) depends on Foreign capital to the extent
it affects world prices for non-numeraire goods. Changes in Foreign capital relax Home’s
credibility constraint if they disproportionately improve Home’s terms of trade at the off-path

trade vector m&L"

relative to Home’s economically optimal trade vector mj.,.

Figure 3 displays this effect in the supply-and-demand economy where Home imports a
single, non-numeraire good from Foreign. In the figure, we consider the impact on Home’s
time-2 economic welfare of an upward shift in Foreign’s supply curve. The left panel considers
its impact at Home’s economically optimal quantity while the right considers its impact at
Home’s off-path quantity used to punish Foreign. Since Home punishes Foreign precisely by
withdrawing from trade, its imports are lower off-path and hence its economic surplus is less
affected by the increase in world prices than at its economically optimal level of imports,
which is higher. This disproportionate welfare effect relaxes the credibility constraint: Now
that Home benefits less from trade, it can credibly threaten more substantial reductions
in it. As a result, Home benefits from whatever peacetime trade policies cause such gains-
from-trade-reducing changes in supply. These include policies that, through movements in
Foreign’s capital stock, shift its net export supply system—mnot just those that rotate it, as
was the case with perfect commitment.

Our next theoretical result extends this logic to the general case.

Theorem 4. Under Assumption 2, Home’s peacetime trade tazxes satisfy

. 81512ﬂ<m*F27kF)) Ok /w

: p1g7
8mFlg

CT € aﬁw me 7k * *
Tlg:Tlgd+< gméz'—ﬂa]jﬁ F)—fsz Oy

up to Lerner symmetry, where 7i7° is the expression on the right-hand side of (20), m%, and

1g
My are Foreign’s net imports under whichever threat delivers Home lower time-2 economic
utility and under Home’s economically optimal time-2 trade policy, respectively, and £°,&* > 0

are multipliers defined in the proof.

Taken together with Theorems 2 and 3, Theorem 4 offers a new take on the conundrum
of how Home can foster Foreign’s dependence without itself becoming dependent on Foreign.
On one hand, Home’s international trade policies target Foreign’s dependence on Home by

promoting capital that rotates Foreign’s net export supply system to make its terms of trade

22



Price

S/
b2 4+----------------> g
pIFQ T T~ |
; D
Pr2 4>
|
—Mpy  Quantity —m@Lr Quantity

Figure 3: Loss of Home surplus due to upward shift in Foreign supply. Left panel: Evaluated
at Home’s economically optimal imports. Right panel: FEvaluated at Home’s off-path threat.

more sensitive. On the other hand, they also seek to shift Foreign’s net export supply system
so that trade is more expensive for Home and therefore its withdrawal as a punishment is
more credible. Home’s domestic industrial policies simultaneously shift its own net import

demand system to the same effect.

4 Optimal Policies in an Example Economy

So far, we have characterized Home’s optimal capital subsidies and trade policy in an abstract
model. While this isolates the key mechanisms through which geopolitics affects optimal
policy, it provides little guidance about what kinds of goods and capital varieties a government
should actually target. To shed light on what our results imply for policy in practice, we
now specialize our optimal policy formulas to a parametric economy similar to familiar trade
models. Although we consider a fairly rich model, we can still characterize Home’s optimal

policies in the limit where trade is a small share of GDP and the conflict period is short.

4.1 Environment

There are N + 1 sectors: one investment sector, which we index by n = 0, and N consumption
sectors, which we index by n € {1,...,N}. Within each consumption sector, Home and
Foreign produce differentiated products using specialized capital. Within the investment

sector, each country is endowed with differentiated products it can use to produce capital. In
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the language of Section 2, this economy has 2 x (N + 1) goods, one for each sector-n and
country-j pair, ¢ = nj. There are N dimensions of capital in each country, one for each
consumption sector n, v = n.

In each country ¢ at time ¢, consumption utility is log Cobb-Douglas over sectors and

CES over origins, i.e.,

JTL/(U7L_1)

uy (¢) = gt Zﬁm log (Cy,), where C, = Z (in) 7 (cnj) o1 :

n>1 JE{H,F}

and where o, > 1, > 60, = 1, Zj Ginj = 1, 0; > 0, and ¢;,; > 0. Geopolitical utility is

similarly discounted, so that
2i(@) = B(la—az; + La—aZi).

Each consumption product ni in country 7 is produced one-for-one in sector-specific capital,

while the country simply has an endowment ¢y; of investment products at time 1. That is,

. vy — R LY :

Git(y, k) = max |yo; — Li=1%os, rggfc(ynz k), ax g
Capital is produced using a single CES aggregator over the investment products from both
Foreign and Home. It is then allocated across different consumption sectors n > 1 where it

remains stuck for time 2. That is,

oo/(c0—1)

N (k) = Z k, — Z (<J5z'0j)1/00 (Loj)(O'()—l)/o'O

n>1 je{H,F}

4.2 Industrial Policy

Recall we have shown in Theorem 1 that Home’s optimal industrial policy is laissez faire
when Home has perfect commitment. We therefore focus on Home’s optimal industrial policy
when Home has imperfect commitment. According to Theorem 2, Home should, in this case,
subsidize capital varieties according to the difference between their rental rates under Home’s
costliest threat and its economically optimal trade taxes. In our specialized model of intra-
and inter-industry trade, this implies Home should subsidize capital investment in sectors
where Home has a larger trade deficit under its economically optimal trade policy than under

its most costly threat.
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Proposition 1. Home’s time-1 capital subsidies satisfy

TDT‘IQTL — TD%IQn

an

THinS1n X

)

where T'Dygon = PaonrCHonF — PH2nHCF2ng S Home’s own-price sector-n trade deficit at time

2, which we evaluate under its costliest threat (“0”) and its economically optimal policy (“x”).

This result follows from the fact that Home has concave utility in sectoral aggregates
C,. Under concavity, if Home’s most costly threat cuts off more imports from Foreign in a
given sector than exports to Foreign in that sector—so that Home’s total consumption in
the sector will be lower—then the sectoral aggregate will be more expensive. The higher are
prices in a sector, the higher is the capital rental rate, which Home targets to raise Home

welfare in its worse-off state to build credibility.

4.3 Trade Policy

Next we characterize Home’s optimal trade policy in this specialized setting. We focus on the
case of perfect commitment since Home’s trade policies are already non-trivial in this case.??
Theorem 3 implies that Home uses time-1 trade policy to move Foreign capital in whatever
direction makes Foreign’s terms of trade more manipulable at time 2. We now break this
logic into two steps: We first discuss how Home would like to influence Foreign capital and
then demonstrate how to use time-1 trade policy to effect that change.

In the limit of low time-2 trade,?* the marginal value to Home of sector-n Foreign capital

is proportional to

Mmgo 82 W m k 1 w m n
/ m) - py (m, F)-dm _ %LE__Pan FonH
mOFF Okpn Om On  YFonF

In particular, Home would like to reduce Foreign capital investment in every sector (v, < 0),
whether Foreign is a net importer or net exporter. This is because Foreign utility is prudent
over sectoral aggregates, so it is more concave at lower levels of consumption.?® This makes
Foreign’s marginal utility of consumption more sensitive to changes in quantities at lower
consumption levels. This, in turn, makes the prices of Home’s and Foreign’s products in that

sector more sensitive to changes in trade quantity, as Home intends.

23 Appendix B.4 characterizes Home’s trade policy in this economy under limited credibility.

24Formally, the remainder of the results in this section hold to first order in the value of trade, or up to
o({p%,,;miz2n; tie(,F}, j#i), holding nominal GDP fixed. One way to achieve this limit is by taking the foreign
share parameters ¢y j+; — 0.

25 f(z) is prudent if f"’(x) > 0.

25



Although Foreign capital in each sector affects the price sensitivity of both its imports
and exports, the import effect turns out to dominate in the low-trade limit. This is because,
in the limit, the Foreign price of Foreign exports converges to a finite number. Meanwhile,
the Foreign price of Home exports converges to infinity. As a result, how much Home values
a decrease in Foreign’s capital depends only on Home’s market power over its own product.
This is decreasing in its substitutability with the Foreign product, o,,, and increasing in the
value of Foreign’s imports relative to its own production, or (p%, ymronm)/Yronr; these are
precisely the two terms that appear in the above expression for 7,,.

Having characterized Home’s desire to influence Foreign capital investments, we now
turn to how Home can use trade policy to this effect. To simplify this analysis, we focus
on the limit where time 2 becomes short (5 — 0), which ensures Foreign capital investment
only depends on time-1 trade.? At time 1, Home has access to two types of policies. First,
Home can discourage Foreign capital investment in each sector by decreasing Foreign’s ability
to produce aggregate capital. Home does this by subsidizing its imports of the Foreign

investment product and taxing exports of its own investment product.

Proposition 2. In the limit of small time-2 trade volumes and as [ — 0,

ToT ToT
TwoH — Tiog = T10F — Tior — KJ_?“F <0,
1

7

where T is a weighted average of 7, across sectors,*” rpy is the (common) rental rate of all

capital varieties, and r is the multiplier on the geopolitical IC constraint, as in Theorem 3.2°

The import subsidy and export tax in Proposition 2 imply that Home uses policy to
raise the price of all investment products in Foreign relative to Home. This is evocative of
recent policies such as the U.S.’s 2022 restrictions on U.S. engineers’ ability to work on the
development of integrated circuits in China. The services of these engineers can be seen as a
capital input that the U.S. sought to make scarce to reduce Chinese chipmaking capacity.

In addition to trade taxes on investment products, which limit Foreign’s aggregate capital
production, Home can also use trade taxes on consumption products to influence which
sectors Foreign invests that capital in. For sectors n where 7, < I', Home would like to
decrease Foreign capital in sector n more than in the average sector. Home can accomplish

this by importing less of Foreign’s output and exporting more of its own output. This floods

260f course, as time 2 becomes short, Home also places less weight on geopolitics relative to time-1 economic
welfare. This manifests as trade taxes proportional to the Lagrange multiplier ¥ on the geopolitical IC
constraint, which grows small in the § — 0 limit.

TLet ppink = PF1nFCF1nF/(PF1nFCFInF + PFinCFing) denote the share of Foreign’s sector-n spending
on its own product at time 1. We define I' = (3°,, wnvn)/ (32, wn) for wy, = oncpinr/[(on — Dppinr + 1.

28Propositions 2 and 3 both use the same Lerner normalization of taxes as Theorem 3.
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Foreign’s market with its own product and a close substitute, driving down the price of its
product and discouraging investment. For sectors n where ~,, > I', Home does not want to
decrease capital as much and so encourages Foreign’s limited investment in those sectors by

importing more of Foreign’s product and exporting less of its own output.?

