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Abstract

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 in order to strengthen its hand tomorrow? Domestically, we show that
the country should abstain from peacetime industrial policies 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—mnot foreign welfare—more sensitive to trade during conflict. We apply
these insights to provide the first quantitative exploration of the US’s optimal policies for
building geopolitical power vis-a-vis China. The optimal policy promotes US-China trade

on both the import and export margins.
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1 Introduction

Recent events have prompted countries around the world to reevaluate their economic interde-
pendence. 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
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caused 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 US 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 US
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 taxes. 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 rationalize capital subsidies
only for governments with limited ability to threaten trade taxes during conflicts. In terms of
peacetime trade policy, geopolitics rationalize 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 US’s optimal policies for building geopolitical power vis-a-vis
China, finding that they promote both bilateral imports and bilateral exports with China

relative to trade with the rest of the world.



The starting point for our analysis is a new, 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. We assume capital adjusts slowly, so that
each country’s capital stock during conflict is simply what it formed during peacetime. This
assumption is well-suited to types of capital that take a long time to build, like factories, and
those which by their very nature must be accumulated ahead of time, like stockpiles.

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—possibly subject to credibility constraints—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
their 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 its threats are constrained to trade taxes that would not lower Home
welfare beyond a certain level.

Our first main result shows that, when all trade threats are credible, Home’s optimal
industrial policy is laissez-faire (i.e., capital subsidies are zero). This is counterintuitive since
private firms fail to internalize that their capital investments impact Foreign’s economic
incentive to avoid trade sanctions and, hence, its geopolitical actions. Since private investments
have these geopolitical externalities, it is natural to think they should be taxed or subsidized.
In fact, such interventions are suboptimal. This reflects 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

! Although this baseline model is intentionally stylized, we provide generalized versions of our results in
several extensions. We extend the model to include geopolitical uncertainty, Foreign economic policies, Home
geopolitical actions, non-separability 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.



their geopolitical benefits. This finding calls into question the geopolitical rationale for recent
industrial policies such as the CHIPS Act.

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 threaten trade taxes that would lower its own economic welfare
too much. For example, the EU decided not to impose any immediate sanctions on imports
of natural gas from Russia following its invasion of Ukraine because member countries,
particularly Germany, feared severe economic fallout (see, e.g., Moll et al. (2023)). We
show that 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 each type of capital in proportion to its rental rate under whichever threatened
trade taxes have the highest cost for Home. We argue this result is consistent with 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. But which changes in Foreign capital
serve Home’s geopolitical interests? We show these are not simply the changes in capital
that increase the difference in Foreign’s economic utility across its geopolitical actions.
This is because part of the difference can be targeted in a less distortionary way using
Home’s trade threats in the second period. The remainder of this difference—what Home’s
optimal peacetime trade taxes do target—corresponds to changes in Foreign capital that
make Foreign’s terms of trade more manipulable during conflict. This result’s most striking
implication is that Home abstains from peacetime trade policy when 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.

Unlike its capital subsidies, Home’s optimal peacetime trade policies do not directly depend
on the credibility of its trade threats during conflict.®> Our results therefore establish a
sharp contrast between Home’s peacetime industrial and trade policies. Industrial policies
limit Home’s dependence on Foreign to strengthen Home’s credibility. Simultaneously, trade
policies promote Foreign’s dependence on Home, in the sense of making its net import demand

less elastic and hence its terms of trade more manipulable.

3This is because Home capital affects credibility directly whereas Foreign capital only affects credibility
through second-period trade, which Home can target directly using its second-period trade threats.



The final part of the paper uses a dynamic, quantitative trade model to explore our theory’s
practical implications. To do so, we specialize the many-country extension of our general
framework to a parametric model that we then calibrate to data. Our starting point is
a standard, multi-sector 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 in 2017 using data on global trade, tariffs, value-added, and input-output networks.
We also incorporate time-varying trade elasticity estimates from Boehm et al. (2020) 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 US’s optimal
peacetime policies for building geoeconomic power vis-a-vis China. We focus on the case
where US trade threats are perfectly credible, which implies it abstains from industrial policy,
and so limit our attention to peacetime trade policy. We find that the US’s optimal peacetime
trade policy fosters Chinese dependence by promoting bilateral trade on both the import and
export margins. In both cases, the US’s primary motive is to make China’s terms of trade
more manipulable by shifting its relationship capital investments towards foreign trading
partners and away from domestic relationships. While the US’s optimal import tariffs are
close to uniform across sectors, its optimal export subsidies promote trade more in sectors
that China uses primarily for final consumption. Finally, the US imposes more modest trade

taxes on other foreign countries to foster China’s dependence on third parties.

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 policies such as onshoring or friendshoring (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 re-shoring policies. While we consider
similar policy instruments, we intentionally abstract from non-geopolitical market failures by
assuming markets are efficient and focusing on the case where the Home planner places the
same weight on Home and Foreign economic welfare. This isolates the explicitly geopolitical
rationale for policy. Indeed, if Foreign’s geopolitical action is exogenous, then laissez faire

is optimal in the model. When Foreign’s action is endogenous to its economic incentives,



a simple Pigouvian tax would implement the first-best allocation and render other policies
unnecessary. But—unlike a Pigouvian tax—Home’s time-2 trade threats are imperfect: They
distort trade and may also be limited in their “firepower.” The role of Home’s peacetime
policies is to help compensate for these imperfections. In this sense, our work relates to the
literature on corrective taxation with imperfect instruments (e.g., Diamond (1973)).

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
relationships 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), Bianchi and Sosa-Padilla (2024), and Clayton
et al. (2023) studying optimal trade and financial punishments, and Itskhoki and Mukhin
(2022), Bachmann et al. (2022), de Souza et al. (2023) 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 the contemporaneous papers of Thoenig (2023), Kooi (2024), Alekseev and Lin (2024),
and Clayton et al. (2024). 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 two essential
differences that lead to divergent results, particularly for trade policy.® First, unlike Thoenig
(2023) and Alekseev and Lin (2024), we assume Home’s trade has separate trade policy instru-
ments in peacetime and conflict. This is why we find that peacetime trade policies need only
target one component of the difference in Foreign economic welfare across geopolitical actions:
the manipulability of its terms of trade. Second, unlike Kooi (2024) and Clayton et al. (2024),
we separate Home’s purely geopolitical policy motive from its conventional terms-of-trade
motive. This is why we find that peacetime trade policies target the manipulability of foreign

prices rather than foreign welfare.

4In this sense, we all follow in the footsteps of McLaren (1997)’s model of investments before (purely
economic) trade policy bargaining.

°In 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 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 a finite set of tradable goods g € G and a finite set of non-tradable
capital varieties v € V. Capital varieties can represent tangible assets, such as a semiconductor
factory or an oil stockpile, or intangible assets, such as a relationships 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 ¢ consumes goods ¢;; = {c;,} at each time ¢ and
experiences utility®

uin(Cin) + ui(ciz) + 2i(a) (1)

where a is a geopolitical action that we introduce below. In order to focus our analysis on
trade, rather than financial, sanctions, we assume countries are in financial autarky. That is,
the Home and Foreign households do not borrow from or lend to one another.”

Meanwhile, the representative goods producer in i produces net output y;; = {yiy} using
capital k% = {k% }, subject to a goods production possibilities frontier®

Gy, k) <0

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

ki = {ki,} using investment ¢;; = {114} subject to a capital production possibilities frontier”

Ai(kisvin) <0

SFactor supply corresponds to negative consumption of some goods.

"We explain how financial autarky affects our results in Section 3.2.1, following Theorem 3.

8Primary and intermediate inputs correspond to negative net output of some goods.

9We require that the model’s primitives—i.e., ui(+), Gy (-, ), and A; (-, -)—satisfy basic regularity conditions
stated in Appendix A.1.



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.

In each country ¢ and time ¢, households and firms face goods prices p;s = {pit,} and capital
rental prices ry; = {ry,}. Goods and capital producers rebate their profits to the domestic
household.

Finally, at each time ¢, the Home government levies ad-valorem trade taxes 7, = {7,} that
place a wedge between domestic prices p; and world prices py’ = { p;‘;}.lo 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 7»(-) 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 Equation 1. Without loss of generality, we assume
Home prefers action a, i.e., zg(a) > zg(a). Additive separability implies that Foreign’s
geopolitical action affects prices only by determining the realization of Home’s trade tax
threat. This 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.

OFor 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 infinite trade taxes in order to nest
complete embargoes.

HTn 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.



Time 1 = “Peace” Time 2 = “Conflict”

N A
e N 7 N
Home policy Production, Foreign Home Production,
commitments consumption, trade,  geopolitical trade threat  consumption,
T, S1, 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
the timeline of the model begins. In particular, Home chooses its trade tax threat before the

peacetime period and so need not suffer from issues of limited commitment.

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.

{cit}i—1, € arg max Z ui(c) st Z (pie - —1L;y) <0 (2)

C —
Heerz 775 t=1,2

where [; is income from domestic profits and lump-sum transfers in ¢ at ¢, i.e.,
Lit = pit » (Yir — Li=itir) + Licm (pi'7e) - ™t

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

Goods producers maximize profits subject to technological feasibility.

{yir, kit } € arg MaX pip-y = T kst Gy, kY) <0 (3)



Capital producers maximize profits subject to technological feasibility and facing subsidies.
{ki,1n} € arg Hkléjulx (ra(L 4+ Lizgs1) +1i2) -k —pin -1 st. Aa(k,0) <0 (4)
Goods markets clear globally and capital markets clear within each country.
Cit + Liz1tn = Yir + M, mpge +mpr =0 and ki =k, (5)
There is financial autarky. In other words, trade is balanced within each period.
pi -mig =0 (6)
Domestic prices equal world prices augmented by (possibly zero) trade taxes.
pre=p; and pg = (1+7)p/ (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 o 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  Up2 (gpg(’?z(d),k?[{,kp>> + ZF(EL) (8)

ac{a,a

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

action.

72 = T2(a) (9)
Definition 1. Given peacetime policies 71 and sy and conflict trade threats 75(+), an equilib-
rium is a profile {cit, yit, ti1, mit, k3, ki, DYy Dty Tit, @, T2} satisfying Equations 2-9.
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(-). Importantly, we allow for the Home

planner to place possibly non-zero weight A\r on Foreign economic and geopolitical utility

12This assumption holds in most conventional trade models.

10



(we normalize Ay to 1). This implies that our results characterize not only the behavior of
selfish hegemons but also altruistic “global policemen.”

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 or
may violate WTO rules. 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 T5(kg, kr). The planner’s problem

is thus

max max Z i [win (cin) + uia(ciz) + zi(a)] (10)
s1,71,72 {cit,kial i—ILF

st. {cu,ki,a} € E(s1,1,2(1)) and To(:) € T (ky, kr)

where E(s1, 7, 72(+)) is the set of consumption, capital, and geopolitical actions consistent

with the equilibrium conditions given policies s, 71, and Ta(+).

Definition 2. Policies sy, 71, and 75(+) are optimal if they solve Equation 10.

Throughout the paper and without further statement, we study optimal policies.

2.4 Extensions

Our main results extend, in some cases with minor modifications, to significantly more general
settings. We summarize these extensions below. Section 3.3 discusses each extension in detail
and explains how our results apply.

First, we allow for geopolitical uncertainty by assuming that Foreign geopolitical preferences
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 and use economic policies. As a result, Foreign can take aggressive
economic actions as well as geopolitical actions, and 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 connect with discussions around bystander countries and

map our model to the data.

11



3 Peacetime 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 US’s optimal peacetime

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

3.1 Optimal industrial policy

We begin by studying Home’s 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.

3.1.1 Industrial policy with unrestricted trade threats

To start, we assume Home has access to the full set of geopolitics-conditional trade tax
threats.

Assumption 1. Home’s trade threats are unconstrained, i.e.,
75 (kHv kF) = {7’:2() : {Qva} — [_17 Oo]g}

It is natural to suspect that—even with unconstrained trade threats—Home should use
capital subsidies to realign the incentives of atomistic capital producers. Indeed, these capital
producers fail to internalize the effect their investments have on the probability of conflict by

shifting Foreign economic welfare under any given Home trade taxes.

Simple example To examine this argument more carefully, we consider a simple example.
We suppose there are only two goods—a quasilinear numeraire that Home exports to Foreign
and another good that Foreign exports to Home. We assume there is a single capital variety,
only available in Home, that consists of stockpiles of the Foreign export. And, for simplicity,
we focus on the case where Home is indifferent to redistribution of the numeraire between
Home and Foreign households.

In this economy, one can represent the second period using a simple supply-and-demand
diagram, as shown in the left panel of Figure 2. The diagram shows two different levels
of Home imports, one corresponding to Home’s more preferred Foreign geopolitical action

(“restraint”) and the other corresponding to Home’s less preferred Foreign geopolitical action

12



(“aggression”). We assume that Home’s trade threat is such that only restraint occurs on the
equilibrium path, implying that Home threatens its harshest possible sanction—autarky—if
Foreign chooses aggression. This explains the value maggression = 0 on the horizontal axis. We
focus on the case where this threat alone is not enough to deter Foreign, implying that Home
must subsidize trade if Foreign chooses restraint. Home’s ad-valorem import subsidy, —7s,
places a wedge between the price pyo paid by Home importers and the price pgs received by

Foreign exporters, resulting in imported quantity mrestraint- -
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Figure 2: Second-period equilibrium in a two-good example economy (left panel) with
associated welfare gains and losses relative to free trade (right panel).

The right panel of Figure 2 illustrates the economic trade-off behind Home’s choice of
trade subsidies. The red region shows the conventional deadweight loss corresponding to
Home’s distortionary subsidy. The blue region—equal to the difference in Foreign producer
surplus between aggression and restraint—shows the geopolitical benefit of Home’s subsidy,
which is to provide Foreign with an economic incentive to choose restraint. The positive
blue region and the negative orange region cannot be directly compared, as the blue region’s
economic relevance also depends on the Lagrange multiplier on the incentive compatibility
constraint associated with implementing Foreign restraint. Note that since we have assumed
the planner is indifferent to international redistribution, the diagram does not consider any
regions corresponding to transfers between Home and Foreign.

We now return to the question of capital subsidies within the context of this simple example,
asking whether peacetime private investment is efficient under the optimal trade tax threats.
In the example, capital corresponds to Home stockpiling of Foreign’s export, so decreased
investment manifests as a upward shift in demand for imports, and vice-versa. Starting

from laissez-faire investment, can such demand shifts increase welfare? The left panel of

13Without loss of generality, we normalize trade taxes on the numeraire good to zero.
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Figure 3 illustrates the two competing welfare effects of a small reduction in Home’s stockpile.
First—as we have anticipated—the upward shift in Home’s demand for Foreign exports
increases Foreign’s producer surplus under restraint, improving its geopolitical incentives.
However, the same shift also generates negative fiscal externalities, reducing welfare by further
raising imports that are already distorted upwards by Home’s on-path import subsidy.!* The
total welfare impact of reduced investment—i.e., the sum of these two effects—is, at this

point, ambiguous, since it depends on the economic value of changes in geopolitical incentives.
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Figure 3: Welfare impacts of (a) a reduction in Home capital, causing a demand shift (left
panel), and (b) an increase in Home import subsidies under restraint (right panel).

So far, we have argued that it is unclear whether private investment is efficient, since the
answer depends on the economic value of changes in Foreign’s geopolitical incentives. The
key idea behind Theorem 1 is to recognize that this value is implicitly revealed by Home’s
choice of trade subsidy under restraint. Concretely, consider the first-order condition of
Home’s planner deciding whether to raise its trade subsidy under restraint. As shown in the
right panel of Figure 3, this change in policy generates negative fiscal externalities, but raises
Foreign’s geopolitical incentives. The optimality of Home’s subsidy implies that these two
considerations exactly balance one another, which reveals the weight Home must place on
marginal changes in Foreign geopolitical incentives. Finally, we can use this same weight
to evaluate the net value of a reduction in Home investment. This comparison turns out
to be particularly simple because the first-order costs and benefits of a reduction in Home
investment are exactly proportional to those of an increase in Home’s trade subsidy under

restraint, as shown in the figure. In other words, the net benefit of a reduction in Home’s

1Economic surplus in the market for Foreign’s good also grows mechanically, because of the shift up in
Home’s import demand. We ignore this term because—when Home investment is undistorted—it is exactly
offset by a reduction in the value of Home’s capital stock and a decrease in investment costs.
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capital stock is, to first order, the same as the net benefit of an increase in Home’s trade

subsidy under restraint, i.e., zero.'®

General case Our first theoretical result shows that this argument extends to the general
case. The logic underlying the result is the same as in the simple example: Home capital
subsidies have offsetting geopolitical and economic effects. Any change in Home capital
that improves Foreign’s geopolitical incentives also raises deadweight losses by an equal and
opposite amount. This precise cancellation is not due to an assumption on primitives. Rather,
it reflects that Home’s optimal trade threat already balances the marginal geopolitical benefits

and economic costs of any changes in trade by design.