Proposition 3. In the limit of small time-2 trade volumes and as [ — 0,

ToT Yo —
TinF — Tiprp — —K DrinE
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ToT (00 — 1) pirinr ToT
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— . N 2
where ppinr = PrinFCFink/ (DF1InFCFInF + DF1nHCFIng) 18 the share of Foreign’s sector-n

spending on its own product at time 1.

Proposition 3 summarizes the above intuition and quantifies what this means for trade
taxes. The result also reveals a subtlety about Home’s incentive to encourage exports of its
own products. For this discussion, we focus on a sector n in which Home wants to discourage
Foreign investment by more than the average, i.e., v, < I'. To discourage investment, Home
wants to decrease the price of Foreign’s product in the sector. Clearly, Home can do this by
buying less of Foreign’s output and thereby making it more abundant within Foreign. Home
can also do this by exporting more of its own product, since this will further decrease the
price of Foreign’s product as demand substitutes toward Home’s. This second mechanism is
especially effective if the Home and Foreign products are very substitutable (o, > 1) or if
Foreign spends a lot on itself (up1,r =~ 1) so that Foreign’s substitution has a large impact

on the market for its own product.

5 Extensions

The baseline model is stylized along several dimensions. It features no geopolitical uncertainty,
assumes Home’s threats are purely economic, abstracts from any direct impact of geopolitical
choices on economic activity, and features only two countries. We now outline extensions

that enrich the model along each of these dimensions and discuss how they affect our results.

290ne may ask why Home does not simply flood the market in all Foreign consumption sectors. The reason
is that although Home would like to decrease Foreign’s capital in all consumption sectors, it has a more direct
instrument for reducing Foreign’s aggregate investment—its trade taxes on investment products. It uses these
taxes to discourage investment overall and uses its trade taxes on consumption products to shift relative
investment across sectors.
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5.1 Geopolitical Uncertainty

The baseline model is deterministic. This implies that Home never applies trade sanctions
(i.e., a “stick”) along the equilibrium path, which is at odds with reality.> In Appendix C.1,
we consider a variant of the model in which Foreign’s geopolitical preferences are random and
revealed after Home makes its trade threat. If Foreign has a sufficiently strong preference for
an action Home dislikes, it will take the action leading to trade conflict on-path.

Our results concerning peacetime capital subsidies remain unchanged. Uncertainty does
not affect the targeting logic behind either result, and firms internalize the probability of a
trade war. Home’s trade policy is unaltered except that the terms-of-trade component of
trade taxes now accounts for world price changes under both geopolitical actions, since they
both can occur in equilibrium. For the same reason, expressions must replace mpy and m9QEF

with Foreign’s time-2 net imports under the two geopolitical actions.

5.2 Home Geopolitical Actions

In the baseline model, Home does not have access to military or diplomatic action. Instead,
it is limited to economic policies. In Appendix C.2, we extend the model to allow Home to
threaten its own geopolitical action alongside its tax threats.

In this case, Home generally uses both geopolitical and economic policies to coerce Foreign.
However, Home’s peacetime capital subsidies and peacetime trade taxes are given by the

same expressions as in our baseline model.

5.3 Inseparability of Economics and Geopolitics

In the baseline model, geopolitical actions affect economic outcomes only through Home’s
time-2 trade taxes. This rules out geopolitical actions with direct economic impacts, such as
demand for weapons or destruction of factories. In Appendix C.3, we relax the assumption
that countries’ economic and geopolitical preferences are additively separable, allowing
geopolitical actions to directly change production frontiers or consumption utilities.

We focus on extending our results with perfect credibility, since inseparability already
affects Home policy in this case. Namely, Home’s peacetime trade taxes now feature an

additional term on top of Foreign’s terms-of-trade manipulability. The new term accounts

30When Foreign’s geopolitical preferences are weak, Home can control its geopolitical behavior using
only off-path threats that are never realized in equilibrium. When Foreign’s geopolitical preferences are of
intermediate strength, Home lowers its trade taxes below the terms-of-trade-manipulating level (a “carrot”)
on the equilibrium path and only raises them above it (a “stick”) off-path. When Foreign’s geopolitical
preferences are strong, Home’s cost of influencing its behavior exceeds the benefit, so Home’s trade taxes
ignore geopolitics altogether.
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for how the market value of trade-induced changes in Foreign capital depends on Foreign’s
geopolitical action. It implies that Home should promote Foreign capital that, all else equal,
is more valuable when Foreign takes Home’s preferred geopolitical action, and vice versa. For
example, Home may—as in Alekseev and Lin (2024)—restrict its exports of arms to Foreign
to discourage Foreign from building military stockpiles, which are more useful if Foreign goes

to war. Home’s peacetime capital subsidies are unaffected.

5.4 Many Countries

The baseline model features only two countries. It therefore does not speak to the ability
of sanctioning and sanctioned countries to substitute toward trade with third parties. In
Appendix C.4, we extend the model to allow for many countries. Countries other than Home
and Foreign are passive in the sense that they do not take geopolitical actions or use capital
subsidies or trade taxes, while Home now taxes its trade with all other countries.

Our results on industrial policy are unchanged. However, the presence of bystander
countries affects our results on peacetime trade taxes in two ways. First, it broadens the
“manipulability” mechanism we emphasized in the two-country case. Home can now threaten
to punish Foreign indirectly by using its trade taxes with bystanders to discourage their trade
with Foreign. Therefore, Home seeks to raise Foreign’s terms-of-trade manipulability with
respect to those third-party trade changes in addition to the bilateral changes. Moreover,
Home must account for the more complex impact of its net imports on Foreign capital, which
with bystanders differs from the impact of Foreign’s net exports on Foreign capital.

Second, bystander countries introduce a new qualitative mechanism: Home seeks to
move Foreign and bystander capital in ways that—holding fixed Home’s own time-2 net
imports—affect Foreign’s time-2 net imports. With two countries, this mechanism is not
present because Foreign’s net imports are simply Home’s net exports, but with more than
two countries, capital can affect trade between Foreign and bystanders. Therefore, Home
promotes capital that, under its preferred geopolitical action, induces trade changes that
improve Foreign’s terms of trade and that, under Home’s less preferred geopolitical action,

induces trade changes that worsen Foreign’s terms of trade.

6 A Quantitative Model of Global Interdependence

Having characterized optimal geopolitical policies theoretically, we now set out to quantify
them in the context of the U.S. (which we treat as Home) and China (Foreign). This section
formulates and calibrates a quantitative trade model nested by our general framework. Section

7 then uses the model to quantify the U.S.’s optimal peacetime policies.
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6.1 Quantitative Model

The idea behind our choice of parametric model is to embed capital investment into an
otherwise standard trade model. We start from a many-country, many-sector static model
with trade in intermediates, similar to Caliendo and Parro (2015). We augment this model
by assuming firms use two types of capital—one that reduces the cost of producing their own
varieties and another that reduces the cost of importing varieties from each origin. Firms’
capital investment decisions endogenize their productivity shifters from the static model.
For ease of reading, we present this parametric model using conventional notation rather
than describing utility and production functions u;(-), Gi(-,-), and Ay (-, -) in the language
of Section 2.1. As a result, we—where there is no risk of confusion—slightly abuse notation
by indexing some variables differently than in earlier sections of the paper. Supplemental

Appendix H.4.1 explicitly maps the parametric model into our general framework.

Environment. There are many countries 7 € Z and sectors n € AN. For each sector n,
there are two types of firms in country i: a variety producer that sells a differentiated variety
and a composite producer that sells a domestically usable sector-n composite composed of

varieties from all origins. Households supply labor and consume domestic composites.

Variety producers. At each time ¢, country ’s sector-n variety producer produces output
Gint using labor ¢;,;, production capital k;,, and intermediate inputs of domestic composites

{Qinnt},epr- It produces according to the Cobb-Douglas production function

I/ k Q
Qint = gbgn(é’mt/efn)em(kln/efn)gzn H (Qin’nt/ez%’n)emln7 (22>
n'eN
where 67, + 65 + > .\ 0%, =1.
Each such firm chooses its time-invariant capital stock k;, at time 1 to maximize dis-
counted profits. Production capital is formed using time-1 investment of domestic composites

{tin'n1 },vep according to the Cobb-Douglas production function

Fin = S | [ (i /) ', (23)
n'eN
where >, 05, < 1.

in'n

Composite producers. At each time ¢, country j’s sector-n composite producer produces

output Qj,; using relationship capital {Kjj,},.; and intermediate inputs of foreign and
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domestic varieties {q;jnt} It produces according to the CES production function

€T
c/(c—1)
Qjnt = Z (Kijn)l/a(qijnt)(g_l)/a . (24)

i€Z: 0K >0

ign

Each such firm chooses its capital stock {Kjj,},.; at time 1 to maximize discounted

profits. Relationship capital formation requires no investment but must satisfy the constraint

(1-0)/(5-0) 5-1)/(G—0
> (65 (K)o =, (25)
i€Z: 0f5,>0
where ¢ > ¢ and )7, ;0% = 1. This functional form ensures the firm’s demand for

intermediates in the long run—i.e., when the firm can adjust relationship capital—is exactly

CES with elasticity ¢ (see Supplemental Appendix H.4.2).

Households. FEach country ¢ contains a representative household that, at each time ¢,
inelastically supplies ¢; units of labor and consumes Cj,,; units of the domestic composite in
each sector n. As in the general model, we assume households are in financial autarky.

At time 1, the household experiences consumption utility

o (p=1)/p
= (H (Oml/ez@@"") |

p_l neN

where Y _\-05 =1 and where p is the elasticity of intertemporal substitution.

At time 2, we give households an additional consumption motive to compensate for the
fact that investment demand vanishes in the second period. This allows us to square our
two-period model with the data. Concretely, we assume that the household in each country ¢
splits its time-2 consumption {Cmg}ne v into two components: consumption for consumption’s
sake, {C5, bnen, and “investment-as-consumption,” {C%,}, ;. For the first component, the

household experiences utility equal to
o (p=1)/p
p ein
f—r H (Chaa/bis) ;
p 1 neN

where 3 is a discount factor. For the second component, the household experiences utility
based on the production capital one could produce using the goods it consumes. Motivated

by the case where the conflict period is short, we assume there is an exogenous marginal

31



value vy, of each unit of country-i, sector-n production capital “formed within the utility.”

The household therefore experiences investment-as-consumption utility equal to

max BZ Vin®y H (Linmz /0%, ) lin'n st Zamn2< o forall n'.

tinfn2} n'eN neN

Total consumption utility at time 2 is the sum of these components.

Market clearing. For each country ¢ and time ¢, variety and composite markets clear in

each sector n and the labor market clears:

Qint = Z Qijnts Qint = Cipt + Z Qinnre + L=y Z Linn'ts and b = Z Ling.-
7 n’ n

n/

6.2 Calibration

We calibrate our model to match the world economy in 2017, before the U.S.-China trade war.