Theorem 1. If Assumption 1 holds, then Home capital subsidies are zero, i.e., sy, = 0 for
allve V.

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 that Home can 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, than to use capital subsidies, which that influence
geopolitics by distorting trade through changes in Home investment.'t

This targeting-principle explanation also explains why Theorem 1 does not require Home
to be indifferent to Home-Foreign redistribution, as the simple example assumed. When
Home is not indifferent, it may consider using domestic capital subsidies not only to affect
Foreign’s geopolitical incentives, but also to manipulate its terms of trade. However, it is

more efficient to manipulate its terms of trade directly using trade taxes.

3.1.2 Industrial policy with imperfect credibility

We have just provided a condition under which industrial policies—in the form of capital
subsidies—are an inefficient way to affect geopolitical outcomes. And yet, policymakers
often cite geopolitical considerations to justify capital accumulation policies, such as national

petroleum reserves or semiconductor R&D subsidies. What can explain this behavior?

15Distorting capital away from the laissez-faire additionally carries a second-order domestic misallocation
cost (not shown in the figures) that makes capital subsidies not just redundant with trade taxes, but strictly
worse.

1Importantly, our assumption that Home consumption utility is defined for any Home net-consumption
vector implies that Home can—with some such trade taxes—implement any point on Foreign’s time-2 offer
curve. 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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One possibility is that Assumption 1 does not apply. That is, countries may lack the ability
to credibly threaten all possible trade policies. For example, political economy constraints
may prevent them from carrying out punishments with too great a domestic cost. Or the
World Trade Organization’s non-discrimination principle may prevent them from rewarding a
single trading partner for good geopolitical behavior.

We now study Home’s optimal capital subsidies in the presence of such constraints on its
trade threats. While these constraints could conceivably take many forms, we focus on the
case where Home can only threaten trade taxes under which its domestic economic utility is

sufficiently high.

Assumption 2. Home can threaten any trade taxes under which its economic utility is

sufficiently high for all Foreign geopolitical actions. Ie., there is some U such that
Ta (i, k) = {2() : {a, @} — [<1,00)% | wna(Ga(Ral@), ki, k) ) 2T for a=a,a}

Under Assumption 2, Theorem 1 no longer applies and, in general, optimal capital subsidies
can be non-zero. This is because when Home’s credibility constraint binds, capital subsidies
can move trade in a way that Home’s threatened trade taxes cannot. For example, if Home’s
credibility constraint limits its ability to punish Foreign, then Home can use capital subsidies
that shrink Home’s comparative advantage and therefore lower Foreign’s value from trading
with Home. As a result, the targeting principle no longer applies.

How exactly should Home subsidize capital in order to compensate for its constrained
trade threats? The answer may at first appear to depend on complex elasticities, such as how
much Home capital affects trade and how much trade affects Foreign’s geopolitical incentives.
However, our next result shows that Home’s optimal capital subsidies in fact take a simple
form.

In order to state the result we require a notion of would-be rental rates conditional on each
geopolitical action a, whether or not a occurs in equilibrium. We define these would-be rental
rates using our assumption from Section 2.2 that capital and time-2 trade taxes uniquely
determine the time-2 value of all equilibrium variables up to a price constant. Since Home’s
trade tax threat provides a map from Foreign’s geopolitical action to time-2 trade taxes, each
Foreign geopolitical action is consistent with a unique-up-to-constant vector of capital rental
rates {7g2,(a)},cp- We now state the result in terms of these geopolitics-conditional rental

rates.

Theorem 2. If Assumption 2 holds and Home’s economic utility is not the same under
Foreign’s two geopolitical actions, then Home capital subsidies are proportional to capital

rental rates conditional on Foreign taking whichever action ay, results in lower Home economic
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utility, i.e.,

TH1S1w X THa(ar)

The simplicity of this result reflects that conditional on Home’s economic utility under each
geopolitical action, trade taxes still target Foreign’s geopolitical incentives more efficiently
than capital subsidies. Home’s planner therefore uses capital subsidies only to shift Home
economic utility under each geopolitical action, focusing on the action a;, where the constraint
binds. It does this using specific subsidies equal to each variety’s marginal economic value
under ay, which is also proportional to the variety’s rental rate.

This result has two main implications. First, Home’s optimal capital subsidies are positive,
since additional capital raises Home welfare given trade and so loosens Home’s credibility
constraint. A positive subsidy induces firms to internalize this benefit.

Second, Home’s subsidies are largest for the whichever capital varieties have the highest
rental rates under Home’s economically less-preferred Foreign action. In the typical case
where Home is worse off when its trade taxes punish Foreign than when they reward it, this
suggests Home should subsidize the capital varieties that help it to produce substitutes to
Foreign imports, which are scarcer under sanctions. This observation is consistent with the
US’s strategic reserve of crude oil, which the US net imported until 2020, and its recent

subsidies for plants manufacturing semiconductors, which the US net imports.

3.2 Optimal trade policy

Having characterized Home’s domestic industrial policies during peacetime, we now turn to
its international trade policies. The bulk of our analysis studies the case where Home’s trade
threats are unconstrained because, as we will show, many constraints on Home’s trade threats
in the conflict period do not directly affect its peacetime trade taxes. In order to isolate the
novel, geopolitical rationale for peacetime trade policy, we focus on the case where Home
is indifferent to redistribution between itself and Foreign. We show that one may extend
our results to the general case by simply adding conventional terms-of-trade manipulation

formulas to our expressions for Home’s peacetime trade taxes.

3.2.1 Peacetime trade policy with unrestricted conflict trade threats

We begin our analysis of Home’s peacetime trade taxes with a simple observation: The role
of these taxes is to influence Foreign capital accumulation. This is a consequence of the
fact that, when Home is indifferent to redistribution between itself and Foreign, the only
rationale for trade policy is to affect Foreign’s geopolitical action. This geopolitical action is

determined by Home’s time-2 trade threats and capital in both countries. But when Home’s
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trade taxes are unconstrained, peacetime trade has no effect on Home’s access to trade tax
threats. Moreover, Home can directly determine its own capital stock using domestic capital
subsidies. This leaves Foreign capital as the only target of Home’s peacetime trade policy.
The key question for Home’s peacetime trade policy, then, is what sort of Foreign capital
accumulation it should promote. Since Home’s goal is to incentivize Foreign to take Home
preferred geopolitical action a, a natural guess is that Home should promote whatever Foreign
capital accumulation most increases the difference in Foreign welfare under Home’s time-2

trade taxes following @ and its trade taxes following a, i.e.,

U2 (@?2(%(5), kg, kF)) — UF?2 <5F2(7~'2 (a), k, kF)) (11)

This is a measure of Foreign’s gains from trade under Home’s preferred geopolitical action a

relative to its alternative, a.

Simple example To examine this proposal more carefully, we consider a simple example.
As in Section 3.1.1, we assume there are two goods—a quasilinear numeraire that Home
exports to Foreign and another good that Foreign exports to Home. We assume there is a
single capital variety, only available in Foreign, that shifts Foreign’s export supply curve.
Figure 2 represents the second period of this model in a simple supply-and-demand diagram.
We focus on the case where Home implements its preferred geopolitical action, “restraint”
in equilibrium, but cannot do so by only threatening autarky under the alternative action,
“aggression”, and so offers trade subsidies conditional on restraint.

We begin by supposing that additional Foreign capital causes a uniform downward shift in
its export supply curve, as shown in the left panel of Figure 4. Such a uniform shift could
capture, for example, the impact of a gas pipeline that reduces transportation costs for each
unit of gas Foreign exports. Such a shift has two effects on the Home planner’s objective.!”
First, it increases Foreign producer surplus and therefore raises Foreign’s economic incentive
to choose Home’s preferred geopolitical action. The figure shows this change in blue, with
solid shading for regions that contribute positively to geopolitical incentives and dotted
shading for (smaller) regions that contribute negatively. Second, the supply shift generates
negative fiscal externalities by increasing Foreign exports, which are already above their
efficient level due to Home’s trade subsidies under restraint. The figure shows this change in
orange. The total welfare effect of Foreign’s capital investment is, at this point, ambiguous,

because the sum of these two effects depends on the economic value of changes in Foreign’s

I"Terms-of-trade effects are irrelevant because we assume Home’s planner is indifferent to international
redistribution. The economic value of increased producer surplus from the supply shift is offset by its cost,
since Foreign capital investment is undistorted.
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Figure 4: Welfare impacts of (a) an increase in Foreign capital, causing a supply shift (left
panel), and (b) an increase in Home import subsidies under restraint (right panel).

So far, we have argued it is unclear whether a uniform downward shift in Foreign’s export
supply curve raises or lowers welfare, since the answer depends on the economic value of
changes in Foreign’s geopolitical incentives. The key step of our argument is—just as in the
case of domestic capital accumulation policies—to infer this value from Home’s choice of
trade taxes under Foreign restraint. To this end, we return to Foreign’s original export supply
curve and consider the first-order condition of Home’s planner deciding whether to subsidize
imports more under restraint. Like a Foreign supply shift, an increase in Home import
subsidies raises Foreign producer surplus—and hence Foreign’s geopolitical incentives—but
also generates negative fiscal externalities, as shown in the right panel of Figure 4. The
optimality of Home’s second-period trade taxes imply that these two effects exactly offset one
another, which reveals the economic value Home places on changes in Foreign’s geopolitical
incentives.

Finally, we can use the revealed value of geopolitical incentives to compare the costs and
benefits of a uniform shift in Foreign’s net export supply curve. This comparison is simple
because these costs and benefits are proportional to those associated with an increase in
Home import subsidies. To see this visually, first note that the rectangles that represent
fiscal externalities in Figure 4 have the same height and width in the left and right panels. A
simple geometric argument reveals that the change in producer surplus is also the same in
the two panels: The two panels have the same initial producer surplus by construction. They

have the same final producer surplus because the triangles representing producer surplus

!/

have all of the same angles and have the same horizontal length, m/ . .. ..

We conclude that a change in Foreign capital that uniformly shifts its supply curve has no
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first-order effect on welfare.'® Such shifts do increase Foreign’s gains from trade in the sense
of Equation 11. However, they also generate economic costs in the form of fiscal externalities
and offer exactly the same trade-off between economic costs and geopolitical benefits as
Home’s trade threats in the conflict period. Given this, Home prefers to use only its time-2
trade threats, the more direct instrument.

This negative result—that Home does not use peacetime trade taxes to induce uniform
shifts in Foreign’s export supply curve—paves the way to a positive result: Home does use
peacetime trade taxes when they induce non-uniform shifts in Foreign’s export supply curve.
This is straightforward to see if one decomposes a non-uniform shift in Foreign’s export
supply curve into two steps: a uniform shift and a rotation (or more general change of shape)
around the final price-quantity point. Figure 5 illustrates this by decomposing a shift from
supply curve S to S’ into a non-uniform shift from S to S/ ;; (left panel) and a rotation from
S! ¢ to S’ (right panel). The first step has offsetting economic and geopolitical effects on
welfare, as discussed above. The second step has no economic effects since by construction
it rotates the supply curve around the equilibrium price-quantity point. However, it has
a positive impact on Foreign’s geopolitical incentives by raising the difference in Foreign’s

producer surplus between aggression and restraint. Its net effect on welfare therefore positive.
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Figure 5: Decomposition of a non-uniform shift in Foreign’s export supply curve into (a) a
uniform supply shift and (b) a rotation of the supply curve.

Exactly which non-uniform changes in Foreign’s export supply curve improve welfare?

Figure 5 illustrates that it is those that increase the area between 5! ;; and S’. The size of

18Tts second order effects (not shown in the figure) are negative because they account for the cost of
distorting peacetime trade in order to influence Foreign investment.
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the welfare gain is thus, to first order, proportional to

Mrestraint L L Mrestraint dp’s’ (m) dp’s <m>
Suni — S . — . — .
/ (p t(m) —p (m)) dm m ( - - dm  (12)

Maggression Maggression

where p®(m) is Foreign’s inverse supply curve under S and so on. The equality follows
from integration by parts and recognizing that, by construction 7° and p®wit have the same
slope. Equation 12 clarifies that a change in Foreign’s supply curve raises welfare exactly to
the extent it makes supply prices more sensitive to quantities along the path between the
quantities traded under aggression and restraint. In this sense, the goal of Home’s peacetime
trade policy is exactly to make Foreign’s export supply curve less elastic and hence its terms

of trade more manipulable.

General case Taking stock, our simple example shows that changes in peacetime trade
improve welfare if and only if they shift Foreign capital so as to make Foreign’s terms of
trade more manipulable. Our next formal result establishes that these ideas extend to the
general case. Stating this result requires a few additional pieces of notation. First, recall our
assumption that capital and trade taxes uniquely determine all time-2 equilibrium variables up
to a constant. This implies trade under the more and less preferred geopolitical actions a and
a can be expressed as mps(To(a), kg, kr) and mps(T2(a), ky, kr). Second, we let pra(m, k)
denote Foreign’s inverse net export supply curve that dictates the prices at which it is willing
to import or export goods given net imports m and domestic capital kp.' Third, we let
%F(m F1, Mpo) denote Foreign’s choice of capital as a function of its net imports in the first

and second periods.?’

Theorem 3. If Assumption 1 holds, then—up to Lerner symmetry—Home’s peacetime trade

tazes satisfy

mp2(a) 25 k
= T ( / m,w.dm> rloeme) )

mpa(a) akF am 8mF1g

YFormally, we define p;;(m, k) as the derivative with respect to imports of i’s time-t Meade utility function,

Vio(m, k) max,, ui(y+m—1) st. Giu(y,k) <0 and Au(k,e) <0, ift=1
it \17?, = .
* max, ui(y +m) st. Gy, k) <0, ift=2
By the first welfare theorem conditional on imports and capital, V;;(m, k) is equal to the Foreign consumer’s
time-2 utility in any equilibrium in which ¢ has net imports m and capital k at time ¢. Prices are therefore
proportional to Vi, (m, k) in any competitive equilibrium. In setting p;.(m, k) = Vig m(m, k), we implicitly
normalize i’s marginal utility of wealth to one; this is without loss of generality as Foreign prices appear in
both the numerator and denominator of Equation 13.

20 Appendix A.1 provides conditions under which this function is well-defined.
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where TlgOT denotes Home’s optimal trade tax on g for conventional terms-of-trade ma-
nipulation, mpe(a) = mpa(T2(a), ky, kr) denotes Foreign’s net imports under geopolitical
action a, and “” denotes dot products between vectors.?t Moreover, if Home is indifferent to

redistribution at times 1 and 2, then TTOT = (.22

Theorem 3 states that Home uses higher peacetime trade taxes on goods whose trade makes
Foreign’s net import demand more price-sensitive—or equivalently makes its terms of trade
more manipulable. Concretely, fix a good g that Home imports from Foreign. Holding fixed
its terms of trade motive, Home applies a larger import tariff on g if reducing Foreign’s exports
of g (i.e., raising its net imports of ¢g) would induce a change in Foreign capital Ok JOmp1,
that increases Foreign’s geopolitical incentives beyond what Home can do with time-2 trade
taxes. This occurs when the capital change increases the net-import sensitivity 0pgs/0m
of Foreign prices for goods that Foreign net exports—i.e., when it raises the terms-of-trade
effects associated with additional trade. Equation 13 indicates that these changes in terms
of trade effects must be evaluated at trade quantities along a path between the quantities
Foreign trades under the less preferred action a and the more preferred action a.

Compared to existing results on optimal trade policy, the striking feature of this character-
ization is that it considers a second derivative of Foreign prices. Well known expressions for
optimal terms-of-trade manipulation taxes state that trade taxes depend on terms-of-trade
elasticities (see e.g., Dixit (1985); Becko (2024)). Equation 13 states that peacetime trade
taxes do not depend on terms-of-trade elasticities themselves, but rather depend on how
these terms-of-trade elasticities change with whatever capital adjustments additional trade
induces.

Note that to remove Home’s terms-of-trade motive, Theorem 3 assumes Home is indifferent
to redistribution at both time 1 and time 2. Home’s indifference to redistribution at time 1
can be thought of as a conventional assumption equivalent to choosing a particular value
for Ap, the Home planner’s weight on Foreign utility. Home’s indifference to redistribution

at time 2 is a less innocuous assumption. Since countries are in financial autarky, their

21We provide an explicit expression for 7£°T in the proof. To avoid any notational confusion, we note that,

1g
letting mps : [0,1] — RY be any smooth path from 7 r2(0) = mpa(a) to mpe(1) = mpo(a), Equation 3.2.1

can be written as

o . 0?prag (Mra(C), kr) . Ok py(mpr,m
my =T R Y ( [ 5 g P R el k) %2g~(<>dc) LRI i,
9’9" €9

veY

22Formally, let mj and m3(a) be bundles of goods, marginal trade in the direction which—at time ¢ and
under geopolitical action a—affects neither (a) Foreign’s terms of trade at ¢ and a nor (b) Foreign capital. We
assume that at time ¢ = 1 and at time ¢ = 2 and action & = a, the Home planner is indifferent to marginal
redistribution of the corresponding bundle. See the discussion below.
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representative consumers need not place the same relative marginal values on goods purchased
in times 1 and 2. This implies that, in general, there are social gains from completing missing
international financial markets by manipulating terms of trade in favor of whichever country
has higher relative marginal utility at a given time. This results in trade taxes that promote
Foreign investments in whichever capital varieties disproportionately improve Foreign’s terms
of trade in the period Foreign would like to save for. Theorem 3 rules this out by focusing
on the special case where, although financial markets are incomplete, preferences happen
to be such that households have no demand for international borrowing. We unpack this
ToT

missing-markets component of 7,,°° in Appendix A.5, but omit it from the main text as the

assumptions of Theorem 3 hold in our quantification.

3.2.2 Peacetime trade policy with restricted conflict trade threats

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

As in the case of industrial policy, we study a subset of the possible constraints on trade
threats. Namely, we focus on constraints for which the set of feasible trade quantities depends

only on Home capital.

Assumption 3. Home can threaten any trade tazes that result in trade quantities within

some set that depends only on Home capital. Le., there exists a function I' of Home capital

for which

To (kut, k) = {%<-) Aa,a} = (1,001 | {Ma(F(), ko ki) bac g € r(k;m}

where Mo (T2, kg, kr) is the unique value of Home imports consistent with the time-2 equilib-

rium conditions given trade taxes o and capital stocks ky and kp.

A special case is Assumption 2, under which Home can only threaten trade taxes under

which it has sufficiently high economic utility. Concretely, Assumption 2 defines I' by

U(kn) = {{mHz(d)}dE{g,&} | Va € {a,a}, Via(mu(a), k) > U}

where Vo is Home’s time-2 Meade utility (see Footnote 19).
Under this assumption, our characterization of peacetime trade policy extends to restricted

trade threats without modification.

Proposition 1. If Assumption 3 holds, then Home’s peacetime trade taxes satisfy Equation
15.
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This result contrasts with our earlier findings on domestic capital subsidies, which depend
directly on Home’s trade threat constraints. Proposition 1 states that constraints on Home’s
time-2 trade threats have no direct impact on Home’s optimal peacetime trade policy. Such
constraints can only affect peacetime trade taxes indirectly, for example by restricting which
off-path import quantities my2(72(a), kg kr) Home can credibly threaten.

The irrelevance of time-2 constraints to Home’s time-1 trade policy is yet another manifes-
tation of the targeting principle. It is true that Home’s peacetime trade policy can help to
loosen constraints on its ability to make trade threats during conflict. But under Assumption
3, the only way Home peacetime trade policy loosens these constraints is by inducing changes
in the domestic capital stock. Since Home can more directly target changes in capital using
its capital accumulation subsidies, it prefers not to distort peacetime trade for this purpose.

Taken together with Theorem 2, Proposition 1 offers a new take on the conundrum of how
Home can foster Foreign’s dependence without itself becoming dependent on Foreign. On
one hand, Proposition 1 states that Home’s international trade policies target only Foreign’s
dependence on Home without concern for how this may affect Home’s dependence on Foreign.
On the other hand, Theorem 2 states that Home’s industrial policies should focus solely on
alleviating Home’s credibility constraints without regard for how this may affect Foreign’s
dependence on Home. In short, Home targets Foreign’s dependence with its international
policy instrument—trade taxes—while at the same time moderating its own dependence

using its domestic policy instrument—capital subsidies.

3.3 Extensions

So far, we have characterized Home’s optimal peacetime capital subsidies and trade taxes in
the baseline model. This model is intentionally stylized along several important dimensions.
It features no geopolitical uncertainty, assumes that only Foreign takes geopolitical actions
while only Home uses economic policy, abstracts from any direct impact of economic activity
on countries’ geopolitical choices, and assumes there are only two countries. We now outline
extensions of the baseline model that enrich it along each of these dimensions and discuss

how they affect our results. Appendix C studies these extensions in detail.

3.3.1 Geopolitical uncertainty

The baseline model is deterministic. This implies that Home never applies trade sanctions

(i.e., a “stick”) along the equilibrium path, although it may use trade subsidies (a “carrot”).?

23When Foreign’s geopolitical preferences are weak enough, Home can control Foreign’s geopolitical behavior
using only off-path threats that are never realized in equilibrium. When Foreign’s geopolitical preferences are
of intermediate strength, Home’s uses trade subsidies (a “carrot”) on the equilibrium path but only uses trade
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This is at odds with the empirical reality of sanctions.

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. Formally, we assume
Foreign’s geopolitical utility zr(a,w) depends both on its action a and a state of the world w.
We assume that households have access to perfect domestic insurance markets but maintain
the assumption of international financial autarky.?* Adding geopolitical uncertainty enhances
the realism of the model by making it possible for Home to apply punitive sanctions on the
equilibrium path. This occurs when w is such that Foreign has a strong preference for an
action Home dislikes. The possibility that Home will have to carry out its sanction threats
also provides a rationale for why these threats may be less severe than autarky, even if Home
has perfect commitment.

Our results concerning peacetime capital subsidies extend to the case of geopolitical
uncertainty with no alterations. The presence of uncertainty does not affect the targeting
logic behind either result. Our characterization of peacetime trade policy continues to apply
under geopolitical uncertainty, but trade taxes must, in general, account for an additional
policy motive. This motive stems from our assumption that Home and Foreign households
cannot insure one another against geopolitical shocks due to financial autarky. Home’s
peacetime trade taxes can help to compensate for this missing market by inducing Foreign
capital changes that disproportionately affect Foreign’s terms of trade across states of the
world. All else equal, these changes improve welfare if they improve Foreign’s terms of trade
in states of the world where it would run a trade deficit in the presence of perfect international
insurance, and vice-versa. As with the missing markets for borrowing and lending discussed
below Theorem 3, Home’s peacetime trade taxes need not account for missing international
insurance markets if preferences are such that households would choose not to trade insurance

in equilibrium, for example if they had quasilinear preferences.

3.3.2 Home geopolitical actions and Foreign economic policies

In the baseline model, only Foreign takes geopolitical actions and only Home uses economic
policies. This leaves open two questions: First, would Home still use economic policies in
the way we have described if it could make military threats in addition to economic ones?
Second, how should Home’s policies account for Foreign’s economic retaliation?

In Appendix C.2, we extend the model to allow Foreign to choose non-zero capital subsidies

and trade taxes (in both periods), and to allow Home to choose a geopolitical action. We

taxes (a “stick”) off path. When Foreign’s geopolitical preferences are strong enough, the cost to Home of
influencing its behavior is greater than the benefit, so that Home’s trade taxes ignore geopolitics altogether.

24We do not allow for international insurance markets because insurance payouts would create an additional
source of economic interaction between Home and Foreign beyond trade, which is our focus.
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maintain the assumption that Home makes threats and Foreign responds to threats. However,
we assume that Foreign’s response comprises both its geopolitical action and its time-2 trade
taxes, while Home’s threat comprises both a trade tax threat and a geopolitical action threat,
each of which conditions on Foreign’s full response. We relax the assumption that geopolitical
actions are binary, requiring only that they are drawn from some finite sets. We assume
that Foreign cannot impose prohibitive trade taxes and, for technical convenience, suppose it
is restricted to a finite number B of possible threat responses. We revisit Home’s optimal
peacetime policies in this setting, leaving the optimal Foreign policy for future work.

Once again, Home’s peacetime capital subsidies remain as in the baseline model. The
only necessary clarification is that when Home’s trade threats are constrained according to
Assumption 2, its capital subsidies are proportional to rental rates conditional on whatever
Foreign response—now inclusive of both geopolitical actions and trade taxes—results in the
lowest Home economic utility. Home’s peacetime trade taxes are similar to those in the
baseline model but with two modifications. First, Foreign’s B possible responses to Home’s
trade threat implies that the planner faces B — 1 incentive-compatibility constraints. As a
result, peacetime trade taxes depend on changes in terms-of-trade elasticities along a B — 1
different paths, each connecting trade under some off-path action to on-path trade Second,
to the extent Home values Foreign welfare, its peacetime trade taxes attempt to correct

distortions stemming from Foreign’s non-zero capital subsidies and trade taxes.

3.3.3 Inseparability of economics and geopolitics

In the baseline model, geopolitical actions only affect economic outcomes through Home’s
time-2 trade taxes. This rules out geopolitical actions with direct economic impacts, for
example through demand for weapons or the destruction of factories. These issues are relevant
to current discussions around trade in dual-use goods and the consequences for semiconductor
markets of a Chinese invasion of Taiwan.

In Appendix C.3, we relax the assumption that countries’ economic and geopolitical
preferences are additively separable. We instead model the household preferences using general
time-2 utility functions u;s(¢;2, ar). This allows us to accommodate government purchases
required for geopolitical actions (e.g., purchases of military equipment) by subtracting these
quantities from household consumption when a certain geopolitical action is taken. We
also allow time-2 production to depend on Foreign’s geopolitical action using a production
possibilities frontier Gy (Y2, ki, ar) < 0.

Allowing for this interaction between economic and geopolitical preferences does not affect
our results on Home capital subsidies. Home’s peacetime trade taxes continue to depend on

trade’s impact on Foreign’s terms-of-trade manipulability, but now also include an additional

26



term. This term accounts for how the value of trade-induced changes in Foreign capital
differs depending Foreign’s geopolitical action—ignoring the effect of those actions on trade
through Home’s trade tax threat. 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 restrict its exports of arms to Foreign to discourage

Foreign from building military stockpiles, which are more useful if Foreign goes to war.

3.3.4 Many countries

The baseline model features only two countries. As a result, it does not directly address
salient questions concerning the ability of sanctioning and sanctioned countries to substitute
toward trade with third parties. It also is not straightforward to map to data.

In Appendix C.4, we extend the model to allow for many countries. For simplicity, we
assume that 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. We assume Home sets trade
taxes on its bilateral trade on its exports to and import from all other countries.

The presence of such bystander countries does not affect our results on capital subsidies.
It affects our results on peacetime trade taxes in two ways. First, the presence of bystander
countries alters the workings of the “manipulability” mechanism we have emphasized in the
two country case. For one, the trade allocations between which Home seeks to raise Foreign’s
terms of trade manipulability no longer differ in only their bilateral trade. This is because
Home’s trade threats can also punish or reward Foreign indirectly by using Home’s trade
taxes with bystanders to promote or discourage their trade with Foreign. Home seeks to raise
the manipulability of Foreign’s terms of trade with respect to these third-party trade changes.
Moreover, Home must accounts for the more complex way that its net imports affect Foreign
capital, which with bystanders is not the same as how changes in Foreign net exports affect
Foreign capital.

The second way that bystander countries impact our results on peacetime trade policy is
by introducing a new qualitative mechanism: Home seeks to move Foreign and bystander
capital in ways that—holding fixed Home’s own time-2 net imports—move 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; with more than two countries, Home can shift
trade between Foreign and bystanders. Which Foreign-bystander trade does Home seek to
promote? Intuitively, Home’s goal is to loosen the incentive compatibility constraint on
Foreign’s geopolitical choice. It therefore promotes capital that, under Home’s 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
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terms of trade. While it is conceptually novel, our quantitiative exercise indicates that this

mechanism is of secondary importance compared to Foreign’s terms-of-trade manipulability.

4 A quantitative model of global interdependence

Having characterized optimal geopolitical policies theoretically, we now attempt to quantify
them in the context of US-China relations. We treat the US as Home and China as Foreign,
and we assume the US has access to credible trade threats during conflict. Theorem 1 implies
that the optimal US capital subsidies are zero in this case, so we focus on trade taxes.

The goal of this section is to formulate and calibrate a parametric trade model that Section
5 then uses to quantify the US’s optimal peacetime trade policy. This quantitative model
emphasizes two distinct types of capital through which the US can shape Chinese dependence.
First, China has sector-specific production capital that lowers its variable costs of production.
Second, China has sector-and-origin-specific relationship capital that lowers its trade costs

with each partner (including itself).

4.1 Quantitative model

We now specialize the economic block of the model from the general case studied in Sections
2 and 3 to a parametric model we can tractably map to data. The idea behind our choice of
parametric model is to embed capital investment into an otherwise standard static trade model.
We start from a standard, many-country, many-sector model with trade in intermediates,
similar to Caliendo and Parro (2015). We augment this model assuming that firms use two
different types of capital. Firm’s capital investment decisions endogenize various productivity
shifters in the basic static model.

For ease of reading, we present this parametric model using conventional notation, rather
than using the general notation of Section 2.1 to describe the model in terms of a set of
utility and production functions uy(+), Gy (-, -), and A;(+,-). 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.

Environment There are many countries ¢ € Z and sectors n € A. Firms in each country 4
produce two types of goods in each sector n: First, variety producers in ¢ ship a differentiated
variety of n to each destination country j (including j = 7). Second, domestic composite
producers in ¢ use foreign and domestic varieties to produce a domestically usable sector-n

composite. Households supply labor and consume domestic composites.
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Variety producers For each origin country ¢ and sector n, there is firm that sells i’s
variety of sector n to each country j. At each time ¢, this firm produces output g¢;j,, for each
destination j using labor ¢;;,,;, production capital k;j,;, and intermediate inputs of domestic

composites {Tin ijnt ., ¢ according to the Cobb-Douglas production function

ijn ijn in! ijn
Qijnt = Dijn (_94’ ) ( Ok ) | | <—9$ > (14)

/
n/e/\/’ m'n

where 67, + 6%, + > o\ 0%, = 1. The firm owns a fixed total stock of production capital k;,

and so, at each time ¢, must allocate it across destinations in a way that satisfies
Z Kijnt < Kin (15)
jezT

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',in1},cpr according to the Cobb-Douglas production function

0,
Lin/ in e
Fin = ¢ || ( 0 1) (16)

!
neN N\ Vin'n

where >, 05, < 1.

Composite producers For each country j and sector n, there is a firm that converts foreign
varieties of n into a domestically usable composite. At each time ¢, this firm produces output
jnt using relationship capital {kin},.; and intermediate inputs of foreign and domestic

varieties {%jmmt}iez according to the CES production function®®

o/(c—1)
Qjnt = Z (kijn)l/a(mijn,int)(ail)/a (17)

i€L: 9ijn>0

Each such firm chooses its time-invariant capital stock {kj,}, ., at time 1 to maximize
discounted profits. Relationship capital formation requires no investment, but must satisfy

the constraint
Yo (O (k) TV < 1 (18)

i€l: Bijn >0

25Recent estimates by Addo et al. (2023) support our implicit assumption that the elasticity of substitution
between domestic and foreign varieties is the same as the elasticity of substitution across foreign varieties
from different origins.
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where ¢ > o and Zz‘ez 0,in = 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 o (see Appendix E.1.1). Our calibration exploits this fact, setting o and

0 to match estimates of short- and long-run trade elasticities.

Households Each country ¢ contains a representative household that, at each time ¢,
inelastically supplies ¢; units of labor and consumes c¢;,,; 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

(p=1)/p
e (H (Cinl/efn)ei”)

p_l neN

where > _\-05 =1 and where p is the elasticity of inter-temporal substitution.