We summarize our procedure below; see Supplemental Appendices G and H.5 for details.

Data. We take Z to be a set of 39 countries involved in over 96% of world trade in 2017,
plus one rest-of-the-world aggregate. We take N to be a set of 26 sectors given by the finest
common coarsening of those used by Ding (2021) and Adao et al. (2024).

We obtain data on bilateral, FOB trade flows by sector from the OECD’s Inter-Country
Input-Output tables for 2017 (ICIO). The ICIO tables also provide country-level data on
aggregate consumption as well as the sectoral composition of consumption, investment, and
sector-specific intermediate expenditures.

We compute bilateral, statutory, ad-valorem-equivalent tariffs at the sectoral level using
product-level 2017 tariffs imputed by Adao et al. (2024). We average these tariffs across
products within each sector, weighting by product-level trade flows from CEPII’s BACI data.

We obtain data on labor shares of value added at the country-sector level from the World
Input-Output Database. We use values from the most recent year available, 2014.

Finally, we borrow from Ding (2021) an imputed measure of the sectoral composition
of investment spending by firms in each country and sector. We also use his estimates of

sector-specific capital depreciation rates and the global risk-free rate of return.

Calibration strategy: economic block. We set ¢ and ¢ to match evidence on short- and
long-run trade elasticities. Following Boehm et al. (2024), we set the short-run elasticity to
o = 1.25 and the long-run elasticity to & = 2. We set p = 0.53 based on estimates of China’s

elasticity of intertemporal substitution in the meta-analysis of Havranek et al. (2015).
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We set the preference and production share parameters to match shares in the observed
Q

in'n

data. Namely, we set 0, to match intermediate expenditure shares, 6% to match labor

shares of value added given the ratio of value added to revenues implied by {Qg,n}n/e , and

K

0% to account for the remainder of revenues. We set 0;;n to match sectoral trade shares. We

set €, so that (a) the profit share of capital income is consistent with the sectoral rates
of capital depreciation and risk-free return, and (b) we match the sectoral composition of
investment. We set 6$ to match the sectoral composition of consumption.

To calibrate productivity and preference shifters, we normalize units of account so that,
in the observed equilibrium, wages, marginal private values of capital, and the prices of
all sectoral varieties are equal to one. This normalization pins down the values of ¢} and

k. We set the investment-as-consumption preference shifters v, so that, under free trade,
investment in the first period is equal to investment-as-consumption in the second. We choose
to study Home’s optimal peacetime policies when the conflict period is short and so consider
the limit 8 — 0. This choice is consistent with our interpretation of o as the short-run trade
elasticity and our assumption that there are no decreasing returns in the value of capital
formed inside household preferences at time 2. It also simplifies computation by ensuring
that time-2 prices do not affect firms’ time-1 investments.

Finally, we calibrate the labor endowments ¢; so that labor markets clear, given observed

consumption levels and the consumption and production shares set above.

Calibration strategy: geopolitical block. Home’s optimal policies depend on not only
economic fundamentals but also geopolitical parameters, namely U.S. and Chinese geopolitical
preferences, z;(-), and the credibility of U.S. threats, A. In light of the considerable uncertainty
around these parameters, we opt for an approach that illustrates their roles while taking a
limited stance on their values.

First, we set the U.S.’s continuation value A so that the consumption-for-consumption’s-
sake component of its time-2 consumption experiences a 0.2% drop between its on- and
off-path trade threats. That is, the U.S. can credibly threaten to endure modest economic
costs but not at the level of a small recession.

Second, rather than assigning explicit values to U.S. and Chinese geopolitical preferences,
we study Home’s policies in the limit where the Lagrange multiplier on the geopolitical IC
constraint, &, is small but non-zero.?! In other words, we compute the geopolitical component

of Home’s peacetime policies to first order in the extent of geopolitical considerations.

31This occurs when the U.S. and China disagree about geopolitics just enough that, given the U.S.’s limited
credibility, its off-path threat alone is not enough to control China’s behavior.
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7 Quantifying Optimal Economic Statecraft

This section quantifies the U.S.’s optimal peacetime policies for building geopolitical power
vis-a-vis China. We do so by applying our characterization of Home’s peacetime policies in

the many-country extension of our framework to the calibrated model of Section 6.

7.1 U.S. Economic Sanctions on China

Our main interest is the U.S.’s optimal peacetime policies, as a separate literature has already
studied optimal sanctions (see, e.g., Becko, 2024; De Souza et al., 2024). Understanding the
optimal time-2 trade threats is nonetheless a useful starting point; the role of the U.S.’s
peacetime policies is, after all, to alter the cost of these threats to China and the U.S. Since
our calibration assumes geopolitical conflict is limited, the U.S.’s on-path trade taxes are
simply the terms-of-trade optimum, so we restrict our attention to its off-path sanction threat.

Figure 4 shows the U.S.’s optimal off-path export subsidies and import tariffs.*> On the
export side, the U.S. bans all sales to China and bans sales to key Chinese trading partners,
including Taiwan and Korea, in select sectors. Appendix Figure D.1 shows that both these
bans and the U.S.’s other, non-prohibitive export taxes are well explained by the share of an
export’s value consumed directly or indirectly by China. On the import side, the U.S. uses
high but not prohibitive tariffs on purchases from China and moderate tariffs on purchases
from bystanders. These bystander tariffs worsen China’s terms of trade indirectly by taxing
U.S. imports more in sectors, like textiles, where China is a net exporter and from countries,

like Mexico, with which China runs a bilateral trade surplus (see Appendix Figure D.2).

7.2 Peacetime Policies for Building Chinese Dependence

We now turn to the U.S.’s peacetime policies. As discussed in Section 3, these policies have
two distinct roles beyond terms-of-trade manipulation: to build Chinese dependence (loosen
the geopolitical IC constraint) and to build U.S. credibility (loosen the credibility constraint).
We begin by studying the dependence motive. Since the U.S.’s only rationale for industrial
policy is to build credibility (see Theorems 1 and 2), this section focuses on trade policy.
The dependence-building component of U.S. trade taxes comprises the manipulability term
from Theorem 3 (the second line of (C.6)) and the bystander terms-of-trade effect discussed
in Section 5.4 (the third line of (C.6)). Since these terms are proportional to the extent
of geopolitical conflict, x, which we do not calibrate, we display the dependence-building

component of trade taxes normalized so that the magnitude of the largest trade tax is 100%.

32By Lerner symmetry, the U.S.’s off-path trade taxes are determined only up to a degree of freedom. We
normalize them by setting the median trade tax (import tariff or export subsidy) to zero.
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Figure 4: Optimal off-path trade taxes for the U.S. Left panel: Export subsidies. Right
panel: Import tariffs. Red shading corresponds to trade-restricting policies; blue corresponds
to trade-promoting policies. Gray cells represent origin-sectors that do not trade with the U.S.

What peacetime trade taxes optimally build Chinese dependence? The left panel of
Figure 5 shows the U.S.’s peacetime export subsidies, plotted against the share of exported
value that ultimately flows to China—either directly or indirectly, embodied as an input to
another final product. The U.S. disproportionately subsidizes exports of goods that flow to
China during peacetime—the same goods whose exports it threatens to disproportionately
tax during conflict. Understanding the U.S.’s optimal dependence-building policies boils
down to understanding this export subsidy reversal, since its dependence-building import
tariffs are more than an order of magnitude smaller than these export subsidies.

The U.S.’s “export bait and switch” tactic works through two distinct mechanisms: First,
peacetime U.S. exports directly to China encourage it to invest in relationship capital for
importing from the U.S.3* The stronger are these bilateral ties, the weaker is China’s ability
to substitute away from U.S. goods to domestic or third-party alternatives. This makes its
prices more sensitive to trade quantities, in line with the manipulability mechanism. Second,

U.S. exports of intermediates to bystanders encourage them to invest in relationship capital

33The left panel of Appendix Figure D.3 shows that the U.S.’s dependence-building trade taxes are almost
entirely explained by relationship capital rather than production capital.
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Figure 5: Left panel: To build Chinese dependence, the U.S. subsidizes peacetime exports
that flow directly or indirectly to Chinese consumption. Right panel: To build U.S. credibility,
the U.S. taxes peacetime exports on which it threatens high export taxes during conflict.

for importing from the U.S. This allows these bystanders to supply final goods to China at a
lower price, pushing China down its demand curve and improving its terms of trade. Since
this beneficial effect is muted off-path—where the U.S.’s indirect sanctions cut off input trade

with bystanders—it strengthens China’s incentives to comply with U.S. threats.?*

7.3 Peacetime Policies for Building U.S. Credibility

Finally, we turn to the credibility-building motive for U.S. peacetime policies. Recall that
the U.S. optimally builds credibility using both industrial policy, as in Theorem 2, and trade
policy, as in Theorem 4. We consider each in turn, again normalizing the absolute value of
each type of policy to 100%.

The U.S.’s credibility-building capital subsidies target both relationship capital and
production capital. The former is straightforward: Since relationship capital reduces the
costs of buying from an origin-sector, it is more valuable whenever the U.S. buys more from
that origin-sector. So peacetime policy can build the credibility of the U.S.’s off-path threat
by disincentivizing relationship capital with China—from which the U.S. imports much less
off-path—and instead incentivizing domestic relationships—toward which the U.S. substitutes.
The left panel of Figure 6 illustrates this pattern. The U.S.’s production capital subsidies

similarly target sectors where capital is more valuable under U.S. sanctions. Interestingly,

34The right panel of Appendix Figure D.3 shows that this mechanism explains U.S. subsidies on exports to
bystanders, while the manipulability mechanism explains U.S. subsidies on exports to China.
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sanctions reduce the value of capital in most sectors, since they lower profits by limiting export
opportunities.®> The U.S. therefore taxes production capital in most sectors, particularly
those used intensively as an input to investment. U.S. demand has a higher income elasticity
in such sectors, so they see even larger losses during a sanction-induced downturn.
Meanwhile, the U.S.’s trade taxes promote investments abroad that build U.S. credibility
by improving its terms of trade disproportionately under sanctions. As with its trade taxes
for building Chinese dependence, the U.S.’s trade taxes for building credibility are an order
of magnitude smaller on the import side than the export side, where we therefore focus our
attention. The right panel of Figure 5 compares these export taxes and subsidies to the
export taxes the U.S. threatens off-path. Intuitively, the U.S. discourages foreign firms from
building up capital useful for importing goods the U.S. will later threaten to cut off, since

such investments raise the U.S.’s opportunity cost of carrying out its sanctions.
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Figure 6: Left panel: To build U.S. credibility, the U.S. tazes relationship capital with China
and subsidizes relationship capital domestically. Right panel: To build U.S. credibility, the
U.S. taxes production capital in most sectors, especially those used as an input to investment.

8 Conclusion

Policymakers are increasingly wielding economic tools as instruments of power and statecraft.
Yet, rigorous theory about the design of such policies still lags behind practice. Our paper
attempts to narrow this gap by studying optimal industrial and trade policies in a model

that brings together countries’ economic and geopolitical decisions. This framework allows

35A notable exception is the textiles sector (the outlier in the right panel of Figure 6), in which the U.S.
has a large trade deficit with China.
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us to deliver both qualitative insights about the role of economic policies in addressing
geopolitical frictions and quantitative statements about appropriate policies for particular
bilateral relationships.

Our analysis leaves many questions unanswered. What policies are appropriate for
countries that expect to face sanctions rather than apply them? How do countries’ policy
motives change in dynamic settings with repeated conflicts over time? And what does
our understanding of countries’ unilateral policies imply for the design of bilateral trade

agreements and multilateral organizations? We leave these questions to future work.
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A Proofs of Main Results

A.1 Technical Assumptions

Our results rely on a few weak technical assumptions. We state these assumptions below and
henceforth assume they hold without explicitly referring to them.
First, we impose smoothness, concavity /convexity, and local nonsatiation conditions on

primitives.

Assumption 3. The functions uy(-) are three times differentiable, strictly concave, and
locally nonsatiated. The functions Gy (-,-) and Ay (-, -) are three times differentiable and

weakly convex, and their negatives are locally nonsatiated.

Second, we assume that at least some good contributes to production to first order. This

ensures there is a strictly positive price.
Assumption 4. There exists a good g* € G for which Giy, . (y, k) >0 for all i, t, y, and k.

Third, we assume that Meade utility functions exist, are sufficiently smooth, and are
increasing to first order in imports. These functions are key objects that allow us to combine

household and firm optimization in our analysis.

Assumption 5. The Meade utility functions Vi (-,-) exist (i.e., the associated maxima are
achieved), are three times differentiable, and satisfy Vi ,(m, k) >0 for all m, k.

Fourth, we assume that Foreign’s choice of capital conditional on trade is well-defined

and sufficiently smooth in trade.

Assumption 6. For any mg, and mpgy, the problem

kF < arg mgx Vpl(mpl, k’) + Vpg(mpg, ]{3)

admits a solution kr(mpgi, mps) (our converity assumptions ensure this solution is unique).

Moreover, Ep(mpl, mpa) is differentiable.

A.2 Primal Representation of Planning Problem

Under the assumptions in Appendix A.1, the planner’s problem admits a more tractable
primal representation. We state this representation result below and relegate its proof (which

is fairly standard but tedious) to Supplemental Appendix E.2.
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To begin, consider the full planner’s problem, which we formulate in terms of net-present-
value prices rather than intratemporal prices and interest rates (see (10)). This is to choose a

profile of policies and equilibrium variables
y w ~
{Cits Yit» tir, Mie, ki, ki DY Dits Tits Ry @, 81, T1, T2, To() }
that solves

max ugi(cy1) + uga(cys) + zu(a)

st {cit_i0 € arg{max Z uir(cr)

=12 ;19
- b

s.t. Z (pit - & — pi - (Wir — Liatin) — Vi (R ) Zn)" " D] - mur) <0

t=1,2

{yi, ki) } € arg Max piv-y = T kst Gyuly,kY) <0
{ki, Lil} € arg IilaX (Til(l + ]li:Hsl) -+ 7”1'2) -k — Pi1 - L1 s.t. Ail(k), [/1) S 0 (Al)
L1

Cit + Limitin = yir + My, mee +mp; = 0, and ki = k2,

py - miy =0

pre=p; and pu = (Zr/%u)"'pf(1+7)

i (Fr2(Fala), ki, k) ) + 2(a) 2 wp (G2 (Fa(=a), ki, b)) + 2p(=a)
Ty = To(a)

?2() € 75 (k}H, k’F) .

Lemma 1. A p’f’Oﬁle {Citayitybilamitak?tvkiap%vvpitarity'%ivawslv7_177-277’:2(')} solves the plCLTL-

ner’s problem in (A.1) if and only if some extended profile

{Cita Yity Li1, Mg, kzﬁ ki:p;unpit) T’ita%'h a,Ss1,T1, T2, ,7\:2(')7 Nis X5
) Tl ), T, ) a7 )}
MATIMLZES

Vin(—mp1, ki) + Ve (—mpa(a), ki) + zn(a)
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subject to

kp = kp(mpr, Mpa(a))

Virm(mper, kg) -mp =0

VFQ,m(mFQ(d)a k’F) : mF?(&) =0

Veo(mpa(a), kp) — Ves(mpa(—a), kp) > zp(—a) — zp(a)

VHQ,m(_ﬁ:LF2(')7 kH)
Vigm(mra(+), kr)

—1€ 75(]{'[{,]{?}7)

and subject to

{yila Lil} € arg max u,l(y —+ m;1 — L) s.t. Gu(y, kz) S 0, A’il(kiy L) S 0
Y,

Un(a) € argmax up(y +mp(a)) st Gy, k) <0
y

bi1 = 77¢Vz‘1,m(mz'1, kz) and @2(&) = ni%2,m(mi2<d); kz)
g = _Gz‘l,k(yih ki)/Gil,yg* (yﬂ, kz) X Pi1g*
ri2(a) = =Giok(Yi2(a), ki) | Gizy,. (Ui2(@), ki) X Pizg+(a)

rg1s1 = —NH [VHLk(mHl, /fH) + VHQ,k(mHQ(a)a kH)]
Ci1 = Yi1 + My — L and Ei2<d) = gi?(&) + ﬁm(&)
mg1 = —Mpg1 and TAT/LH2<CAL) = —mpg(&)

K=k and k(@) =k

pY = DPr1 and 71 =pm/py —1

py(a) =pr2(a)  and  72(a) = [Zupu2(a)]/[%rpy (a)] — 1
X = (muZn)/(nrZr)

Cio = Ciz(a), Yiz = Yiz(a), M = Miz(a), kY = k% (a)

Pi2 = pi(a), Tio = Ti2(a), py = Dy (a), T = T2(a)

for g* as in Assumption 4.

The advantage of the formulation in Lemma 1 is that the objective and the first set of
constraints depend only on a reduced set of variables—i.e., mpg1, mpa(+), ky, kr, a, and x—
while the second set of constraints is automatically satisfied for some values of the remaining
variables. The second set of constraints therefore does not affect the planner’s problem of
choosing the variables that appear in the first set of constraints, but allows us to infer the
values of other equilibrium variables, including policies, that are consistent with them.

We similarly provide a primal representation of Home’s highest possible time-2 economic
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utility given capital. This utility enters Home’s credibility constraint in Assumption 2 because
it is the time-2 economic welfare Home could achieve if it did not carry out its trade tax
threats.

Lemma 2. Home’s highest possible economic utility given capital, w}o(ky, kr), satisfies

U;-Iz(kHa ]{JF) = IE%;( VHQ(_mF27 k‘H) s.t. VF27m(mF2, ]{JF) cMpo = 0. (A2)

A.3 Proof of Theorem 1

Consider the planner’s problem as formulated in Lemma 1. Note that the objective and
first set of constraints depend only on a reduced set of variables—i.e., mpy, mga(-), kg, kr,
a, and y—while the second set of conditions is automatically satisfied for some values of
the remaining variables. It follows that, in any profile that solves the planner’s problem,
this reduced set of variables must maximize the objective subject to only the first set of

constraints. That is, it must solve

max VHl(—th /{ZH) -+ VHQ(_ﬁLFQ(a), /CH) + ZH(CL) (A3)

mp1,mpa()ke,ke,ax
st. kp= Ep(mm, mpa(a))
VFl,m(mFb k’F) ~mpp =0
VF2,m(ﬁlF2(d), kF) 'mF2(d) =0
Vio(mpa(a), kp) — Vea(mpa(—a), kp) > zp(—a) — zp(a)

Viom(—=mpa(), ki)

— — 1€ T (ky,kr).
VF2,m(mF2(')7kF) 2( " F)

Under Assumption 1, the final constraint may be dropped. The planner’s first-order condition

with respect to kg then implies
Vi e(=mry, ki) + Vo p(—mpa(a), ki) = 0.
The second set of conditions in Lemma 1 then implies that

TH1S1 = 0.

A.4 Proof of Theorem 2

We begin from the planner’s problem as expressed in (A.3). Under Assumption 2, a trade

threat 7»(-) is credible if and only if it results in a small enough Home utility gap between
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Home’s costliest threat and its economically optimal policy; by Lemma 4 this condition can

be expressed as

min Vio[—mpe(7a(a), {ki}), k] + A > upyy(ka, kr),

a=a,a

where Mg (72, {k;}) is the unique vector of Foreign net imports compatible with the time-2
equilibrium conditions given trade taxes T and capital stocks {k;}. As established in Lemma
1, the fact that mpo(a) satisfies the constraints of (A.3) implies it is exactly mpa(To(a), {ki}).

So the planner’s problem is to solve
 ra Vir(=mp1, k) + Vire(—mr2(a), kn) + zr(a)
s.t. kp= %F<mF17ﬁ1F2(a>>
VFl,m(th k?F) ~mp1 =0
VFQ,m(ﬁ”Lm(d), kF) : mF2(d) =0
Vio(mpz(a), kp) — Viea(mpa(—a), kp) > zp(—a) — zp(a)

mlq VHQ(—mFQ(&), k'H) -+ A Z U*HQ(/{?H, k‘F)

a=a,a

The planner’s first-order condition with respect to kg implies
Virie(—=mps, ki) + Vi (—mipa(a), ki) o< =Viai(—mieg, ki) + Vira (=g, kir),

where m%., = —m¢,, is Foreign’s net imports under whichever action results in lower time-2
Home economic welfare, m}., = —mj,, is Foreign’s net imports under whatever trade taxes
maximize Home’s time-2 economic welfare given capital, and where the final term follows from
the envelope theorem applied to Lemma 2’s representation of uj, . (km, kr). The second
set of constraints in the planner’s problem formulation of Lemma 1 then implies that the

right-hand side is proportional to —rgys;, completing the proof.

A.5 Proof of Theorem 3

We begin by following the same steps as the proof of Theorem 1 to show that the variables

mpg1, Mea(+), kg, krp, and a must solve
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~max VH1<—’ITLF1,]€H) +VH2(_777/F2(@),]€H> +ZH(CL)
mp1,mp2(-),kmkr,a

st. kp= EF(mFlamFQ(a))
Verm(mper, kp) -mpp =0
VF2,m(mF2(&): kF) : ﬁ1F2(d) =0

Vea(mpa(a), krp) — Viee(Mmpa(—a), kp) > zp(—a) — zp(a).