At time 2, we give households an additional motive for consumption 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 {Cm2}n€ v into two components: consumption for consumption’s
sake, {c,o},cn» and “investment-as-consumption”, {¢,5},cr~ For the first component, the

household experiences utility equal to

) (p=1)/p
| | c 1gc \Oin
ﬁp 1 ( (Cina/05) >

neN

where [ is a discount factor. For the second component, we assume the household experiences
utility based on the production capital one could produce using the goods its consumes.
Motivated by the case where the conflict period is very short compared to peacetime, we assume
there is an exogenous marginal value v;, of each unit of country-, sector-n production capital
“formed within the utility.” The household therefore experiences investment-as-consumption

utility equal to

L

0!
Z H Lin’;in2 \ ™'
max Vin ¢m eb

{Lm’,mz} neN n'eN in'n
E : L
s.t. Lin/ in2 S Cin'2
neN

Total consumption utility at time 2 is the sum of these components.
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Nesting within general model The parametric model described above is a special case
of the many-country extension of the baseline model from Section 2.1. The set of goods G
includes, for each country ¢, the leisure of country-i households, a domestic composite for
each sector n, and a differentiated variety for each sector n and destination j. The set of
capital varieties V includes, for each sector n, one capital variety used in differentiated variety
production, and |Z| capital varieties used in composite production, one per origin country.?®
Households’ consumption utility w;(-) encompasses both their inelastic labor supply and their
consumption preferences over domestic composite goods. The goods production possibilities
frontier G (-, -) describes the possible net output of goods—conditional on capital inputs—
implied by the expressions for gross output of goods in Equations 14, 15, and 17. The capital
production possibilities frontier A;(-,) describes the possible capital output—conditional on

investment—stated in Equations 16 and 18.

4.2 Calibration

We calibrate the model from Section 4.1 to match the world economy in 2017, the last year
before the US-China trade war. We summarize our data sources and calibration procedure

below; see Appendices D and E.3 for further details.

Data We take Z to be a set of 39 countries that either import or export over 96% of world
trade in 2017, plus one rest-of-the-world (RoW) aggregate. We take A to be a set of 26
sectors determined as the finest common coarsening of those used by Ding (2021) and Adao
et al. (2024).

We obtain data on bilateral, pre-tariff, FOB trade flows by sector from the OECD’s
Inter-Country Input-Output database (ICIO). The ICIO data also provides 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 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 set.

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 in which this data is
available, 2014.

26 A small adjustment is required to ensure that the problem of composite producers has a solution when
firms rent capital (as in Section 2.1) rather than owning capital (as above). Namely, one must replace the
relationship capital k;;, that appears in firms’ production functions with a rescaled version k;j,, /K, where
K, is an appropriately chosen homothetic aggregator of {kijn}iez' This ensures that the firm’s production
function has constant returns to scale, but—when Equation 18 holds—it has no other consequences.
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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 There are four types of parameters that we must
calibrate: elasticities {0, 7, p}, preference and production shares {65, 0%, 02, 6;in, 6%, 05},
productivity and preference shifters {¢;;n, in, Vin, 6} and labor endowments {¢;}.

We set o and & to match the evidence on short- and long-run trade elasticities from Boehm
et al. (2020). 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, drawing on estimates of China’s elasticity
of inter-temporal substitution reported in the meta-analysis of Havranek et al. (2015).

We set the preference and production share parameters to match shares in the observed

T
in'n

data. Namely, we set 0%, to match intermediate expenditures on n’ as a share of revenues

among firms in country i and sector n. We set 6 to match the labor share of value added,

given the ratio of value added to revenues implied by {67,,,},.,.\ We set 0%, to account for

in'n
the remainder of revenues. We set 0,;, to match the share of country j’s sector n imports

L
in'n

with the sectoral rates of capital depreciation and risk-free return, and (b) we match the

coming from origin i. We set 6! , so that (a) the profit share of capital income is consistent

C
m

sectoral composition of investment by firms in country ¢ and sector n. We set 6 to match
the sectoral composition of consumption in country 4.

To calibrate productivity and preference shifters, we normalize units of account so that,
in the observed equilibrium, wages, marginal private values of capital, and all the prices
of all origin-destination-sector goods are equal to one. This normalization pins down the
values of ¢;j, and ¢;,. We set the investment-as-consumption preference shifters v;, so that,
under free trade, investment in the first period is equal to consumption-as-investment in
the second. In this sense, our calibration is consistent with the idea that, without US trade
threats, the economy would be in steady state. We study Home’s optimal peacetime policies
in the limit where the conflict period is short, i.e., § — 0. This choice is consistent with
our interpretation of ¢ as the short-run trade elasticity and 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 outcomes do not affect time-1 investments.

Finally, we calibrate the labor endowments ¢; so that labor markets clear. We do this by
computing the labor demands implied by observed consumption around the world and the

various production shares that describe how consumption is produced by workers.
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Calibration strategy: geopolitical block In order to compute Home’s optimal peacetime
trade taxes, we also must take a stance on countries’ geopolitical preferences. Geopolitical
preferences affect Home’s peacetime trade taxes directly, through the Lagrange multiplier x
on the planner’s incentive compatibility constraint for Foreign’s geopolitical action. They
also affect Home’s peacetime trade taxes indirectly, by determining the allocations local to
which we must evaluate the statistics upon which these taxes depend.

Rather than taking a direct stance on the geopolitical primitives of the model—i.e., the
geopolitical preferences z;(-)—we calibrate these primitives indirectly to generate a particular
value of k. For simplicity, and as there is no other canonical choice, we study the limit as
t — 0 limit. This corresponds to the case where Home’s off-path sanction threat is almost
strong enough to incentivize Foreign to take its preferred geopolitical action, so that the
trade subsidies Home must offer as a “carrot” on-path are very small. Focusing on the k — 0
limit also has the advantage that it implies on-path trade taxes in both periods approach
zero. Under our calibration, this ensures there exist welfare weights on each foreign country
for which the Home planner is indifferent to redistribution in both periods, as Theorem 3

assumes.>’

5 Quantifying optimal geopolitical policies

This section quantifies the US’s optimal peacetime policies for building geopolitical power
vis-a-vis China. We focus on the case of unrestricted trade threats, implying that Home
abstains from industrial policies. We compute Home’s optimal trade policies by applying our
characterization of Home’s peacetime trade taxes from Section 3.3.4 to the calibrated model
of Section 4.

We now explain the precise exercise we consider and then turn to quantitative results.

5.1 Quantitative exercise

We compute Home’s optimal peacetime trade taxes under the assumption it is indifferent to
redistribution across all countries in the world. We also assume that all countries other than
Home engage in free trade and have no capital subsidies. This approach ensures that there is

no rationale for Home’s peacetime trade policy other than to build geopolitical influence.

27Qur calibration of the shifters v, to investment-as-consumption demand guarantees that, if trade taxes are
zero in both periods, then each country’s representative households has the same non-investment consumption
in both periods. Since § is common across countries, each country has the same ratio of marginal utilities of
consumption across time. So countries would not borrow or save even if the model allowed it. This implies
there is no “missing markets” rationale for peacetime trade policy; see the discussion following Theorem 3.
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Recall that we have calibrated geopolitical preferences in order to study trade taxes in the
limit where k—the Lagrange multiplier on the planner’s incentive compatibility constraint for
Foreign’s geopolitical action—converges to zero. Since peacetime trade taxes converge to zero
in this limit (as do on-path time-2 trade taxes), our quantitative exercise makes meaningful
predictions only about the relative size of Home’s trade taxes on different goods, not their
absolute magnitudes.

It is important to note that we compute Home’s bilateral peacetime trade taxes on all
trading partners, not just China. This allows us to quantify how Home may build geopolitical
power indirectly. For example, the US may opt to tax imports from India so that Indian
prices decline, China imports more from India, and China becomes dependent on these
imports. Such indirect dependencies are valuable to the extent later US trade taxes can
affect India’s willingness to trade with China. This is indeed the case, since we assume Home
can set different trade taxes by country not only in peacetime but also during conflict. As
a result, the US’s off-path trade threat can involve both taxes on trade with China and
subsidies on trade with bystanders; these subsidies punish China indirectly by raising the
price of bystanders’ exports. One quirk of our approach is that, in our model, these trade
subsidies to bystanders can be made so large as to put China in autarky.?® The US’s off-path
trade punishment to China is therefore somewhat extreme. Future work will consider the
complementary case where not all US trade threats are credible, ruling out such extreme
punishments.

In practical terms, we compute the US’s optimal peacetime trade taxes using Appendix
Equation 29 for optimal taxes with many countries, into which we substitute numerical
derivatives computed using the algorithms described in Appendix E.2. In order to avoid
computing the integral that appears in this expression, we take advantage of the observation
that

FT —~ ~
/ e 0%Pea(m k) a4 prOPra(mEd kp)
0

akF om ~dm = Tpo — T2 — Mpo ak_F

where “F'T” and “A” denote equilibrium quantities under free trade and autarky, respectively.

Finally, as trade taxes are only determined up to Lerner symmetry, we without loss of
generality normalize taxes so that Home’s revenues from or expenditures on import tariffs
are the same as on export taxes. In this sense, Home’s trade taxes are equally expansionist

or protectionist on the import and export margins.

28Technically, this requires that the US have elastic labor supply, so that it is technologically possible for
it to produce enough to offer these generous subsidies to bystanders. We implicitly assume that the US
household supplies labor elastically but its labor supply preferences are kinked around ¢y g, so that it only
supplies a level of labor other than /g in the off-path punishment just described.
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5.2 Quantitative results

Figure 6 displays our estimates of Home’s optimal peacetime trade taxes for building geopolit-
ical power vis-a-vis China. The left panel displays import taxes while the right panel displays
export subsidies. In both panels, blue indicates trade promotion and orange indicates trade
discouragement. The absolute scale of values is not important, as (recall) we compute trade
taxes up to a constant. Plots normalize values by assigning an absolute value of one to the

largest trade tax / subsidy.
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Figure 6: Optimal peacetime trade taxes for the US. Left panel: import tariffs. Right panel:
export subsidies. Gray cells represent origin-sectors that have no exports to the US.

We divide our discussion of these trade taxes into two parts: taxes on trade with China

and taxes on trade with the rest of the world.

Taxes on trade with China The US’s optimal peacetime trade taxes promote trade with
China on both the import and export margin. This explains the large and predominantly
positive values in the China columns of both panels of Figure 6.

What mechanism explains the US’s bilateral trade promotion with China? To understand

this, we decompose the US’s optimal taxes into three components. First, with many countries,
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Home’s trade taxes are the sum of a terms-of-trade-elasticity-manipulability term and an
adjustment for the presence of many countries (see Section 3.3.4). Second, the terms-of-trade
manipulability term is the sum of effects that operate through changes in relationship capital
and effects that operate through changes in production capital. This decomposition reveals
that the lion’s share of the US’s bilateral trade taxes—more than 64% of its tariffs and 99%
of its export subsidies—are explained (in the R? sense) by its desire to influence China’s
terms of trade manipulability through relationship capital adjustments.

This observation—that the US’s bilateral taxes with China are driven by its desire to
influence China’s terms of trade manipulability through relationship capital adjustments—
helps to explain why the US engages in import and export promotion. By promoting
US exports to China, the US encourages China to increase its investments in US-specific
relationship capital. By promoting US imports from China, the US raises the price of Chinese
exports, discouraging China from investing in relationship capital with itself as the origin. In
both cases, these changes in relationship capital investments make China’s terms of trade
more sensitive.

In which sectors does the US particularly promote trade? Its import tariffs are relatively
uniform across sectors, ranging from —44% to —61% of the US’s largest trade tax. However
its export subsidies vary widely across sectors, ranging from slightly negative to 100% of the
US’s largest trade tax. This variation is mostly explained by the share of consumption in
China’s total expenditures in a sector. Figure 7 shows that this relationship is near monotonic,
with sectors in which consumption (rather than investment or intermediates) comprises a

greater share of Chinese expenditures receiving higher subsidies on US exports to China.

Taxes on trade with the rest of the world The US’s optimal peacetime taxes on trade
with countries other than China are much smaller than its bilateral taxes on trade with
China. The former have an average magnitude of about 3.5% of the latter. This reflects that
changes in trade with the rest of the world carry the same distortionary costs as changes in
trade with China, but smaller benefits since they impact China only indirectly.

As in the previous section, we decompose the US’s optimal peacetime trade taxes with the
rest of the world into several channels. Once again, the main qualitative force behind US
trade taxes is the US’s desire to shape China’s terms-of-trade manipulability by influencing
investments in relationship capital. This channel explains 96% of the variation rest-of-the-
world-facing import tariffs and 98% of the variation in export subsidies.

The variation in US trade taxes across (non-Chinese) trading partners and sectors exhibits
one striking pattern: Country-sectors that face higher import tariffs also receive larger export

subsidies, as shown in Figure 8. This suggests that there are certain country-sectors in which
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Figure 7: Variation across sectors in US subsidies on exports to China and the shares of
consumption in Chinese expenditure.

it is more valuable to promote abundance—which the US can do either by subsidizing its
own exports to that country or taxing its imports from that country. One natural hypothesis
is that the US promotes abundance in certain goods in order to incentivize China to import
more from those countries and therefore become more dependent on them. Indeed, simulating
trade under the optimal policy reveals that Chinese imports rise not only from the US, but

also from rest-of-the-world countries in the aggregate.

6 Conclusion

The tides of world trade may be changing. After decades of focus on reducing trade barriers,
recent years have seen many countries return to an older priority: economic statecraft. This
interest has sparked a wave of policy proposals—from energy stockpiles to friend-shoring—
that countries have considered to reduce their dependence on trading partners and, in some
cases, promote the reverse.

In this new era, economic theory has lagged 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 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.
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Figure 8: Variation across non-Chinese countries-sector pairs in US import tariffs and US
export subsidies.

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? Most importantly, what does
our understanding of countries’ unilateral policies imply for the design of bilateral trade
agreements and multilateral organizations such as the WTO? We hope to address these topics

in future research.
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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 non-satiation conditions on

primitives.

Assumption 4. The functions u;(-) are three-times differentiable, strictly concave, and
locally non-satiated. The functions Gu(-,-), and Ay (-,-) are three-times differentiable and

weakly concave, and their negatives are locally non-satiated.

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

ensures there is a strictly positive price.
Assumption 5. There exists a good g* € G for which Gipm, . (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 6. 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 7. For any mg, and mpgy, the problem

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

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

Moreover, Ep(mpl, mpa) is differentiable.

A.2 Primal representation of planner’s 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 Appendix B.2.
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To begin, consider the full planner’s problem. This is to choose a profile of policies and

equilibrium variables
y w ~
{Cita Yity Li1, Mt kita kiapitapita Tit, @y S1,T1, T2, 7—2(')}
that solves

max Z (Licy + ArLizp) [ua(cin) + wiz(ciz) + vi(a)]
i=H,F

s.t. {Cit}t:m € arg{max Z Uit(ct)

=12 419

s.t. Z (pit - et — pir - (Yar — Limytin) — Limp (1) - mope) <0
=12

{yu, i} € argmax pie -y —ra -k st Galy, k') <0
{ki7 Lil} - arg IilaX (T‘il(l —f- ]li:Hsl) —I— 7“1‘2) . k’ — Pi1 U1 S.t. Ail(k', Ll) S O (19)
51

Cit + Li—1tin = Yir + My, Mpe +mpe = 0, and ki =k,

py i =0

pre=p; and pmg = (1+7)py

wrs (EFQ(%Q(Q), ki, kp)> +2p(a) > ups (EFQ@(W), ki, kF)> + 2p(—a)
Ty = To(a)

72(-) € T (ku, kr)

Yy ~ )
Lemma 1. A profile {cit, Yit, tir, Mr, kly, kiy DY, ity Tiry @y S1,T1, To, T2(+) } solves the planner’s

problem in Equation 19 if and only if some extended profile
{Cit7 yit7 Li1, Mt kzyta k’hp;lt)?pit? Tit, @y, S1,T1, T2, 72{2(')7 %’; E/Z‘Q(')7 @:2(')7 %12()7%?2<>7]3/12(>7 7;7;2(')7172 ()}
Mmaxrimizes

Vi (—mp1, ki) + Via(—mpa(a), ky) + ve(a)
+Ap [Vei(mpr, kr) + Vee(Mpa(a), kr) + vp(a)]
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subject to

kp = kp(mpy, fips(a))

Verm(mpr, kp) - mpr =0

VFQ,m(mFQ(d);kF) mF?( ) =0

Vio(mpz(a), krp) — Via(mpa(—a), kr) > zp(—a) — zp(a)

Viro,m(—mra ("), k)
Vigm(Mpa(-), kr) €T (ku, kr)

and subject to

{yila Lil} & arg max u,l(y —+ m;1 — L) s.t. Gu(y, kz) S 0, Az‘l(ki7 L) S 0
y?L
Un(a) € argmax up(y +mp(a)) st Gy, k) <0
Yy

Pi1 = %’Vil,m(mz’l, kz) and ]31'2(&) = ’Yz'Vi2,m(77%2(&), kz)

rii = —Ga k(yih ki)/Gil,yg* (yﬂ, ki)pilg*

Tio(a) = —Gio e (Yi2(a), ki) [ Giny,. (Yi2(@), ki) Ding+ (@)

TH181 = —YH [VHl,k(mH1, k) + Vo k (mu2(a), ku)

Cit = Yi1 + M1 — Lil and Ci2(a) = Yiz(a) + myz(a)

Mmp; = —Mp and mpg2(a) = —mpa(a)

K=k and k(@) =k

Py = DPr1 and T =pm/py — 1

Py (a) = pra(a) and To(a) = pm2(a)/py (a) — 1

o =Cna),  yo=Tn(a),  map=rnla), k=kb)
)

Di2 :]71'2(&), Ti2 = ﬁ'z(a), pz = Do (a ) Ty = 72(&)

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., mpgy, Mmps(+), kg, kr, and a—while
the second set of constraints is automatically satisfied by for some values of the remaining
variables. The second set of constraints allows us to infer the values of other equilibrium

variables, including policies, that are consistent with the reduced set of variables.