The remaining equilibrium variables must satisfy the second set of conditions in Lemma 1.
Note that the optimization problem above is equivalent to the problem where we subtract
and add the trade balance constraint under actions a and —a, respectively, to the final

constraint, resulting in

VF2<7AﬁF2(CL), ]{IF) — VF27m(’ffTvlF2(a), ]{ZF) . ﬁLF2<a) (A4)

—VF2<7’72,F2(_|(1), ]{JF) + VFZm(ﬁ’LFQ(_\a), k}F) . ﬁLFQ(_‘a> Z ZF<_|G> — ZF(CL).

Note that

% [VF2<m7 kF) —m: VF2,m<m7 kF)] = _VFZ,mm(ma k'F) -m.

So by the fundamental theorem of calculus, (A.4) is the same as

mp2(a)
—/ m - Vo mm(m, kp) - dm > zp(—a) — zp(a).
mpa(—a)

m

Using this equivalent version of the final constraint and substituting for kr = %F(m F1, Mpa(a)),

we arrive at the following version of the planner’s problem:

max Vi1 (—mpg1, ky) + Ve (—mpo(a), ky) + zr(a)
mp1,mp2(-),kH,0

st. Veim (mFla%F(mF17ﬁ1F2(a>>> “mp1 =0

Virom (mFQ(a),EF(mFl, mm(a))) (@) = 0

mpa(a) - _
— / m - Veo.mm (m, kp(mpl,mpg(a))> ~dm > zp(—a) — zp(a).

mpa(—a)
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The first-order condition with respect to mp1, is

Virim, = K1 [VF1,mg L Vermm, + 0 Ve ke, (4.5)
+ Z %Q(d)mFZ(d) ) VFQ,mk(d> '%F,mFlg
mpa(a) ~
— K / m - VFQ,mmk (m7 kF) ~dm | - kF:mFlg’
mp2(—a)

where we have omitted and/or simplified the arguments of functions where there is no risk of
confusion.

We simplify this expression with two observations. First, we consider the planner’s
first-order condition with respect to mpa(—a) local to mpa(—a) = 0, which always solves the

planner’s choice of off-path net imports since gains from trade are positive. This is simply
%2<_\Q)VF2’m(_‘G/) = 0,
implying Ro(—a) = 0. Second, we define

)

RQ(UJ)/KJl.

The interpretation of ® is that it is the ratio of the value the planner places on transfers to
Home at time 2 relative to time 1. When ® = 1, it is as if the planner faced an intertemporal

trade balance constraint, i.e., for each action a,

Verm (mp1, kr) - mp1r + Vegm (Mp2(a), kr) - mpa(a) = 0.

This is precisely the constraint that would have appeared in the planner’s problem (in lieu of
intratemporal trade balance) if we had allowed for international borrowing. The constant ®
is therefore a measure of the extent of departure from international financial markets.

We now rewrite (A.5) using the above observations and using the second set of conditions

from Lemma 1 to relate derivatives of the Meade utility to prices and therefore trade taxes:

1 np mp OPY  mp OpY  Okp mpa(a) 0p¥(a)  Okp
—— 1l +7yy) =14+ —=" —— - : +P— . .
K1 77H< 19) pY, Ompyy, Py, Okp Ompiy Pty Okp  Ompy
/ﬁzpz(a) 02]312”(m, k?F) ; a];F /~w
J— H m - —_——_ . m .
Mo (-a) E)m 3/{:1: 8mplg plg?

where k = /K. That is, trade taxes are as described in Theorem 3, up to Lerner symmetry.

47



A.6 Proof of Theorem 4

We begin by following the same steps as the proof of Theorem 2 to show that the variables

mg1, Mea(+), kg, kr, and a must solve

_max Vi (—mp1, kg) + Vo (—mps(a), kg ) + zu(a)
mp1,mr2(-),km kr,a

st. kp = kp(mpr, Mp(a))
Verm(mey, k) - mpp = 0
VF2,m(ﬁLF2<d)7 kF) : 77@F2(d) =0
Vra(mra(a), kr) — Vee(mra(—a), k) > 2p(—a) — zp(a)
arr:1(11r}i Vio(—mpo(a), k) + A > ujys(ky, kr).
We now proceed as in the proof of Theorem 3, but with two modifications. First, since

kr appears directly in the final constraint, the planner’s first-order condition with respect to

mp is as in (A.5) but with an additional term on the right-hand side equal to

~ -
_guHQ,kF kEmFl )

where é > 0 is the Lagrange multiplier on the credibility constraint. Second, we must revisit
the treatment of Ry(a) and ke(—a) since (i) Mmp2(—a) may no longer equal zero (autarky)
when the credibility constraint binds and (ii) both mg2(a) and mga(—a) enter the credibility
constraint directly.

For our analysis of both of these alterations, we assume there exist goods bundles m;,

my (a), my(—a), and mi+ with the following properties.*® First, changes in trade in the
direction of the bundles have no impact on terms of trade local to their respective allocations,
ie.,

e Vitmm - My = Mp2(@) - Vigmm (@) - my (@) = miyy - Vi - ms~ =0,

where mp; and mgo(a) are the solutions to the planner’s problem above and mj., is the
solution to the time-2 problem as formulated in Lemma 2. Second, on-path changes in trade

in the direction of the bundles have no impact on Foreign capital, i.e.,

7. 1 _ 7 1 _
kF7mF1 cmy = kF,sz t My ((I) =0.

36We view the existence of these bundles as a weak regularity condition typically satisfied when the number
of goods exceeds the number of capital varieties. In economies with an outside good, each bundle is simply
the unit vector corresponding to the outside good.
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Third, the bundles have positive market value in both Home and Foreign, i.e.,

Vil,m ' mf_v ‘/12,7”(&> ' m;(d)v i;,m ' m;J_ > 0.
We now take the first-order conditions with respect to mpgy, mpa(a), mpa(—a), and mps in
the direction of the respective bundles. In the case of mit, we take the first-order condition
with respect to mpgy in the time-2 problem, as formulated in Lemma 2, and we let s} denote

the Lagrange multiplier on this problem’s constraint. The first-order conditions are

Viim - mf = K1 Vrim - mf
Viran(a) - my (a) = Ra(a)Viam(a) - my (a) = E_ot Viram(a) - my (a) (A.6)
0 = Fo(=a)Vigm(—a) - mf(—a) — €1 ot Virgm(—a) - ma (—a)
VI§2,m : m;L = ﬁ;VF*Q,m ) msz

where a’

is whichever action results in lower Home time-2 economic utility when it carries
out its threat. We note that the quantity ®, defined in the proof of Theorem 3 as the ratio of

Fa(a) to k1 when & = 0, was implicitly defined as

Maintaining this definition of ®, we solve (A.6) for &y(a), Ro(—a), and K3

- Viom(a) - mé_(d> Vitam - mSL
= To=a®Pr1 + 15—, — — 5= T
Fa(@) M Zg Viam(a) - m%(a) " VEQ,m : mgl

Returning to the first-order condition with respect to mpgy, (A.5) can be written as

Vii,m, = K1 [VFl,mg +mr1 - Vermm, + mMr1 - VELmk - kFmp,, + Omps(a) - Vg mi(a) - kF,mFlg]

[ Vitsn(a i () o Vi mi* §
5 . V m _ ) * . V* X k .
+¢ VFQ,m(aé) . mzl(ag>mF2(a ) F2, k(a ) VF*Q,m ‘ ;L Mo Ve mik Fimp,
’f?LFQ(a) _
R / m: VFQ’mmk (m’ kF) ~dm | - ka’lFlg7
7711:‘2(—\@)

where the term mp, -V, ). follows from applying the envelope theorem to (A.2). Rearranging
terms in the same manner as the proof of Theorem 3 and defining x = 4 /Ky, £ = £ [Virg.m(a®)-

b (@) [Vizm(a?) - mb (@) /m1, and € = EViiy,, - m5-)/[Vig,, - mst]/m1 completes the
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argument.

B Proofs of Results in Example Economy

This appendix proves the propositions stated in Section 4’s application of our main theoretical
results to a stylized example economy.
We begin with several preliminary observations we will use in subsequent steps.

First, each country’s time-2 Meade utility function can be expressed as

Viz(mm, kz) = ﬁ Z Oin log (Ci2n)
n>1
on/(on—1)

where Clg, = Z <¢inj)1/on (Ciznj)(an_l)/an
Jet{H F}

Cioni = Kin + Mjon; and Ciong#i = My42nj-
Useful derivatives of Vj, include

i
Lionj

‘/i2,mi2nj (mi27 kl) -
Ciong

Vig ki (M2, ki) = Viomian: (M2, ki)

1 2, o — 1 (2y,)?
Vilmizmmizm (min kl) = Vilmizm‘km <m7?27 kl) - _U_ (64;211.1)2 - "J ﬁg( ’(20"12) .)2
n 12N n m 14N

i
On — 1 TiopiTion

)
On ﬁeinczﬂni Ci2nj

V;?,mmnimiznj;ﬁi(mi?, kz) = -

where zF, . = PkanjCizn; denotes i’s expenditure on sector n goods from j, valued at prices in

i2nj
k, and where we normalize prices by setting

Di2 = Wz,m(miz, kz)

Note that this implies ¢’s spending on each sector n is 56;,, so nominal GDP is .
Second, it is useful to re-express each country’s consumption of its own varieties in terms

of its own spending on imports from other countries, other countries’ spending on its exports,
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and its endowment. Using the observation that ¢ spends (36;, on each sector n, we have

0 i g i Gioni Ci2ni
BOin — Tignj = Tioni = Tjoni—— = Tjop 2
C]an in = Ci2ni
B0in, — T
mn 2nj
=  Cioni — 9 Ein.
ﬂ mn anJ + ijm

B.1 Proof of Proposition 1

By Theorem 2,

THinS1n X ?H2n(m§127 kH) — :FHQTL(m;I27 kH)a

where m¢;, and mj,, denote Home’s net imports under its most painful threat and its

economically optimal policies, respectively. From the observations above, we have

H
WVra(mu, ki) _ Tyonn  BYan — ‘THan +95F2nH

Tran (Mp2, ki)
ak‘Hn CHonH k‘Hn

So, recalling that ygon,g = kg, and letting T Dy, = 28, » — 2, o denote Home’s sector-n

trade deficit valued in Home prices, we have

T‘D;{2n TDH27’L

an

TH1nS1n X

B.2 Characterization of Home’s Desire to Move Foreign Capital

We claim in Section 4.3 that, as time-2 trade volume converges to 0, the value Home places

on an increase in sector-n Foreign capital is given by

e 0? k 1 p¥ n
/ (=m) - —(m r) dm — v, = — PanuME20H
mQFF—0 Okp, Om Un YFronF

This result is proved as follows:

First, integrating by parts gives

mpg2
Vn = / (—m) - Veammk, (M, kp) - dm = R, (0, kp) — Ry(mp2, kr),
0

where R, (m, k) = Vo mk, (M, k) - m — Vg, (m, k).