A.3 Proof of Theorem 1

Consider the planner’s problem as formulated in Lemma 1. Note that the objective and the

first set of constraints depend only on a reduced set of variables—i.e., mp1, mpo(+), ku, kr,
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and a—while the second set of constraints is automatically satisfied by 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(—thkH) +VH2(—ﬁ1F2(a),kH)+UH(a)
mp1,mr2(-).km kr,a

+ Ar [Vei(mey, kr) + Via(mpe(a), kr) + vr(a)]
s.t. kp = %F<mF17ﬁLF2(a>)
VFl,m(th kF) ~mp1 =0
VF2,m(mF2<d>7 kF) : ﬁlF2(d) =0
Vio(mpa(a), kp) — Veas(mpa(—a), kr) > zrp(—a) — zp(a)

VH2,m(_mF2<')> k‘H)
VF2,m(mF2('), k’F) € T(k)H, k‘F)

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

with respect to kg then implies
Vi e(=me1, ki) + Vo g(—mpe(a), ky) =0

The second set of constraints in the planner’s problem formulation of Lemma 1 then implies
that

TH1S1 =0

A.4 Proof of Theorem 2

Consider the planner’s problem as formulated in Lemma 1. As these conditions require
that ¢yo(a) satisfy the time-2 equilibrium conditions with capital {k;} and trade taxes T2(a),
we have (with a slight abuse of notation) ¢ya(a) = ¢yo(72(a), kg, kr). Moreover, Lemma 3
implies ups(cya(a)) = Vga(mpus(a), k). We may therefore replace the constraint on trade

tax threats from Assumption 2 with the condition that
Vira(mpa(a), ky) > U

Note that the planner’s problem can—as in the proof of Theorem 1—be divided into (a)
an objective and a set of constraints that depend only on mpgy, mps(+), kg, kr, and a, and
(b) another set of constraints that is automatically satisfies for some values of the remaining

variables. It follows that, in any profile that solves the planner’s problem, this reduced set of
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variables must maximize the objective subject to only the first set of constraints. That is, it

must solve

max VHl(—mpl,kH) +VH2(—7%F2<CZ),/€H) +’UH<CL)

mp1,mp2() .k kr,a
+ Ar [Vei(mpy, kr) + Vis(mpe(a), kr) + ve(a)]
st. kp = kp(mpy, Mpa(a))
VF1,m(mF1, k’F) “mp; =0
VFQ,m(mF2<d)7 kp)-mpa(a) =0
Vio(mpz(a), krp) — Via(Mpa(—a), kr) > zp(—a) — zp(a)
Vira(Mu2(a), k) > U

The planner’s first-order condition with respect to kg implies

Virig(=mp1, ki) + Vi (—mrs(a) Z k(@) Vo p(Mua(a), ki)

aaa

for some (@) > 0. Note that k(a) # 0 only when the constraint Vo (mpg2(a), kg) > U binds,
i.e. when a is equal to the action a; that results in the lowest Home economic utility.

The second set of constraints in the planner’s problem formulation of Lemma 1 then implies
that

r1s1 = yak(ar)Vaer(mus(ar), k)

Finally, the definition of Viys(+,-) and the condition for ¥yo(az) in the second set of constraints

implies pa(ar) < Vo rx(muz(ar), k). This completes the proof.

A.5 Proof of Theorem 3

We begin with the simpler case in which the planner is indifferent to redistribution in both

periods. We then turn to the general case.

Special case with indifference to redistribution We begin by following the same steps

as the proof of Theorem 1 to show that the variables mpgy, mpo(+), kg, kr, and a must solve
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~max VHl(—thk‘H) +VH2(—T71F2<CL),]€H> —|—UH(CL)
mp1,mp2(-),km kr,a

+ Ar [Vei(mpey, kr) + Vis(mpe(a), kr) + ve(a)]
st. kp= %F(mm,mm(a))

VFl,m(mFl, kF) ~mp1 =0

VFZ,m(mF2<d>7 kF) : ﬁlF2(d) =0

Via(mpz(a), krp) — Viee(Mmpa(—a), krp) > 2p(—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

VFz(ﬁlFQ(a), k?F) - VFQ,m(mF2(a>, kF) : ﬁ?FQ(G) (2())

_VFQ(mF2(_‘a)a /fF) + VFQ,m(mFQ(_‘a>a k’F) : sz(_'a) > ZF(_'CL) - ZF(CL)

Note that

am [Vea(m, kp) —m - Vg m(m, kp)] = =Veamm(m, kp) -m

So by the fundamental theorem of calculus, Equation 20 is the same as

7711?2((1)
—/ m - Vo mm(m, kg) - dm > zp(—a) — zp(a)

mpa(—a)

Using this equivalent version of the final constraint and substituting for kr = Ep(m F1,Mr2(a)),

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

_max Vi (—mp1, kg) + Ve (—mps(a), kr) +vi(a)
mp1,mr2(-).km kr,a

+ AF [VFl (mFb%F(th??N”LFz(G))) + Vi (sz(a),EF(th sz(@)) + UF(G)]
st Veim <mF1,EF(mF1,ﬁ1F2(a))> “mp =0

Vio,m (mF2<&>;%F<mF17mF2<a>>> -mpa(a) =0

mp2(a) .
- / m - Viomm (m, kp(mp1, ﬁlF2(G))) ~dm > zp(—a) — zp(a)

mpa(—a)
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The first-order condition with respect to mpg1, is

0=—Vaim, +Ar [VFng + (Vrrg + Vi (a)) EF,mplgi|

+ K1 [VFl,mg +mr1 - VELmm, +mr1 - VEL e '%F,mmg} (21)
+ Z Ka(a)mpa(a) - Vigme(a) 'EF,mFlg
mra(a) _
— R / m - Vi mmk (m, k‘F) ~dm | - kF,mFlg
Mmp2(—a)

where we have omitted and/or simplified the arguments of functions where there is no risk of
confusion.
We now simplify this expression in several steps. First, recall that the equilibrium profile

must satisfy the second set of conditions in Lemma 1. The condition for kg implies

Vere(mer, kr) + Vo p(Mmpe(a), kp) =0

Second, recall our assumption that Home is indifferent to the marginal international redistri-
bution of goods bundles that have no effect on terms of trade and Foreign capital, both at
time 1 and under Foreign’s on-path geopolitical action a at time 2. Let mj.,, mi(a), and
M (a) be bundles—one for each time and geopolitical action—for which trade in the bundle
at its corresponding time and under its corresponding geopolitical action has no effect on
Foreign terms of trade or Foreign capital (when trade at other times and under other actions

is held fixed).?® Considering the first-order condition in Equation 21 along the direction of

* * *
0=—Vuim- -m FVELm - Mpy FE1VELm - My
N J/

v
assumed indifference

.
mp, implies

which implies x; = 0. Considering the analogous (but not shown) first-order condition with

respect to mpa(a) along the direction of m}.,(a) implies

0 = R2(a)Vrzm(a) - miy(a)

29We assume each such bundle has a non-zero value at world prices. We assume these bundles exist.
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which implies %o(a) = 0.3° Equation 21 therefore simplifies to

Vit mp2(a) ~
—VHI’ g = AR [1 — )\i (/ m- VF2,mmk (TTL, kF) ’ dm) ’ kF:mFlg/VFl’mg
Fl,mg F m

mpa(—a)

where note A\r > 0 since Home is indifferent to redistribution.

Finally, note that the second set of conditions from Lemma 1 implies

VHl,mg _ 'Y_F(

Vitm = (vr) 01 and 14 1y)

VEtm, — H

for some vy, v > 0. In other words, Home’s time-1 trade taxes satisfy

mpa(a) ~
/ M * DF2,mk (m, kp) - dm) : kF,mFlg/pFlg]

mp2(—a)

B
1+ﬂg=7}é d [1—@<
F

This completes the proof provided that a = a. This is without loss of generality because if
a = a (i.e. if the geopolitical action Home implements on the equilibrium path is the one it

dislikes), then the Langrange multiplier x on Foreign’s IC constraint must be zero.

General case without indifference to redistribution Above, we showed that x; and
Ra(a) are zero if the social planner is indifferent to redistribution at all times and in all states
of the world. More generally, they represent the relative social value that the planner places
on transfers (of the neutral bundles discussed above) from Foreign to Home. For example

* *
foy — VHl,m *Mpy — )\FVFl,m M
1=

— (22)
Starting from Equation 21, we now derive a more general expression for Home’s time-1 trade
taxes when these multipliers are non-zero.

We begin by defining several elasticities. Let pri(m, k) = Ve m(m, k) denote Foreign’s
inverse net import supply curve at time ¢ as a function of its capital. We let fo”tie denote
Foreign’s static terms of trade elasticity that captures how time-1 trade changes time-1 terms

of trade—both directly through trade and through movements in Foreign capital.

yistatic — Z mrig dﬁFlg’<mF17 kr (mFla mFZ))
g = =

e pFlg(th kF) delg

30For & = a, this observation uses the assumption that the planner is indifferent to redistribution between
Home and Foreign. For @ = —a, we do not need such an assumption because the action is off-path.
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We let Z’Synamic(d) denote Foreign’s dynamic, action-a terms-of-trade elasticity that captures
how time-1 trade changes time-2 terms of trade under action a through movements in Foreign
capital. _

sdwmemic(g) = §° Mg (a) — dppag(Mps(a), kpy(mer, mrs))
= Prig(mer, kp) dmpig

g

We let Zg“a“ip denote Foreign’s incentive for terms of trade manipulation, the term emphasized

above.

. -1 ira(@) ok
Er;amp == / m - Veommk (M, kp) - dm | - r1(mp1, M)
PFig (mp1, kr) Mpa(a) dmp1g

In this notation, rearranging Equation 21 and using Equation 22 and the observation that

VHng/VFl,mg = vy /vr(1 4 11,) implies

*

’YFVHl,m M
*

VHVFl,m Mgy

where Tli;oT _ %lzztatic + Z %2(d)22ynamic<d)

1+7'1:

(147" + R

t=ad
i = VErm - mMp Viim - mpy — ApVeim - My
Viim - Mgy Vitm - My
(i) = VErm - i Vigm (@) - mp(a) - AFVF2,in(d) My (@)
Virim - My Via,m (@) - mipo(a)
k= Virm - My K

In words, trade taxes take—up to Lerner symmetry—the same form as when the planner is
indifferent to redistribution, plus new terms for static and dynamic terms of trade manipulation.
These terms of trade manipulation terms are weighted by the planner’s desire to redistribute

from Home to Foreign at the allocation that results under each time and geopolitical action.

A.6 Proof of Proposition 1

Consider the planner’s problem as formulated in Lemma 1. As these conditions require that
mp2(a) satisfy the time-2 equilibrium conditions with capital {k;} and trade taxes T»(a),
we have (with a slight abuse of notation) mpgs(a) = mpy2(T2(a), ki, kr). We may therefore

replace the constraint on trade tax threats from Assumption 3 with the condition that
{mu2(@)}ieaay € T(kn)
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The optimal values of the variables mpgy, mpa(+), kg, kr, and a must therefore—analogously

to the proof of Theorem 3—solve

_max VHl(—mFl,kH) + VHQ(—mFQ(a),kH) +1}H(&)
mp1,mpr2(-),km kr,a

+ Ar [Vei(mey, kr) + Vis(mpe(a), kr) + vr(a)]
st. kp= %F(mFla mp(a))

VFl,m(th ]fF) -mp; =0

VFz,m(ﬁle(d), k‘F) 'mm(&) =0

{mmu2(0)}seqaay € T'(kn)

The result now follows from the same steps as in the proof of Theorem 3.

B Proofs of supporting results

B.1 Technical lemmas

We now state and prove a few technical lemmas used to prove other supporting results.
First, we show the household problem may be split into an intra-temporal problem plus a

condition on prices.

Lemma 2. For each country i, the conditions

{Cit}t=1,2 S arg{max Z u(ct)

=12 1o

5.1. Z (it - et — pie - Wir — Li=1tir) — Licu (py'7e) - M) <0
t=1,2

Cit + Lim1tin = yir + my

py -mi =0
are equivalent the condition that there exist v; > 0 for which

Cit € argmax wie(c) st i < pi - (Vi — Limitin) + pie - M

Pit = %Uit,c(Cit)
Cit + Ly—itin = Y + My

p;fw'mitzo
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Proof. We prove the forward and reverse directions in turn.
Forward direction: Combining the goods market clearing and trade balance conditions
implies
Pit - Cit = P+ (Yir — Li=1ti1) + Par - Mg
Since the provided household optimization condition implies household optimization within

each period, we have
cit € arg max wie(c) st P < pir- (Y — Lecatin) + pie - M

The provided household optimization condition also implies the existence of inverse Lagrange

multipliers 7; > 0 for which
it = Yitite(Cit)

Reverse direction: The provided trade balance condition, the budget constraints of the

intra-temporal household problems, and local non-satiation imply

Z (pit *Cy — Pit (yit - ]ltzlbz‘l) - ]li:H(p:UTt) : mHt) =0
t=1,2

Combining this observation with the condition on prices and the concavity of household

utility implies that, by Lagrangian sufficiency,

{cit}ii o €arg nax Z wit(ct)

Cth=12 ;19
-

s.t. Z (pit “Ct — Pit - (yit - ]lt:1bz'1) - ]li:H(pqiuTt) 'mHt) <0
t=1,2

]

Second we show that, taking trade and capital as given, the domestic equilibrium conditions

are equivalent to domestic efficiency.

Lemma 3. Given any time-1 net imports m;; and capital k;, a time-1 profile {c;1, yi1, ti1, pi1, 71 }
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satisfies the trade-and-capital-conditional intra-temporal equilibrium conditions
¢i1 € argmax ui(c) st pin-c<pi- (Ya — i) +pa - ma
{yir, B} € argf;%} pin-y—ria-kY st Ga(y,kY) <0
il € argmax (ra(L+Nimgsy) +rio) ki —pin -1 st Ng(kiy 1) <0
Cit + it = Y + My
ki = ki

if and only if there exist ~;1 > 0 for which

{yﬂ, Lil} € arg max uzl(y + m;1 — L) s.t. Gu(% k'2> S 0, Ail(ki’ L) S 0
YL

Pi1 = Vi1 Virm (M, ki)
i1 = _Gil,k(yila ki)/Gil,yg* (yil, k?i)pﬂg*
Ci1 + tin = Y + M

kiy = ki
Moreover, either set of conditions implies
u’il(cil) = Vz‘l(mﬂ, kz) and uil,c(cil) = Vz‘l,m(mﬂ, kz)

Similarly, given any time-2 net imports m;s and capital k;, a time-2 profile {ci2, Yio, Lia, Pia, Ti2 }
satisfies the trade-and-capital-conditional intra-temporal equilibrium conditions
Ciz € argmax up(c) st pio-c < pip- (Yiz — Liz) + Diz - Mz
{yi2, k?fg} € argml&gi pi2-y —Tio- K st Gi(y,k¥) <0
y7

Ci2 = Yiz + My2

kY = k;
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if and only if there exist v;o > 0 for which

Yi2 € arg max Ulg(y + ml'g) s.t. Gig(y, k?z) S 0
Yy

Diz = Yi2Viom (M2, ki)
T2 = _Gz‘Q,k(yi27 k?z')/Gn,yg* (yz‘z, ki)png*
Ci2 = Yiz + My2

k§2 = ki
Moreover, either set of conditions implies
ui2(ci2) = Vz‘2(mi2, kz) and ui2,c(ci2) = Vz‘2,m(mi2, kz)

Proof. We prove the time-1 case. The time-2 case is analogous.

Forward direction: The provided time-1 conditions in each country ¢ are the same as the
equilibrium conditions in closed economy model with endowment m;; and two competitive
firms—one corresponding to goods production and one corresponding to producing a single
feasible level of capital output (i.e., k;) at least cost. The first welfare theorem applies to

each of these as-if economies. So production and investment are socially efficient, i.e.,
{yi1, 11} € arg max up(y+ma —1) st Ga(y, ki) <0, An(ki,e) <0 (23)
Next, the provided household optimization condition implies there exists v;; > 0 for which
Pi1 = %1Uz‘1,c(ci1)

Moreover, the definition of Vj; (-, -) implies w;1 o(¢) = Viym(mir, ki) (and ui(c) = Via(ma, ki)
if ¢ = yf; —my1 — ¢y for y; and ¢} the output and investment levels associated with Vj;(-,-)’s
definition. The provided goods market clearing condition and Equation 23 imply this is the
case for ¢ = ¢;1 , so

Pi1 = Yi1 Vz‘l,m(mﬂ, kz)

Finally, the desired condition for r;; follows from first-order conditions of the provided
optimality condition for goods producers.

Reverse direction: Consider the same closed economies discussed in the forward direc-
tion. The provided conditions for {y;,ti1}, ma, and kY imply that the allocation is both

technologically feasible and efficient. In each as-if economy, the second welfare theorem
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applies. So there exist some prices p}; and r}; for which

ci1 € arg max wir(c) st pf e <ph-(ya — i) + 05 ma
{yn, k5 } € arg max Py —rh kY st Galy,kY) <0 (24)
y7

L1 € arg max (7“:1(1 + ]li:Hsl) + 7‘;(2) : k’z — p;kl Al s.t. Ail(ki> Ll) S 0
L1

It remains to show p}; = p;; and r}; = r;1, up to a price constant. To see this, note that

the implied first-order condition for households implies that for some 7}, > 0
Pir = Virwit(Cit)

Moreover, the definition of Vi (-, ) implies u; (¢) = Vigm(ma, ki) (and wii(¢) = Via(ma, k)
if ¢ = yf; —my1 — ¢y for yi; and ¢ the output and investment levels associated with Vj;(-,-)’s
definition. The provided conditions for y;; and ¢;; and goods market clearing imply this is
the case for ¢ = ¢;1, so
P = Vi1 Vi,m (i, ki) = %pil
il

Similarly, the implied first-order condition for production firms implies

7”:1 = _Gil,k(yﬂ; ki)/Gil,yg* (yz‘h ki)p;}g*

so we have r}; = 31 ri1. We conclude that Equation 24 holds when p}, and r}; are replaced

with p;; and r;;, respectively. O

Third, we provide a simple characterization of the optimality conditions for capital in each

country.

Lemma 4. Suppose that for some v; > 0 ,

pir = YiVirm(ma, ki)
Pioa) = i zzm(mz (a), ki)
1k (Yir, b )/Gzl,yg (Yi1, ki) pirg-
Ti2(a) = —Gi2,k(?ﬁ2(a)> ki)/Giay,- (Uia(a), ki)pizg-(a)
{yi1, 11} € arg max win(y+miy —1) st. Gy, k) <0, Ak, e) <0

Ty = —

Uin(a) € arg m;mx Uin(y + miz(a))  s.t. Gy, ki) <0
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Then foreign capital kp satisfies
k; € arg max max (rio(1+ Tizgs1) + T2(a)) -k —pir -1 st N(k,0q) <0 (25)
if and only if
Yi [Virg(man, ki) + Viog(muz(a), k)] = Licgras: (26)

Moreover Equation 26 holds for i = F if and only if
kr € arg max Vir(mer, kr) + Vg (Mg (a), kr)

Proof. The final equivalence in the lemma statement is immediate from our convexity as-
sumptions. It therefore suffices to show that Equations 25 and 26 are equivalent.
Using the definition of V;,(+,-) and the given conditions for yr1, tr1, and yge(a), Equation
26 is equivalent to the statement that there exists ¢* > 0 for which
_%6‘21:9((;?,1];;?) Gz‘l,k(yila k‘z) - 'YiSD*Ail,k(kia Lil)
_%‘Viz,mg* (ﬁ’m(a) kz)
Gizy,. (Yia(a), ki)

Giok(Yia(a), ki) = —Li—gras: (27)

%l,m(mih kz) = _(p*Ait,L(kiu 01'1)

At the same time, using the given conditions for prices, Equation 25 is equivalent to the

statement that there exists some ¢ > 0 and i;; for which

YiVitm, . (M1, ki)
_ g Gl il k?z — Y Az ki; Ai
Gil,yg* (yil, k}z) l’k(y 1 ) Yip l,k:( L 1)

B %’Wzmg* (77%'2 (a), kz)
Giay,. (Yiz(a), ki)

Gi2,k(§i2<a)7 kz) = —li—gras: (28)

Vz’l,m(mib k‘z) = —@Ait,L(lﬁ, Zil)
Ait,L<ki7 21‘1) =0

where the condition that Ay ,(k;, ;1) = 0 is by non-satiation. The final two conditions and

our convexity assumptions imply

i1 € argmax uy(y+myg —¢) st Ajg(ki ) <0

which ensures 7;; = ¢;1. Equations 27 and 28 are therefore equivalent when ¢ = ¢*. This
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completes the proof. n

B.2 Proof of Lemma 1

To being, note that by Lemma 2, the planner’s problem as stated in Appendix A.2 is equivalent
to the problem of choosing a profile {cit, ¥it, Li1, M, kit, ki, Diy, Pits Tits @, 51,71, T2, Ta(+), 73} that

solves the problem in Equation 19 after replacing the condition for {¢;} t=12 With
Cip € argmax uy(c) st pi- ¢ < pi- (Yir = Limta) + Di - M
Pit = %’Uz’t,c(cit)

Next, recall ¢po(72, ki, k) is the unique level of consumption consistent with the time-2

equilibrium conditions given trade taxes 75 and capital stocks kg and kg, or

Ciz € argmax up(c) st pi-c < pioc Yz + P M
{yio, k% } € arg rglggc Piz-Y—Tio- kY st Gy, kY) <0

Ci2 = Yiz + My, mps2 + Mmpg =0, and ki = ki
Py Mg =0

pre=py and ppe = (1+ 7)py

where note we have used trade balance to replace trade taxes revenues 1;,_g(py72) - mys
with the domestic value of net imports, p;s - m;2, in the household budget constraint. We
may therefore replace ¢po(72(a), kg, kr) in the equilibrium conditions with a generic function
cro(a) provided that we additionally require there to exist functions ¢o(-), ¥ia(+), mia(+), EZJQ(),
Di2(+), Ti2(+), PY(+) that satisfy the time-2 equilibrium conditions given trade taxes 7»(-) and
capital stocks ky and kp. In other words, the planner’s problem is equivalent to choosing a

profile
{Cit7 Yity Li1, My, k‘gta kiap%apih T, @y S1,T1, T2, 7’:2(')7 Yis ’57;2(')7 gi?(')a mi?(')a k?Q()7@2()7 Fi?(')vp2 ()}
that maximizes the objective

Z (Licg + Aplizp) [wir(ca) + wi(Cia(a)) + vi(a)]

i=H,F
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subject to

Ci1 € arg HlélX Uz‘l(C) s.t. pi-c<pi- (yz‘l - Lil) + Di1 - M4t

ag(d) € arg Hl?X uig(c) S.t. ng(&) - C S ﬁlz(d) . @22(&) —|—]3;2(&) . 77212(&)
Pi1 = %’Uil,c(cil), ]71'2(@) = %Umc(gw(a))
{yir, K} € arg max pi -y = T - kY st Gy, k) <0
Y, Y
{@;2@),%?2(@)} € argmax fiaa) -y — o) K st Gialy, k) <0
Y, Yy
{]{Zi, Lﬂ} € arg IilaX (Til(l + ]li:Hsl) + ,7::12(@)) -k — Pi1 - U1 s.t. Aﬂ(k’, Ll) S 0
L1
Ci1 + Li1 = Y1 + My, mg1 +mp; = 0, and ki =k}
ag(d) = @2(&) -+ 77112(&), T%H2<d> + ﬁlFQ(&) = 0, and ]{71 = kaQ(d)
plfj “mye =0
py(a) - mip(a) =0
pr1=py and pg1 = (1+7)p}
pra(a) =py(a) and pme(a) = (1 +7(a))py(a)
Upo (Epg(a)) + zp(a) > ups (EFQ(—la)> + zp(—a)

Ty = ?2(01)
To(-) € T (kn, kr)
Cig = 51'2(@), Yio = @2(@7 mio = 77%’2(@), k;yg = 75?2(&)

Di2 = @2(61), T2 = ﬁz(a), pé” = 15121)(@)

By the convexity of Aj;i(-,-), the condition above for {k;, ¢;;} is equivalent to the two

conditions

vy € argmax (1 (14 Ligsi) +1i2) ki —pa - st Aj(ki, ) <0
L1

]i]i € argml?xmax (7”1‘1(1 -+ ]li:H81) + Tig) -k — Pi1 - 1 s.t. Aﬂ(k, Ll) S 0
L1

Lemma 3 then implies this version of the planner’s problem is, in turn, equivalent to the

condition that for some v;; and ¥;2(+), the same profile maximizes

Z (Licy + Arlizp) [Vii(ma, ki) + Via(mas(a), k;) + vi(a)]

i=H,F
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subject to

{yﬂ, [/il} S arg max uzl(y +m;1 — L) s.t. Gil(ya k’l) S 0, Ail(ki7 L) <0
y7L
Un(a) € argmax up(y +mpp(a)) st Go(y, k) <0
Yy

Pi1 = %‘Vh,m(mﬂ, ki)7 @‘2(@) = %Wz,m(mﬂ(a), k‘z)

Pi1 = Wil‘/;l,m(mil, kz)

Pi2(a) = Fi2(@)Vio,m(miz(a), ;)

rii = —Ga k(yu, ki)/Gil,yg* (yﬂ, ki)pilg*

ri2(a) = =Gk (Yi2(a), ki) | Giny,. (Yi2(@), ki) Dizg+ (@)

k; € arg Max max (ra(1+ Li—gsy) +re(a) -k —pi -1 st Aj(k,) <0

Ci1 + Lit = Yi1 + M, mpg1 + mp =0, and ki =k}

Ci2(a) = Ui2(a) + mi2(a),  mg2(a) + mp2(a) =0,  and k= kj(a)

Virm(mpr, kr) -mip =0

Viom(Mpo(a), kr) - Mmi(a) =0

prr=py and pg = (1+7)py

pra(a) =py(a) and pmpe(a) = (1+7
)

Via(Mmra(a), kr) — Via(Mpz(—a), k

Ty = To(a)

72(-) € T (ku, kr)

Cio = Cin(a), Yiz = Yiz(a), Mg = Mz(a), kgz - %13'12(@)

Pi2 = piz(a), rio = Ti2(a), Py = py(a)

Note that we may equivalently remove the clause “for some v;; and J;5(-)” and replace

P = %Vz‘l,m(mil, k:i)a @‘2@) = %‘Vﬂ,m(mn(a), kz)
b1 = ’Yilvil,m(mil, ki)> @2(&) = %2(&)‘/¢Q,m(mi2(&), kz)

with
Pi1 = %Vil,m(mﬂ, k‘z) and @2(&) = %‘/;2,771(77%2(&)7 kz)

Given the international goods market clearing, we can freely replace mpy; with —mpg

and m(a) with —mpgi(a). We can similarly drop trade balance for i = H. Given the

relationships between world prices, domestic prices, and Meade utility functions, we can also
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replace 75(-) € T (kg, kp) with

Virom(Mua(-), ki)
Viom(mpa(+), kr)

€T (ku,kr)

By Lemma 4 and Assumption 7, we can replace the condition for kr with
kp = %F<mF17 T7lF2(6l))

and we can replace the condition for ky with

Yir Vas(mu, k) + Vo g(mue(a), kg)] = —rmis:

Employing these observations and rearranging conditions, we arrive at the desired version of

the planner’s problem from the statement of the lemma.

C DModel extensions

C.1 Geopolitical uncertainty
C.1.1 Extended model

We assume that Foreign’s geopolitical preferences randomly determined by a state of the
world w that is revealed to all actors in period 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 ¢;s(w).

The equilibrium conditions in this augmented model are as follows.

Economic equilibrium conditions Households maximize expected consumption utility

subject to a lifetime budget constraint.

cit, {c2(W)},eq € arg T{ﬂa(X)} uii(cin) + Elui(cia(w))]
c1,{ca(w

S.t. Di1 - Ci1 — Iil + E[pg((d) . CiQ(W) — IZQ<W)] S 0
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where I;; and I;3(w) are income from domestic profits and lump-sum transfers, i.e.

In = pa - (yin — tir) + Licg(pY'71) - M
Lis(w) = pia(w) + Yiz(w) + Licu (py (W) T2(W)) - Miz(w)

where m;; and m;s(w) denote the net imports of country 4.

Goods producers maximize profits subject to technological feasibility.

{ya, k% } € arg 1’;1%5{ pi1-y—ra- kY st Gu(y,kY) <0

{yi2(w), kip(w)} € arg max pi2(w) -y —rip(w) - kY st Gia(y,kY) <0

Capital producers maximize expected profits subject to technological feasibility and facing

subsidies.
{ki, Lil} € arg IilaX (Tﬂ(l —+ ]li:Hsl) -+ E[TZQ(CU)]) -k — Pi1 - L1 s.t. Ail(k, Ll) S 0
Goods markets clear globally and capital markets clear within each country.

— — — .Y
Cit + L1 = Yir + Mg, mu1 +mpr =0, ki = kg

Cio(w) = Yiz(w) + My (w), mpa(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.

py -my =0 and Py (w) - mig(w) =0
Domestic prices equal world prices augmented by (possibly zero) trade taxes.

pr1=py and pg1 = (1+7m)pY
pF2(W) = p;v(w) and pH2(w) = (1 + TQ(W))Z)EU(W)

Geopolitical equilibrium conditions Foreign’s geopolitical action solves

a(w) € arg Areriaz(} Upo (Epz(%(&), kp, kF)> + zp(a;w)

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

action.

Ta(w) = Ta(a(w))
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C.1.2 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. That is, the planner’s problem is equivalent to choosing an

extended profile

{Cila Ci?(')v Yi1, yiQ(')a Li1, My, mi?(')v kf?l; k?g('%p%P%('),pi1>pi2(')7 Ti1, TiQ(')a a(-),

S1,T1, 7—2(')’ ;2(')7 Yis 51'2('% gi?(')a mi?(')a %%()aﬁﬁ()v 7712()’1720()}
that maximizes

Vi (=mp1, ki) + E Vi (—me2(a(w)), ki) + ve(a(w))]
+Ar [Vri(mrr, kr) + E [Ves(mra(a(w)), kr) + vr(a(w))]]

subject to

krp = EF(mFla mpa(al-)))

Vet m(mpr, kp) -mpr =0

VF2,m(T7LF2(d), kF) 'mFZ(&) =0

Vio(Mps(a), kr) — Vie(mpa(a), kp) > max  zp(a,w) — 2p(a,w)

w s.t. a(w)=a
Viom(—mp2(+), ki)
Vo m(mra(), kr)

€T (ku,kr)
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and subject to

{yily Lz‘l} € arg max Uu(y +m; — L) s.t. Gﬂ(y, k?z) S 0, Aﬂ(k’i, L) <0
y7[’
Uin(a) € argmax wupp(y +mia(a)) st. Gily, ki) <0
)

Pi1 = YiVit,m(mi, k;) and Pi2(a) = ViViom(mia(a), k;)

rio = —Gi k(yila ki)/Gil,yg* (yib k’i)pilg*

Tio(a) = —Giak(Yi2(a), ki) Giny,. (Yi2(@), ki)Pizg- (@)

ra1s1 = —vu V(M ki) + E Vi (maz(a(w)), k)]

Ci1 = Yi1 + M1 — i and Ci2(a) = Yin(a) + min(a)

Mmpr1 = —Mm and Mmpye(a) = —mps(a)

kL =k and  kL(a) =k

Py = pri and 1 :]9H1/1011”—1

py(a) = pra(a) and 7(a) = pua(a)/py (@) — 1

Co(w) =Ca(aw)),  Pe) =Tnlaw),  maw) =Mmslaw),  khw) = khlaw))
Pi2(w) = Pi2(a(w)),  ra(w) =Te(aw)),  pyw)=pylaw)),  m(w)="a(w))

Following the same steps as in the proofs of Theorems 1 and 2 reveals that our results on
industrial policy are unchanged.

Similarly, following the same steps as in the proofs of Theorem 3 and Proposition 1 reveals
that our results on trade policy are unchanged, except for that the function Ep(m F1, Mp2(a))
used in the baseline versions of those results must now be replaced with the version
Ep(mpl,ﬁng(a(-))) that accounts for the distribution of Foreign geopolitical actions in
the second period. Additionally, we must now assume that the planner is indifferent to
redistribution between Home and Foreign under each geopolitical action that occurs with
positive probability. When this assumption fails, there is an additional missing-markets

motive for policy that corresponds to the missing market for international trade in insurance.