Next, we use the expressions computed at the beginning of this appendix to write R, (mpgs, kr)
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as

F F )2 F F F
L Zponp on—1  (Tponp) On =1 @ponpTronm LronF
— MpanF | — 5 0 5| — MronH 0 -
On (CanF) on B Fn(CF2nF) On  BOrnCronFCrang CFonF
F F F F
_ 1 1 r i On = 1 Xponp®honr  On — L ¥ponpTronn
CronF | On On 5 Fn On 5 Fn
_BOpn — xF2nH + Thr 1 [1 g 4 Iz 1 B0p, — xF2nH( Eo by ) = B0 + 2E
0 2 THonF 0 THonF — LFonH Fn T Tponm | »
ﬁ Fn — l’ FonH Fn |On On ﬁ Fn
where the second equality uses x4, /Cronr X Mponr = —x%, » and where the third equality

uses the expression above for ¢pg,r and x%nF = B0p, — x%nH. Differentiating to express

R,(-) to first order in trade, zk,, » and zk, ; implies

BOp, Lo,
Ry(mp2, kp) = _—F"‘MWLO@Z%FJ;%H) = T = —M+0(x§2nFa$I;2nH)-
krn  onkpn onkrn
B.3 Proof of Propositions 2 and 3
Recall from Theorem 3 that trade taxes are given by
ok
ToT F ~w
— = : B.1
Mg =T SR g / Piy (B.1)

We have already characterized v = {,} and so now turn to dky/dm Flg-
We study the § — 0 limit in which capital is fully determined by time-1 prices. Concretely,
Foreign capital is fully determined by the system of equations comprising (a) firms’ capital

rental first-order conditions and (b) capital market clearing. That is,

(Prnr) 7 (kpp + mpippe)~L/om
rp = Opy
(CFln)(Unfl)/an

Crin = [(¢FnF)1/0"(kpn + Mp1ap) D+ (Gpnn) (mFlnH)(on_l)/Un]Un/
= oo—1)/o o on—1)/og100/(00—1
Z kpn = [(¢FOF)1/UO (Yor + mFloF)( o=l)/eo 4. (§Z5F0H)1/ O(mFIOH)( 0—1)/ 0] 0/(o0—1) ’

(Un—l)

where rpy is the common capital rental rate across all sectors. Totally differentiating the
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system implies

1 dkp, + dmpinr o, — 1

leg’f‘Fl = — legCFln
On CFInF On
dkpn, + dmpinr dmping
dlog Crin = pinr + UpinH——
CFinF MmpinH
dkpy, dmpior dmpion
g = UpioF—— + UrioAE————,
kr LF10F LF10H

n

where kp =) kp, and where jip1,; is the share of F’s sector-n expenditure on goods from
country j. We solve this system of linear equations by substituting the second equation into
the first, solving it for dkg, and then substituting dkpg, into the third equation to solve for
dlogrg;. We then plug dlogrg; back into the equation for dkg, to characterize the change

in capital with respect to imports of each good. This implies the following derivatives

Okrn _  TolonDiarr CFF krptrior
Omror Dy mcFln’F LF10F
Okrn Tl tyrmar FnF kpprion
Ompiom Dy mcFln’F LF10H
8/~Cpn _ —]ln:n/ n WCFMF
o %
OMmpinF D o TH (o —Dapyy CFIn"F
Ok ~ (ow = Dppiwn  criwr IR mcm’m
Ompiwn 1+ (0w — V) pipiwr Meiwn D P H(Un,,iﬁ/)luFln,,FCFln”F

To compute peacetime trade taxes in the limit as trade values pi, ;mizn; — 0 for ¢ €
{H,F},j # i, we substitute our characterization of dkp/dmp, into (B.1). To do so,
we make use of the observations that Plojtrioy = pri0;TF1kr and pping /(PRinEMEInE) =

prink/ (PFinpCrinr) and the definition

o o
<; 14 (0, — Dppinr Fink 27 ) / (; L+ (00 — Dptrinr o F)
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In these terms, we obtain

ol T _ I
TioF — Tyop = T10H — Tiog — R —
e
ToT Yo — T
TinF — Tipp = —R
PFinF
ToT __ (Un - 1),UF1nF

TOT) )

TinH — Tipng = (TinF = Tinp

1 + (Un - 1)MF1nF
B.4 Trade Taxes with Limited Credibility in the Example Economy

In Section 4, we focused our analysis of trade policy in the example economy on the case

with perfect credibility. This appendix covers the case with imperfect credibility.
Proposition 4. In the limit of small time-2 trade volumes and as  — 0,

. . Iir‘f“ Zzé_ * Zk
TlOH—TlT()g:TloF—T%}?: < : )
Tr
ror  —K(m —=T) =&(¢ = 2+ (¢ — 27)
PFinF

Ting — T{g _ (Un - 1) HEInF
" (Un - 1)/*LF1nF + 1

(TlnF - Tﬂoz:{) )

where

FOFF F w
_ Tronw — TronH L py,ympann TDran
= and (, = — —

I

Tn i
OnKFn On YFronF YFonF

where ¢! and ¢ evaluate the above expression for ¢, under Home’s most costly threat (“0”)
and its economically optimal trade taxes (“+7); where I', Z¢, and Z* are weighted averages

of Y, ¢, and (¢ across sectors;* and where k, £, and £* are the Lagrange multipliers in

Theorem 4.3®

Proof. Recall from Theorem 4 that Home’s trade taxes with limited credibility satisfy

mpo ~
Tig — TEOT =K (/ (_m) : VFZ,mmk (m> kF) ’ dm) ' kF,mpm/ﬁivg (BQ)
mgf”

+ (527711:2(&@) : VF2,mk(az> - é*m*F2 : Vﬁkz,mk) ‘%F,mmg/ﬁf}g'

STWe define ' = (32, wayn)/ (X, wa), 2° = (3, way)/ (32, wa), and 2% = (3, wa()/(3,, wn) for
Wn, = 0nCRinF/[(0n — Dppinr + 1].
38 As in Propositions 2 and 3, we maintain the same Lerner normalization of taxes as Theorem 4.
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We have already characterized the first term in the low-trade limit except that, with limited
credibility, m@LF need not be zero. Our characterization of R,(-) in Appendix B.2 implies
that Propositions 2 and 3 continue to describe the first term as long as (a) -, is replaced

with the value

FOFF F
_ Trong — TFonH
’}/n - k )
OnKFn

FOFF _ w OFF OFF : o :
where x5 = Py g (myps ", krp)m$s,y is Foreign’s spending on the sector-n good from Home

under the off-path threat and (b) the term’s entry corresponding to trade taxes on good nH
is written without reference to 7y, — 7L.%, as simply
(Un - 1),uFlnF Yn — r
1+ (00 — V)ptping Prinr

We now turn to the terms on the second line of (B.2). We let
R, (m, k) = m - Vieg i, (m, k) = R (m, k) + Via, (m, k).

Using our characterization of R, (-) in Appendix B.2 and characterizing Vs i, (mp2, kr) by

the same steps as in Appendix B.1—except for Foreign rather than Home—we have

; 1 pronscrony T Dray,
Rn(mF27kF> — Cn +O(x§2nF7‘rg2nH> Where Cn _ F2nHCF2nH . F2

On YFonF YFronF

and where T'Dpy, = zk, 5 — 25, » denotes Foreign’s sector-n trade deficit valued in Foreign
or equivalently world prices.

To construct the term on the second line of (B.2), we now follow the same steps as in the
proofs of Propositions 2 and 3. However, we use ¢} and (—representing ¢, when evaluated
under Home’s most costly threat and its economically optimal policy, respectively—instead
of 7, and the analogously defined Z¢ and Z* instead of I'. Letting =, denote this term for
good g, we have, in the limit as pi, ;mjon; — 0 for i € {H, F'}, j # i,

_ _ fﬂzf . f*z*
Z10F — S10H — ———————
TF1
- G -2H) -G -2
—1nF — —
PFinF
- (o —=Dprir -
SinH = ZinF-

1+ (00 — Dppinr
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C Model Extensions

C.1 Geopolitical Uncertainty
C.1.1 Extended model

We assume that Foreign’s geopolitical preferences are randomly determined by a state of
the world w € Q that is revealed to all actors at time 2, after Home’s trade threat has been
set, but before Foreign takes its geopolitical action. Formally, we model uncertainty by
representing all time-2 equilibrium variables as functions of w. For example, we denote the
vector of consumption in ¢ at time 2 by ¢;p(w). As in the baseline model, we assume complete
markets within each country but maintain international financial autarky. With risk, this
implies the rate of return on bonds %;(w) within each country ¢ is now state-contingent, but
trade balance still must hold at each time and each state of the world.

The equilibrium conditions in this augmented model are as follows.

Economic equilibrium conditions. Households maximize expected consumption utility

subject to a lifetime budget constraint:

ci, {ci2(W) }yeq € arg max , wir(c1) + Eluge(ca(w))]

c1,{c2(w

st Pp-or—In + E [Zi(w) 7 (Pa(w) - ca(w) — In(w))] <0,
where I;; and [;5(w) are income from domestic profits and lump-sum transfers, i.e.,

In = Py - (ya — i) + Licg (Pm) - mu,
Lis(w) = Pa(w) - yio(w) + Licg (B (w)T2(w)) - mia(w),

where m;; and m;(w) denote the net imports of country i.

Goods producers maximize profits subject to technological feasibility:

{yily klyl} S arg I;l%g( Bl Y — Ril - kY st Gil (y, k.l/) S O,

{Yin(w), kih(w)} € arg max Po(w) -y — Rip(w) - k¥ s.t. Gy, k) <0.

Capital producers maximize expected profits subject to technological feasibility and facing

subsidies:

{]Ci, Lil} € arg IilaX (Rzl(l —+ ]]-i:H51> + E[%1<W)71R12(W)]) -k — Pz'l Al s.t. Aﬂ(k’, Ll) S 0.
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Goods markets clear globally and capital markets clear within each country:

_ _ 1y
Ci1 + Li1 = Yix + My, mpg1 +mp; = 0, ki = ki,

Cio(w) = Yia(w) + mya(w), mpya(w) + mps(w) = 0, ki = ki (w).

There is financial autarky. In other words, trade is balanced within each period and state

of the world:
P’ my =0 and Py (w) - mjs(w) = 0.

Domestic prices equal world prices augmented by (possibly zero) trade taxes:

PF1:P1“’ and Ple(l—l—Tl)le,
Pro(w) = Py'(w) and  Ppya(w) = (1 + m(w)) Py’ (w).

Geopolitical equilibrium conditions. Foreign’s geopolitical action solves

a(w) € arg Am{agc Upo (Epg(ﬁ(d), kw, kp)) + zp(a;w).
aca,a

Home’s time-2 trade taxes are determined by its trade tax threat and Foreign’s geopolitical

action:

m(w) = Ta(a(w)).
Net-present-value prices. Analogously to the main text, we define

Ri(w) " P(w),
Rr(w) ™ Py (w),
Ri(w) ' Rig(w).

pi1 = P, pz‘2(w)
pY =P, py(w)

rin = R, 7"i2(w)

C.1.2 Extended results

Following the same steps as in the proof of Lemma 1—and noting that a(w) is a sufficient

statistic for the impact of w on the time-2 allocation—allows us to represent the planner’s

57



problem in its primal form. The primal problem with uncertainty is
mm,ﬁm(-),kgl%f,{a(w)}wen,x Vin(=mey, ki) + ElVira(=ra(a(w)), ki) + 2a(a(w))
st kp = kp[mpe, mpa(a(-))]
Virm(mper, kg) - mpp =0
Viom(Mmpa(a), kr) - mpa(a) =0
Via(mpz(a(w)), kr) — Viz(mpz(—a(w)), kr)
> zp(—a(w);w) — zp(a(w); w)

Viom(—mpa(:), ki)
Vio,m(Mpa(-), kr)

-1 GE(kZH,]{?F),

where l%p(), the function mapping trade at each time and state to Foreign capital, is given
by the solution to
max Vei(mpe1, kr) + E[Via(mra(a(w)), kr)].

kp
Following the same steps as in the proofs of Theorems 1 and 2 reveals that our results on
industrial policy are unchanged.
Our results on optimal peacetime trade taxes—i.e., Theorems 3 and 4—require minor
modifications. Beginning in the case with perfect commitment, we note that the geopolitical

incentive compatibility constraint can be replaced with a single equality constraint,

Via(mpa(a), kr) — Vie(mra(a), kr) = Vea(Mipe (@), kr) — Via(Mim(a), kr), (C.1)

where M., (+) is Home’s optimal threat. We then proceed using the same steps as in the proof
of Theorem 3 except for the following alterations: First, the function Ep(m F1, Mpa(a)) used in
the baseline versions of those results must now be replaced with the version kz(mp1, mpa(a(-)))
that accounts for the distribution of Foreign geopolitical actions in the second period. Second,
the Home planner may no longer threaten autarky, even when it has perfect commitment, so
the Lagrange multiplier on the time-2 off-path trade balance constraint, #s(—a), need not

equal zero. As a result, the terms-of-trade component of trade taxes, i, ToT “takes the form

_ToT _ ML opY | mp Opy Z(D a) mpa(a) 0py(a) Ok
19 ﬁﬁvg amFlg Zailug 8kF aTn’Flg ]519 akF 8mplg '

where ®(a) = Ro(a)/k;. Deviations of ®(a) from Pla(w) = a] now capture binding restrictions
on international financial trade both across time and across states of the world. Third, our

modified geopolitical incentive compatibility constraint, (C.1), implies that the integral term in
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Theorem 3 is now between mp, = Mmpo(a) and mpy = Mmpo(a) rather than m@LY = mpy(—a)

and mpe = Mmpo(a), and its multiplier is not signed in general.

The case with limited commitment inherits these same modifications but no others.

C.2 Home Geopolitical Actions
C.2.1 Extended model

We assume that both Home and Foreign take geopolitical actions ay € {ay,any} and
ap € {ap,ar}. Each country i’s geopolitical utility depends on the geopolitical actions of
both countries, i.e., it is given by z;(ay,ar). We assume that Home’s geopolitical actions
and trade taxes are determined by Foreign’s geopolitical action and a joint Home policy
threat—encompassing both Home’s geopolitical actions and its trade taxes—that we represent
with functions @y (-) and 75(+) from {a,ar} to {ay,an} and [—1,00]9, respectively.

The economic equilibrium conditions of this extended model are the same as in the
baseline model. The geopolitical equilibrium conditions are modified to accommodate Home

geopolitical actions.
Geopolitical equilibrium conditions. Foreign’s geopolitical action solves
ap € arg X g{laX7 U9 <fCVF2(7f:2(CALF), k‘H, ]{ZF)> + ZF(ag(dF>, dF)
apC\ap,ar

Home’s geopolitical action and its time-2 trade taxes are determined by its geopolitics-

and-trade-tax threat and Foreign’s geopolitical action:

ayg = ay(ar) and Ty = To(ap).
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C.2.2 Extended results

Following the same steps as in the proof of Lemma 1 allows us to represent the planner’s

problem in its primal form. The primal problem with Home geopolitical actions is

_ max Vii(—mp1, ki) + Ve (—mpa(ar), ky) + zu(an(ar), ap)
mp1,mp2(-),km,kr,an(-),ar,x

st. kp = kplmpr, Mps(ap)]
Verm(mey, ke) - mpr =0
Vio,m(Mra(ar), kr) - mpa(ar) =0
Via(Mmpa(ar), kr) — Vea(mpa(—ar), kr)

> zp(ay(—ar), —ap) — zp(ap(ar), ap)
Virom(=mpa(-), kr)
VF2,m(mF2(')7 kF)

—1675(/€H,kp)

Following the same steps as in the proofs of Theorems 1, 2, 3, and 4 reveals that all of our
results carry over without modification to the case of Home geopolitical actions. Intuitively,
this is because one way to solve Home’s problem is to first select a geopolitical threat and then
choose capital and trade taxes conditional on this threat. Given Home’s optimal geopolitical
threat aj;(-), both countries can be thought of as having preferences over only Foreign’s

action given by

All of our previous analysis concerning Home’s capital and trade policies therefore applies

verbatim to the “inner problem” that conditions on aj,(-).

C.3 Inseparability of Economics and Geopolitics
C.3.1 Extended model

We assume that time-2 utilities depend on consumption and Foreign’s geopolitical action
without imposing additive separability, i.e., we assume they are given by some functions
uio(cio,a). We moreover allow for Foreign’s geopolitical action to affect countries’ time-2
production possibilities frontiers, which we represent with functions Gia(yie, ki, a).

The equilibrium conditions of this extended model are as follows.
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Economic equilibrium conditions. Households maximize consumption utility subject to

a lifetime budget constraint:

{Cit}tzl,z € arg max u;(c1) + up(ce,a)  s.t. Z (t%"i)’(tfl) (Py -y — Iy) <0,

C —
Hi=1,2 t=1,2

where [;; is income from domestic profits and lump-sum transfers in 7 at £, i.e.,
Lit = Py - (Yt — Limatin) + Licg (P1) - my,

where m;; denotes the net imports of country ¢ at time t.

Goods producers maximize profits subject to technological feasibility:
{vin, K1} € argmax Py -y — R -k st Ga(y, ) <0,
Y, Yy
{Yi2, kip} € argmax Py -y — Rip -k s.t. Gia(y, k,0) < 0.
y7

Capital producer optimization, market clearing, trade balance, and non-arbitrage are as
in the baseline model, i.e., (4), (5), (6), and (7) hold.

Geopolitical equilibrium conditions. Foreign’s geopolitical action solves

a € arg Ir%ax} U2 <EF2(%JQ(&>,/€H,]€F,CAL>,CAL>,
ac{a,a

where ¢po(+)’s direct dependence on a reflects a’s presence in time-2 economic preferences
and technology.

Home’s time-2 trade taxes are determined by its trade tax threat and Foreign’s geopolitical
action, i.e., (9) holds.

C.3.2 Extended results

Y

In the presence of inseparability between economics and geopolitics, we must define countries

time-2 Meade utilities in a more general way. We define
Via(m, k,a) = max u;(y + m,a) s.t. Gia(y, k,a) <O0.
y

Using this definition and following the same steps as in the proof of Lemma 1 allows us

to represent the planner’s problem in its primal form. The planner’s primal problem with
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inseparability is
i B g O )+ Vi (). )
s.t. kp= %F[mm, Mmpa(a),al
VFl,m<mF17 k’F) ~mp1 =0
Viom(Mmpa(a), kr, a) - mpa(a) =0
Via(Mps(a), kp,a) — Vea(Mps(—a), kp, —a) > 0

VH27m(_mF2('>7 kHa )
Viom(Mmpa(-), kr, )

—1675(]{7]{,]{1}7),

where l%p() is given by the solution to
max Vei(mry, kr) + Vis(Mpa(a), ke, a).
F

We focus on the results with perfect credibility. Following the same steps as in the proof
of Theorem 1 reveals that our results on industrial policy are unchanged in this case. Our
results on trade policy, however, must be augmented. The modification to our results reflects
that the incentive compatibility constraint corresponding to Foreign’s geopolitical action is
no longer separable between Foreign’s economic and geopolitical utilities. To isolate this

interaction, we note that the IC constraint may nonetheless be written as

Via(mpa(a), kp, a) — Vie(Mpa(—a), kr, —a) = Vea(mpe(a), kp, a) — Ves(mpa(—a), ke, a)
+ VFQ(ﬁLFQ(ﬁCL), kFa CL) - VFQ(T%FQ(_‘G), kF? _'a) 2 0

—

ﬁng(a)
_/ m - VFQ,mm (m7 kF,CL) : dm + VFQ(ﬁ/LF2<_'a’>7 kF,(l) - VFQ(ﬁlFQ(_‘a), kF7 _‘CL) Z O

mp2(—a)

using analogous steps to those used in the proof of Theorem 3, plus the observation that
trade balance trivially holds at mpgo(—a) under any prices since mgs(—a) = 0. Using this
version of the IC constraint, following analogous steps to those used in the proof of Theorem

3 implies that Home’s time-1 trade taxes satisfy

MmE2 0?p¥(m, kr,a)
ToT D2 y KF,
= +r| — m - ~dm
g Tlg ( /ggF 8l<;F om

m

) 8%F(mF1>mF2aa)/~w

~ OFF ~ OFF
+Tra(mpy " kp,a) — Tpa(mpy ", kr, —a) 1gs
aTnFlg
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where pY'(m, k,a) = Vrom(m, k,a) denotes Foreign prices as a function of imports, capital,
and Foreign geopolitical actions, and where 7po(m, k,a) denotes Foreign rental rates as a
function of imports, capital, and Foreign geopolitical actions. Intuitively, this result states
that there are now two geopolitical motives for time-1 trade taxes: They should promote
Foreign capital varieties that (a) make Foreign’s terms of trade more sensitive, assuming
Foreign takes its on-path geopolitical action, and (b) are disproportionately less valuable
when Foreign chooses its off-path geopolitical action, assuming Foreign imports its off-path
quantities. The latter is a direct channel that, for example, discourages Home exports of

weapons that Foreign can stockpile and investment goods it can use to build weapons factories.