C.2 Home geopolitical actions and Foreign economic policies
C.2.1 Extended model

We assume that both Home and Foreign take geopolitical actions ay and ap, and that
both use time-1 capital subsidies sy and sgq, time-1 trade taxes 741 and 771, and time-2
trade taxes 7y2 and Tpo. Each country ¢’s geopolitical utility depends on the geopolitical

actions of both countries, i.e. it is given by z;(ag, ar). We relax the assumption of binary
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geopolitical actions, instead assuming each a; belongs to some general finite set A;. For
technical convenience, we assume that Foreign’s joint geopolitical-and-trade-tax actions are
restrictd to some finite set Sp. We require at both time 1 and time 2, Foreign tariffs are not
prohibitive, i.e. each 7p, € (—1,00). We assume that Home’s geopolitical actions and trade
taxes are determined by those of Foreign and a joint Home policy threat—encompassing both
Home’s geopolitical actions and its trade taxes—that we represent with functions ay(-) and
Tro(+) from Sp to Ap and [—1, 00]9, respectively.

The equilibrium conditions of this extended model are as follows.

Economic equilibrium conditions Households maximize consumption utility subject to

a lifetime budget constraint.

{Cit}tzl,z € arg{max Z uit(cy)  s.t. Z (pit -t — Li) <0

C —
=12 41 t=1,2

where [; is income from domestic profits and lump-sum transfers in ¢ at ¢, i.e.,
Ly = pir - (Yir — Ly=mrtin) + 0y’ Tir - Mg

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

Goods producers maximize profits subject to technological feasibility.
{vie, iy} € arg 1;11125‘ Py — T kY st Gau(y,kY) <0
Capital producers maximize profits subject to technological feasibility and facing subsidies.
{ki, 1} € arg max (ra(1+sn) +7ri2) - k—pin-t1 st Ajg(k, ) <0

Goods markets clear globally and capital markets clear within each country.

Cit + Limitin = yir + iy, mpg; +mp =0 and ki =k,
There is financial autarky. In other words, trade is balanced within each period.

P -mi =10
Domestic prices equal world prices augmented by (possibly zero) trade taxes.
pir = (1 + 7it)pt”
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Geopolitical equilibrium conditions Foreign’s geopolitical action and time-2 trade taxes

solve

(ap,Tre) € arg  max U2 <EF2(?H2(&F,fF2),fF2,kHJfF)) + zp(ag(ar, Tr2), ap)
(aF,sz)ESF

where Cpo(Tho, Tr2, ki, kr) is the presumed-unique level of Foreign consumption consistent
with trade taxes 7,5 and capital k;.
Home’s geopolitical action and its time-2 trade taxes are determined by its geopolitics-and-

trade-tax threat and Foreign’s geopolitical action and time-2 trade taxes.
apg = ag(ar, Tr2) and Tre = Tua(ar, Tr2)

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. That is, the planner’s problem is equivalent to choosing an

extended profile

Yoy o w w ~
{Cilacﬂayilayi%Lilamilami2akﬂaki27pi17pi27pi17pi27rilaTi2>aiaaH(')7

Si1, Til, T32, 5:H2(')7 %‘;@2(’)7 ?71‘2(‘)7 77%2(‘)7 kfg('),ﬁm(')a ﬁ2()71312“()}
that maximizes

Vii(=mp1, ki) + Ve (—mpa(ar, 7r2), ki) + va(an(ap, 7r2), ar)

+Ap (Ve (mpr, kr) + Vea(mupe(ap, Tre), kr) + vr(ag(ap, Trs), ar)]

65



subject to

kp = %F(mFla mF2<aF7 TFQ))

Verm(mrr, kr) '

mp; =0
1+7m o
Viam(Mpo(ap, Tra), k -
F2m (2 F r2) F)'mFQ(aF,TFz)ZO
1—|—TF2

VF2(77%F2(GF7 TF2)7 kF) - VF2(771F2<5LF7 7A'F2)7 kF)
> zr(ag(ap, Tre), ar) — zr(ag(ap, Tr), ap)
@ (), Tm2() € T (ki kr)

= Viom(—mp2(ap, Tr2), ki)

f Tolap, T = s —1
or Tuz(r,r2) Veom(Mpa(ar, Tr2), kr) /(1 + Tp2)

where T (ky, kr) now represents the set of feasible geopolitical-and-trade-tax threats, and
subject to
{yih Lil} € arg max U21<y +m; — L) s.t. Gﬂ(y, kl) S 0, A“(k}i, L) S 0
Y,
gig(dp, 7A'F2) c arg IIl;LX U/ig(y + 7%1-2(&1:, %pg)) s.t. Gig(y, l{?fL) <0

pi1 = ViVt m(ma, ki) and piz(ar, Tr2) = ViVie.m(Muz(ap, Tr2), ki)
i1 = _Gil,k(yib ki)/GiLyg* (yib ki)pilg*
Tio(ap, Tr2) = —Giok(Uiz(ap, Tra), ki)/GiZ,yg* (Viz(ap, Tr2), ki)Dizg= (aF, Tr2)

rinsi = —%i [V e(mir, ki) + Vior(Miz(ap, Tra), ki)

Ci1 = Yir + M1 — Li and Colap, Tr2) = Yio(ap, Tr2) + Mio(ar, Tra)

mp1 = —Mm and mHQ(dF, 7A—F2) = —ﬁlm(&F, 7A_F2)

Kh=k  and  kh(ap, Tre) = ki

T = pa/py — 1 and  Tip(a) = pialar, Tra) /Py (aF, Tr2) — 1

cio = Cip(ar, Tra), Yio = Yiz(ar, Tr2), Miz = Mp(ar, Tra), kin = Efg(CLF, Tr2)
pi2 = Pie(ar, Tra), Ti2 = Tio(ar, Tra), py = D5 (ar, Tra), Ty = To(ar, Tr2)

Following the same steps as in the proof of Theorem 1 reveals that our results on industrial
policy with unconstrainted threats are unchanged. As before, we define Home’s set of credible

threats as those that keep its its economic utility sufficiently high®' Following the same steps

31That is, a threat is credible provided that

UK (EH2(;H2<(A1F77A'F2),7A'F2; kg, k’F)) >U
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as in the proof of Theorem 2 reveals that our results are unchanged.

Our results on optimal peacetime trade taxes must be modified in a three ways. For
simplicity we describe these changes in the case where Home is indifferent to redistribution.
First, since we allow for any finite number of Foreign geopolitical-and-economic actions, there
are more incentive compatibility constraints. However, each can still be expressed in integral

form. Concreretely, we require that for all (ap,7rs) € Sp other than the on-path action

(GF7 TF2)7

mp2(ar,Tr2) -~ _
—/ m - VFQ,mm (m, kF) ~dm > ZF(GH(&F, 7A'F2), dF) - ZF(CLH(GF,TFz), GF)

mp2(ar,Tr2)

Second, changes in Foreign capital generate fiscal externalities that the Home planner must
account for to the extent it values Foreign welfare. Finally, to the extent the planner is
indifferent to redistribution between Home and Foreign, it cares about the total wedge
(TH1g — Tr1g)/ (1 + Tr1g) distorting trade in each good rather than only Home trade taxes.
Following analogous steps to those in the proof of Theorem 3 with these modifications in
mind implies that, for some multipliers A and k(ag, 7r2) > 0, Home’s optimal peacetime

trade taxes must satisfy

TH1g — TF1yg

= |A Kepm
1+TF1g F(TF1SF1) F, F1g/pFlg

mr2(ar,Tr2)
- Z ﬁ(&Fa 7A'F2) /~ m - Pr2,mk (m7 kF) ~dm

(ar,7F2)ESF\(aFr,Tr2) mr2(ar,Tr2)

: kF:mFlg/pFlg

Finally, we consider the case of constrained threats, supposing Home can threaten any
geopolitical actions and trade taxes that result in trade quantities within some set that

depends only on Home capital. That is, there exists a function I' of Home capital for which
75 (]i]H, k'F) = {(aH(),?H2<)) : SF — .AH X [—1, OO]g
| el fra) o)) s, © ) |

Following analogous steps to the proof of Proposition 1 imply that (provided the Lagrange
multipliers on trade balance constraints remain equal to zero) the above expression for

peacetime trade taxes continues to apply when Home’s threats are constrained, although
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these constraints will in general affect the quantities and prices at which one must evaluate

that expression.

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 separabiliity, 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 G (yi2, kiz, a).

The equilibrium conditions of this extended model are as follows.

Economic equilibrium conditions Households maximize consumption utility subject to

a lifetime budget constraint.

{Cit}t:m € arg max ugy(c1) + up(cz,a)  s.t. Z (pi -t — i) <0

Ctfi=1,2 t=1,2

where [;; is income from domestic profits and lump-sum transfers in ¢ at ¢, i.e.,
Lie = pi - (Yie — Li=1tar) + Licu (py'7e) - My

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

Goods producers maximize profits subject to technological feasibility.

{yila k%} € arg I;l%g{ Pi1 Y — Tl kY  sit. Gil(y, ,I{;y) S 0

{yia, k;yQ} € arg Iil%f Pia- Yy — o kY st Gy, kY,a) <0
Capital producers maximize profits subject to technological feasibility and facing subsidies.
{ki, 11} € arg Hkmlx (ra(14+Tizgsi) +1i2) - k—pi -1 st Ag(k,) <0
Goods markets clear globally and capital markets clear within each country.

Cit + Lyt = Yir + My, mu+mp =0  and Kk =k},
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There is financial autarky. In other words, trade is balanced within each period.
pi -mip =0
Domestic prices equal world prices augmented by (possibly zero) trade taxes.
pre=p; and pyp = (1+7)p/
Geopolitical equilibrium conditions Foreign’s geopolitical action solves

@ € arg max upa (Cra(7a(@). k. ki), )
a€{a,a

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

action.

Ty = To(a)

C.3.2 Extended results

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 up(y + m,a) s.t. Gy, k,a) <0
Yy

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. That is, the planner’s problem is

equivalent to choosing an extended profile
{Citayita Lits Mty ki Kiy Dig s Dits Tits @ 81,71, Toy T2 (+), 7is Cia (+), Uiz (), M (), ki (), Paa(+), Tz (+), Py ()}
that maximizes

Vi (—mp1, kg) + Vo (—mpe(a), ky, a)
+Ap [Vir(mpr, kr) + Vie(Mp2(a), kp, a)]
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subject to

kp = EF(mFla mp2(a))

Virm(mpr, k) - mpp =0

Viom(mpa(a), kp,a) - mpa(a) =0

Vio(mpa(a), kr,a) — Veo(mpo(—a), kp, —a) > 0

Vizm(=mra(*), kn)
VFQ,m(mFQ(')? kF)

€T (ku,kr)
and subject to

{yily Lil} - arg max Uﬂ(y + mi1 — L) S.t. Gil(yy kz) S 0, Ail(ki, L) S O
Yyt

Uin(a) € argmax up(y + miz(a),a) st. Gp(y, ki,a) <0
y

~

b1 = 7i%1,m(mi17 kz) and ]@2(&) = 7i%2,m(ﬁli2(d)7 ks, a)
ri = _Gil,k(yih ki)/Gil,yg* (yn, k?z‘)pﬂg*
E2<d> = _GiQ,k<gi2(d)7 kiu &)/GiQ,yg* (737,2(&)7 kia d)],;ﬂg* (d)

TH1S1 = —7H [VHl,k<mH17 k?H) + VH2,1<;(77”LH2(@); kHa a)]
Ci1 = Yi1 + My — La and Cio(a) = yio(a) + my(a)
mp1 = —Mg1 and ﬁng(&) = —mpg(d)

K =k and  kY(a) =k

Py = pri1 and 71 =pg/pl —1

py(a) =pr2(a)  and  T2(a) = pu2(a)/py(a) — 1
k= kh(a)

Cig = az(a), Yi2 = ?’JiQ(a)a Mig = M2 Cl)

(
Di2 = ]31'2(607 rio = Ti2(a), py = 151;(@)7 Ty = %2(‘1)

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. For simplicity, we focus on the
case where Home is indifferent to redistribution. 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
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interaction, we note that the IC constraint may nonetheless be written as

Vio(mpa(a), kp,a) — Vie(Mpa(—a), kr, —a) = Vea(mpz(a), kp, a) — Ves(mpa(—a), kr, a)
+ VFQ(ﬁ’LFQ(ﬁa), kFa a) - VF2<T%F2(_'CL)7 kF7 _'a) 2 0

—

mpg(a)
_/ m- VFQ,mm (m7 kF,CL) ~dm + VF2(77LF2<_'0’>7 kF,CL) - VF2<TT/LF2(_'G/>7 kF7 _'a’) Z 0

mp2(—a)

using analogous steps to those used in the proof of Theorem 3. 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

r2(a) O*Dra(m, kp,a)
THig = K| — m - Ohr Om -dm

mpa2(—a)

SO IO Okp(m ,m
+ Tra(Mmpa(—a), kp, a) — Tpa(mpa(—a), kp, _'a)> ' F(anj; F2)/pFlg
1g

where mpo(a) is shorthand for mps(72(a), ku, kr), where ppo(m, kp,a) = Veam(m, k,a)
denotes Foreign prices as a function of imports, capital, and Foreign geopolitical actions, and
where Tro(m, k, a) denotes Foreign rental rates as a function of imports, capital, and Foreign
geopolitical actions. Intuitively, this result states that there is are now two geopolitical motives
for time-1 trade taxes: They should 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.

Our results on trade policy with limited credibility change analogously, but without further

modifications.

C.4 Many countries
C.4.1 Extended model

We assume the economy contains an 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 economically and geopolitically passive.

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.

{cithimyo € arg{max Z ui(c)  s.t. Z (pi - — 1) <0

e =y t=1,2

where [;; is income from domestic profits and lump-sum transfers in 7 at £, i.e.,
Lt = pir - (yir — Li=mrtin) + Licu (p)'12) - e

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

Goods producers maximize profits subject to technological feasibility.
{yir, k3, } € arg Max pir Y = Vit - K st Gul(y,kY) <0
Capital producers maximize profits subject to technological feasibility and facing subsidies.
{ki,1n} € arg max (ra(14+Tizgsi) +1i2) -k —pi -1 st Ajg(k,) <0
Goods markets clear globally and capital markets clear within each country.

Cit + Limitn = Yir + Mg, Z mi = 0 and ki =k}

There is financial autarky. In other words, trade is balanced within each period.
Py mi =0
Domestic prices equal world prices augmented by (possibly zero) trade taxes.
Pz =py and  pp = (1 +7)py
Geopolitical equilibrium conditions Foreign’s geopolitical action solves

a € arg Areri{a}g} Up2 (Epg(%(d), {ki}ier )) + zp(a)
Home’s time-2 trade taxes are determined by its trade tax threat and Foreign’s geopolitical
action.

Ty = Ta(a)
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C.4.2 Extended results

As a first step, we seek to define functions that specify the net imports of each country as a
function of Home’s net imports. With two countries, this was unnecessary, as Foreign net
imports were the negative of Home’s by trade balance. To this end, we first assume that
given any capital profile {k;} and time-¢t Home net imports m;;, there exists a unique solution

(up to a price constant) to the following set of reduced-form equilibrium conditions:

pymig _
1Z|-1

mig + Zm“ =0 and, fori# H, p; < Vim(mi k) and p’mg+ 0

i#H
When m;y satisfies Home’s trade balance constraint, these conditions are implied by the
equilibrium conditions; otherwise, they assume Home’s deficit or surplus is financed with a
uniform transfer to each foreign country. We denote by r;(my, {k;}) each country i’s trade
given Home trade and all countries’ capital.

For simplicity, we restrict attention to the limit where the second period is short compared
to the first. We operationalize this assumption by assuming that each country’s capital only
depends on trade in the first period.