C.4 Many Countries

C.4.1 Extended model

We assume the economy contains any finite number of countries ¢ € Z, including Home and
Foreign. Countries ¢ other than Home and Foreign are analogous to Home and Foreign except
that they are both passive in their economic policies and geopolitical behavior.

The equilibrium conditions of this extended model are as follows.

Economic equilibrium conditions. The following equilibrium conditions from Section
2.2 now apply to all countries i: household optimization, i.e., (2); profit maximization by
goods and capital producers, i.e., (3) and (4); market clearing, i.e., (5), except that we now

write international goods market clearing as
Z mi; = 0;
i

financial autarky, i.e., (6); non-arbitrage, i.e., (7), except that we now have
Py =P

for all i # H. Additionally, the geopolitical equilibrium conditions (8) and (9) continue to
apply, except that Foreign consumption is now determined by Home trade taxes 7, as a
function ¢po(79, {k;}) of capital around the world. This function is defined as the consumption
level consistent with all time-2 economic equilibrium conditions, which we continue to assume
have a unique solution up to a price constant. Finally, we continue to represent prices in

net-present-value terms using (10).
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C.4.2 Extended results

We begin by defining functions that specify the net imports of each country as a function of
Home’s net imports.?® To this end, we assume that given any profile of Home net imports
{mpy1, mpys}, there exists a unique solution (up to a price constant) to the following set of

reduced-form equilibrium conditions:
OZmHl—l—Zmﬂ:mHQ—i—Zmig and, fOI'Z'#H,
i#H iAH

p;” Od/;t,m(mita kz’)7 0= Z Wt,k(mm kz’% and pff My =

t=1,2

w
by - Mpt

=

When myg; and mpygo satisfy Home’s trade balance constraint, these conditions are implied
by the equilibrium conditions; otherwise, they assume Home’s deficit or surplus at time ¢
is financed with a uniform transfer to each foreign country, also at time ¢. We denote by
ki(mp1, mus) each country i’s capital and by p¥(mg, mp2) time-1 world prices, both as
functions of Home’s time-1 and time-2 trade.

Similarly, we assume that given any profile of Home’s time-2 net imports my9 and capital
for all other countries k_p, there exists a unique solution to the following set of reduced-form

equilibrium conditions:

O:mH2+Zmi2 and, for i # H,
iAH
Py M

= 0.
IZ|-1

Py oVigm(mig, ki), and  py - myg +

We denote by ms(mpe, k_pg) each country’s time-2 trade and by py (mpge, k—_pg) world prices
(up to a constant), both as functions of Home’s time-2 trade and all other countries’ capital.
With these tools in hand, we now revisit the planner’s problem with many countries.

Similar steps to those in the proof of Lemma 1 imply that the planner’s primal problem can

39With two countries, this was unnecessary, as Foreign net imports were the negative of Home’s by market
clearing.
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be written as*

max Vir (mu, k) + Ve (mps(a), ky) + zg(a)
ampy1,mu2(-),kH,X

st.  —mpr - Py M, maz(a)] =0
— () - Py [M2(a), k-g] =0

mrp2(Mmuz(a)k_g)
— / m- VF2,mm(m7 kF) -dm 2 ZF<_‘G> - ZF(G’) (02)
np2(Mpz(-a).k—m)

k_g= I;J_H(mHla M2 (a))
{X Vizm(Muma(+), ki) B 1}
Viom (Maa(Mmpa(-), k_m), ki) i£H

€Tk k_pn).

Following the same steps as in the proofs of Theorems 1 and 2 reveals that our results on
industrial policy are unchanged.
Our results on trade policy must be modified somewhat. Starting in the case without

credibility constraints, we consider the planner’s first-order condition with respect to mpgy:

Virrm = k1 [PY + My - DYy, | + Z Ra(a)mm2(a) - Pyg_, (@) - krrmy,

mra(a) .
+ I%/ m - Vpgymmk(m, kF) . dm . kF,mH1 (03)

mp2(—a)

+ kR [sz(a) Veomm(a) - Mpap (@) — mpa(—a) - Vegmm(—a) 'sz,k,H(ﬁa)} “k_Hmy

where, for ease of notation, we suppress functions’ arguments, displaying only the state of
the world to which they correspond. We now simplify this expression in several steps.
First, we argue that ko(—a) = 0. To see why, consider the first-order condition with

respect to My (—a):
0 = Ra(—a) [Py (a) + Mua(—a) - Py, (00)] — Fiipa(=a) - Vg mm (@) - Mg g, (5a).

We assume the existence of a direction my such that, local to the solution to the planner’s

problem, deviations in this direction change the world price of Home’s net imports but not

40Note that the construction of p¥(-), p¥'(-), and k_y(-) ensures that the first and second constraints—i.e.,
Foreign trade balance—also imply trade balance for all countries.
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its terms of trade or that of Foreign.*! That is,
Mr2(2a) - By ,p, (20) -y = 1ip2(=a) - 53y, . (2a) -my =0 and Py (=a) -my # 0.

The first-order condition in this direction can only hold if £2(—a) = 0.
Next, we define ® = &y(a)/k1, as in Theorem 3. ®’s deviations from unity continue to
measure how binding financial autarky is; if ® = 1, then it is as if the planner faces a lifetime

trade balance constraint. We represent Home’s terms-of-trade motive for trade taxes by

ToT = muy  Opy n (I)mHZ(a> 0py(a) Ok_y

Y,  Ommy Py Ok_pg  Ompyy

Finally, we combine these simplifications using that p;; o< Viy m(mi1, k;) and the definition
Pro(mp, kp) = Vpam(mp, kr), as in the main text. We conclude that Home’s first-order

condition can be rewritten, up to Lerner symmetry, as

/sz(a) . 82}5F2(m, kF) ) 8]%1? "
o (a) am 3kp 8mng plg
op ot Opra(— Ompa(— ok
+ (THF2(G) . pg;rfa) . 7:;;22&) — mF2(_'a> : p};;?; a) . ﬂg}?(H a)) . amHIj /Vlfjg]a
- - g

_ToT
Tig =Ty TK

for k = £/k1 > 0, and where pp(-) = Viem ().
In the case where Home’s credibility is constrained, the final line of the primal problem

in (C.2) takes the form

min VHg(mHg(d), k?H) + A Z u*HQ<kH7 k_H),

a=a,ma

and u}o(kpy, k_p) admits the primal representation

’LL;IQ(kH, k,H) = %112;( VHQ(mHQ, kH) s.t. ﬁg(m}[g, k,H) My = 0 (04)

whose solution we denote by mj;,. This contributes an additional term equal to

Wk

5ok ok
—&KaMiyy Dok g kb m

4INote that we do not require the deviation in the direction of my to maintain trade balance. Such vectors
exist generically when there are many goods. As a simple example, suppose there is an outside good over
which each country’s Meade utility is quasilinear. Then one can take ma to be the unit vector corresponding
to an increase in only Home’s trade in the outside good.
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to the planner’s first-order condition with respect to my;, where é > 0 is the Lagrange
multiplier on the credibility constraint and «% is the Lagrange multiplier on the constraint in

(C.4). Analogously to the proof of Theorem 4, we assume the existence of goods bundles my,

my (a), my (—a), and mi* with the following properties, which we state without description

for brevity:

~ U J_ ~W J_
0 - mHl .plval ' ml = mHl pl S22 : m2 (a>

)
() TF2,mp (@) - My () = Mpa(@) * Viesmm (@) - page i (@) - K-ty - mi

_ 1 1 _ 7 1
O_kaHl'ml _kaHQ'mZ (CL)
Wk *

0 = mj, - Py e - T

0< VHl,m : ml ) VH2,m(&) : m2L( ) pl : m1L7 ﬁg}(d) ) m;(&)

We now take the first-order conditions with respect to my1, mpsa(a), mye(—a), and mpys in
the direction of the respective bundles. In the case of mit, we take the first-order condition

with respect to mys in the time-2 problem, as formulated in (C.4). The first-order conditions

are
Viim - mf = K1py - My
Viro,m(a) - my (a) = Fea(a)py (a) - my (@) = €L gmge Vira,m(a) - m (a) (C.5)
0 = Ra(-a)py (=a) - my (—a) = E1uegViram(=a) - my (—a),
V:IZ,m ' sz_ = "1215121}>|< m;l_’
where a’ is whichever action results in lower Home time-2 economic utility when it carries

out its threat. We note that the quantity ®, defined in the case with perfect credibility as

the ratio of R2(a) to k1 when ¢ =0, was implicitly defined as

o V(o) m3(@) [ Vin-mi
P (a) - my (a) Py - my
Maintaining this definition of ®, we solve (C.5) for #s(a), R2(—a), and K3:

Vigam(@) - ma(a Vi - mit
Fald) = Loory 1 1_ge 2@ M3 (@) m—*i-
py(a) - my(a) Dy




Returning to the first-order condition with respect to mgq, the term >, 7o(a) ... in (C.3)

can be expressed as

Virzm(a’) - my (af) AN o
) . /W . ki m .
ﬁg,(ag) . mé_(aﬁ) mH?(a ) p2,k_H(a ) H,mm

Prympa(a) 'ﬁqzu,k_H(a) : ]%*HymHl +

Finally, we rearrange terms in the same manner as with perfect commitment, arriving at the

following expression for trade taxes, up to Lerner symmetry:

Tig :TE;OT
e o)
+ () ) 0el0) gy OoraC0) DesCa) 8 ;HH / ﬁa"g]
ety ) g, D] S

for v = &/r1, € = E/k1 X Vazm(a’) - my (a)]/[py (a") - m3 (a")], and € = €/r1 X (Vi -
mih) /(p¥* - mit). We note that x, &4, € > 0.
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D Additional Figures
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Figure D.1: U.S. off-path export subsidies target exports a larger share of whose value
directly or indirectly enters Chinese final expenditure.
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Figure D.2: Left panel: U.S. off-path import tariffs are higher in sectors China net exports.

Right panel: U.S. off-path import tariffs are higher on goods from countries with which China
runs a trade surplus.
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Figure D.3: Left panel: U.S. export subsidies for building dependence are determined by
relationship capital, not production capital. Right panel: U.S. export subsidies for building
dependence are mostly determined by “manipulability” for bilateral trade and terms-of-trade
effects at fired Home net imports for bystander trade.
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