Next, we seek to define 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 time-1 Home net imports m g1,
there exists a unique solution (up to a price constant) to the following set of reduced-form

equilibrium conditions:

Ozmm—l—Zmﬂ and, for i # H,

i#H
PYMmu
|Z|-1

Py oVitm(ma, ki), 0= Viix(mir, ki), and pima + =0

When mpy, satisfies Home’s trade balance constraint, these conditions are implied by the
equilibrium conditions; otherwise, they assume Home’s deficit or surplus is financed with a
uniform transfer to each foreign country. We denote by ;1 (mp1) and I%Z(m 1) each country
1’s time-1 trade and capital as a function of Home’s time-1 trade. For time 2, we similarly

assume that, given any time-1 Home net imports m g and capital {k;}, there exists a unique

32With two countries, this was unnecessary, as Foreign net imports were the negative of Home’s by trade
balance.
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solution (up to a price constant) to the following set of reduced-form equilibrium conditions:

OzmHg—ier,-g and, for i # H,
i#£H
Dy ME2

=0
IZ]—

Py Viom(mio, ki), and  pymss +

Taking k; = /%Z-(mm), we may therefore denote all countries’ time-2 trade as a function of
Home’s time-1 and time-2 trade, i.e. m; = Mya(mp1, mpyo).

With these tools in hand, we now revisit the planner’s problem with many countries.
Analogous steps to those in the proof of Lemma 1 imply that the planner’s inner primal

problem can be written as®

oy h2X Virn (mu, ki) + Ve (mpe(a), kg) + zu(a)
S Vit (s (mim) ilman) ) + Via (s (mam, (@), ki(man) ) + z(a)|
i#=H

mr1(mm) - Veim (mm (M), ]%F(mH1>) =0

mpe (M, Mua(Q)) - Viom (mFQ(mHl,mHQ(d))7I%F(mHl)> =0

pe(mm1,mm2(a)) N
m - Vi mm (m, kF(mH1)> ~dm > zp(—a) — zp(a)
mp2(mp1,Mmu2(—a))

VH2,m<mH2(‘>> kH)

VFQ,m <mF2<mH17 mH2(')), ]%F(mHl)>

eT (kH l%p(mHl))

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. For simplicity, we focus on the
case where the planner is indifferent to redistribution. To begin, we must expand our notion
of the planner’s indifference to redistribution across countries. This assumption now has two
parts. First, the planner is indifferent—at any time and under any geopolitical action—to the
marginal transfers of all goods across foreign countries. Second, it is indifferent to marginal
transfers—at any time—between Home and foreign countries of any bundles of goods whose
marginal net imports from Home have no effects on any foreign country’s terms of trade or

capital.>**We assume such bundles exist and have non-zero world prices at each time and

33Note that the construction of 7pi(-) and mpa(-) ensure that the second and third constraints—i.e.
Foreign trade balance—also imply trade balance for all countries.
34More formally, our assumptions are as follows:

i. For all i, j # H, Ajui1,c(ci1) = Ajujie(cji) and Augo e (Cia(T2(a), {kir })) = Ajujoc (Cja(ma(a), {ki})) for
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under each geopolitical action.

The planner’s first-order conditions with respect to mpga(a) and mys(—a) are

0 =Viam(a) + Z AiViam (@) - Mz m (@)
i#H

+ %2(@) [VF27m<a) + mFQ(a> : VFQ,mm<a>] : mFZmHQ (CL)

- RmFQ(CO : VF2,mm<a) : mF2,mH2 (CL)

and

0 =kKa(=a) [Viom(=a) + mpa(=a) - Vo mm(—a)] - Mp2my, (—a)

+ HﬁlFQ(CL) : VFQ,mm(a> . mFZ,mHQ (_|CL)

Above, we have used the fact that there are no capital subsidies in foreign countries. Consid-
ering these first-order conditions in the direction of the neutral bundles m},,(a) and mj;,(—a)
implies Ks(a) = Ko(—a) = 0. Here we have used the assumption that Home is indifferent to

redistribution and the fact that, by construction,
1 + Z miQ’mHQ (a) =0
i#H

The planner’s first-order condition with respect to mygy is, then,

0= Vuim+ Z ANiVitm - Mty +W
itH i

+ 81 [VErm + me1 - VELmm + mp1 - VELmk] - M1 mp,
— K [mFQ(a) : VFQ,mm(a) : mFQ,mHl(a) - TT”LFQ(_'G) : VF27mm(_‘a') 'mFQ,mHl(_‘a)]

mpa(—a)

mpa(a) R
- Fd/ m - VF2,mmk (m, kF) ~dm - kF,mHl

The cancellation above reflects that (a) the first order condition with respect to my; holds

mp2(a) fixed, (b) the construction of 1,2 (myy, Mmyo(a)) requires ﬁlgg(a)—i—Z#H Maa(mpg, mya(a)) =

0, and (c) the planner is indifferent to redistribution among foreign countries. Considering

a = a,a.

ii. If some bundle m¥;, satisfies, for all i # H, m;1(mp1) - Pitm (M (M), ki) - Wit mpy, (M) -miy; =0
and l%i’m(mHl) -miy =0, then gy (cp1) - miyy = Z#H Aithi1,e(Ci1) - Mt mygy (ME1) - M-

iii. If some bundle m};,(a) satisfies, for all ¢ # H, mya - Drom (Miz, kr) - Tig,mup, (M1, Ma2) - Mig(a) =0,
then ums c(cua) - Mipa(a) = 32,1 g Mittiz,e(Ci2) “ MF2,mys (Mu1, Mu2) - Mo (a).
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this first-order condition in the direction of the neutral bundle mj;; implies k1 = 0—where
here we have used the observation that if l%i,mHl(mHl) = 0, then M2, (M1, mp2) = 0 as
well. Using these observations and following steps similar to those in the proof of Theorem 3

implies that, up to Lerner symmetry,

mp2(a) N
Tig = K / m - ﬁF2,mk (m, k’F) -dm - kF,mHl (mHl) (29>

mp2(-a)

+ mFQ(a) 'ﬁFQ,m(CL) 'mF2,mH1(a) - sz(_'a) '5F2,m(_'a) : szmHl(ﬁa)] /plf}g

for some K. Above, mps(a) is shorthand for mpe(72(a), {ki}), Prom(a) is shorthand for
Prom(Mra(@), kr), and 1My my,, (@) is shorthand for Mpg pmy,, (M1, Mra(a)).

Intuitively, the first line of Equation 29 captures the same mechanism as we hav emphasized
in the two-country case. The only distinction is that it accounts for the fact that Home net
imports affect Foreign capital less directly when there are more than two countries. The
second line captures a distinct mechanism not present in the two country case. It says that
Home should promote time-1 trade in goods that—through capital accumulation in all foreign
countries—leads to certain changes in time-2 trade among foreign countries, holding fixed
Home’s time-2 trade. Such changes are, by goods market clearing, impossible with only two
countries. However, this term captures that in the general case, Home (a) promotes time-2
trade under its preferred geopolitical action that improves Foreign’s terms of trade and (b)
promotes time-2 trade under its less preferred geopolitical action that worsens Foreign’s terms
of trade.

Finally, this argument continues to apply in the case of constraints on Home’s time-2 trade
policy that satisfy Assumption 3. This follows from an analogous argument to the proof of

Proposition 1.

D Data Appendix

D.1 Data sources

We now describe the data sources used in our calibration.

World Input Output Database We obtain data on value added and labor compensation
from the Socio Economic Accounts data in the 2016 release of the World Input Output

Database (WIOD). We use only values from the most recent year for which data is available,

2014. This release of WIOD makes data available for a set Zj5 [OP of 43 countries and a set
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N EOP of 56 sectors. For each such country i and sector n, we obtain a measure of value

added VAYTOD and labor payments WV10D.

OECD Inter-Country Input Output tables We obtain data on flows of intermediate
and final goods across countries and sectors from the OECD’S Inter-Country Input Output
tables (ICIO), as cleaned by Adao et al. (2024). We use data from only a single year, 2017. We
choose this year because it is the last year before the imposition of the Trump tariffs and so
arguably provides a more accurate “steady state” representation of the world trading system.
The ICIO makes data available for a set Z/“/9* of 76 countries plus a rest-of-the-world
aggregate and a set N7¢TOF of 45 sectors. Adao et al. (2024) merge Belgium and Luxembourg,
resulting in a set Z7¢79 of 75 countries plus a rest-of-the-world aggregate, and they merge
the pharmaceutical and chemical sectors, resulting in a set N7¢79 of 44 sectors.

IIC’IO

We obtain four variables from the ICIO data. First, for each country ¢ € and sector

ICI0 i
f:’ of gross output revenues. Second, for each pair of

Cw,ICIO

ijn

n € N9 we obtain a measure Y,

countries 7, 7 and sector n, we obtain a measure of final consumption expenditures

by households, governments, and non-profit institutions serving households in ¢ on goods

in sector n originating in j. Third, for each country ¢ and sector n, we obtain a measure
w,ICTO
ijn

changes in inventories and direct purchases abroad. Fourth, for each pair of countries ¢, j and

Inv of investment expenditures in ¢ on goods in sector n originating in j. We ignore

. . . . . ICIO
each pair of sectors n,n’, we obtain a measure of the intermediate expenditures I nt;’;’jn, by
firms in country ¢ and sector n on goods in sector n’ originating in 7. All of these measures

are at world prices (FOB).

Cleaned CEPII BACI trade data We obtain data on bilateral flows of HS6 goods
between countries in 2017 from CEPII’s BACI data set, as cleaned by Adao et al. (2024).
The BACI makes bilateral trade flow data available for a set HBAY! of 5113 HS6 products
between a set of 183 countries. The cleaned data that we borrow from Adao et al. (2024)
aggregates these flows across countries to the level of Z/¢7°. We thereby obtain, for every

T'¢10 and every HS6 product h € H, a measure of bilateral trade

pair of countries i,j €
flows X Z;ZBACI at world prices (FOB). These flows only cover merchandise goods, and they

: : : BACI
omit “domestic trade”, i.e., X =0.

Cleaned WITS tariff data We obtain data on bilateral tariffs in 2017 from the World
Bank’s World Integrated Trade Solution (WITS) , as cleaned by Adao et al. (2024). These
authors follow a cleaning procedure similar to that proposed by Teti (2023) to address
substantial imputation errors in the data provided by the WITS database. They also augment
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this data from USITC and MAcMap with additional information on discriminatory tariffs
applied by a subset of countries. The cleaned data that we borrow from Adao et al. (2024)
provides, for all country pairs 4, j in Z'¢/© and products h in H, a measure TZ.Z,;ABCD of the

bilateral, statutory, ad-valorem-equivalent tariffs that j applies to imports of h from i.

Imputed capital network data We borrow estimates of countries’ cross-sectoral invest-
ment networks from Ding (2021). Ding (2021) draws on a range of data sets to compute
these networks in 1997 for a set ZP"9 of 40 countries plus a rest-of-the-world aggregate and

a set NP9 of 27 sectors. For all countries ¢ in ZP"9 and all sector pairs n,n’ in N'P™9 we

obtain a measure [ nv;“’;’,gmg of the investment expenditures of sector n in country ¢ on goods
produced by sector n’ (from all origins o, in FOB world prices), in 1997.
We also use the rates of sector-specific capital depreciation 629 and the risk-free interest

interest rate (r/-?™9 = 0.03) provided in Ding (2021).

Crosswalks We hand-code several crosswalks from country and sector classifications in the
raw data to their finest common coarsenings. For countries we use a set Z of 39 countries plus
a rest-of-the-world aggregate; this is the same as ZP”"9 except for that it merges Belgium
and Luxembourg. For sectors we use a set A of 26 sectors; this is the same as NP9 except
that it merges textile and leather manufacturing. We let DICIO DWIOD = pPing - pIcio.
and D197 denote the many-to-one crosswalk matrices that encode this coarsening. For
example, [DEC1C],. is an indicator for whether country or country-group i contains country or
country-group j. Additionally, we borrow from Adao et al. (2024) a many-to-one crosswalk
DJI\[C?{O that assigns each HS6 product in H to a unique sector in N9, Concretely, its (n, h)

value is an indicator for whether sector n contains product h.

D.2 Data cleaning

We now describe the cleaning procedure we apply to the raw data described in Appendix D.1
in order to arrive at the statistics we use for calibration. These are measures of sector-level
tariffs Tl%data

each origin-sector, 6

and export subsidies rdata. shares of country-sector trade flows directed toward

9n )
%@,f“; shares of gross output directed towards labor,

and intermediates from each sector,

l,data k,data

, capital, ,

ex,data

in'n

; shares of capital expenditures directed toward
. . . dat :
investment in capital goods from each sector 67"; shares of each country’s consumption
c,data
0

expenditures directed towards goods from each sector, ; and each country’s final

consumption expenditures C@e,
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Sectoral tariff revenues As a preliminary step, we compute the implied bilateral tariff
revenues collected within each ICIO sector, rescaling by the ratio ICIO- to BACI-measured

bilateral sectoral trade. We set

Timp — iyn DICIO m,ABCD X ,BACI
ijn = S [DICIO),, X wBACT E : Jnn T ijh
heH ijh heH
w,ICTIO w,ICTO w,ICIO w,ICTO
where X, =Cyn  +Invg, "7+ E Int;, i

n'eN

We set T;? = 0 for any (4, j,n) with no BACI-reported trade, i.e., where the denominator

ijn

above is zero. This includes all service sectors and all domestic trade (i.e., i = j).

Aggregation We begin by aggregating all of the raw data sets to their finest common

coarsenings, i.e., Z for countries and N for sectors. We denote the aggregated versions of

WIOD wWIOD <w,ICIO ~w,ICIO w,ICIO
W Y Cz]n ] z]n )

the measures described in Appendix D.1 by VA,

w,ICIO  Gw,BACI —m,ABCD w,Ding
In Ny i th s Tiin , and Invmn

As textiles and leather manufacturmg have the same depreciate rate according to 6279, we

mp imp
; we also aggregate ngn to a measure Tm .

construct the |A|-length vector 5779 by simply setting this common rate as the depreciation

rate for their merged sector. We similarly construct a crosswalk from products in H to sectors

in NV, setting Dpgy = DIFTODIGIC.

m,data

Tin  as the ratio of bilateral

Sectoral average trade taxes We set sectoral import tariffs 7

tariff revenues in a sector above to pre-tariff trade flows.

m,data - lmp w,imp

ign z]n /XZJTL

w,imp _ ~w,ICIO wICIO w,ICIO
where X" = C’ijn + Inv + In Nt ins

n'eN

We set TlTndam = 0 for any (4, 7,n) with no ICIO-reported trade, i.e., where the denominator

above is zero.

We assume that export subsidies are zero, i.e.,*

z,data
yn 0

Trade shares We next use the adjusted trade flows computed above to compute trade shares

across products, origin groups, and origins. We begin by computing aggregate tariff-inclusive

350ur approach can be easily extended to accommodate non-zero export subsidies, given data on them.
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flows implied by the BACI data.

szp = (1 + mdata)Xw ,imp

ijn zyn ign

We then compute, for each origin country i, destination country j, and sector n, the share of

J’s expenditures in n that are directed to i, i.e.,

Oin = Xinl /D Xopw
o€T
Tariff-inclusive expenditures We next adjust ICIO consumption, investment, and in-
termediate spending to account for tariffs. Specifically, we assume that any country’s
expenditures on goods from a given sector—whether they are consumption, investment, or
intermediate expenditures—are sourced from origin countries in the same proportions as one
another. Under this assumption, the trade flows computed above indicate how each spending

type must be adjusted to account for tariffs. Concretely, we set

mp
Ozmp ZzEI Xzyn 2 :éw,ICIO
n Z Xw ,4mp ojn
€L

yyn o€l
' szp
imp __ ZEI L€ “hign w, ICIO
Inv;," = S E Inv
€L z]n 0€Z
In tzmp — zeI Un [ tw JICIO
jnn/ — z Xw JAmp z : onjn/
€L “tign o€l

Intermediate and labor shares of gross output We next compute the share of each
country-sector’s revenues (i.e., gross output) it spends on intermediate goods from each sector.

Note that intermediate expenditures include tariff payments, while revenues do not. We set

imp
0:13 Jdata __ Intzn 'n
in'n Z Xw,imp
JEL,heHn “Tijh

9$ Jdata

e across supplying industries n’ at 0.99, rescaling proportionally

We winsorize the sum of
within (4,n) pairs. This winsorization affects 52 of 1040 total country-sector pairs.
We next compute labor shares of gross output in each country and sector. We begin by

computing value added in each country and sector based our aggregated WIOD data.

Lsdata = WWIOD/VAWIOD
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We winsorize labor shares at 0.01 and 0.99; this affects the computed labor shares of 42 out
of 1040 total country-sector pairs. In the one case where V_AZIOD = 0 (WIOD reports value
added of zero in the Mexican real estate sector), we set LS29% equal to the global aggregate

labor share in sector n, i.e.,

ata — T “AWIOD
LSgte =N WP N VAL

jeT jeT

We then compute labor shares of gross output at the country-sector level by combining

intermediate shares of gross output with labor shares of value added.

050" = LS;, (1 - 95’;%3)

n'eN

Level and composition of consumption We compute total final consumption in each

country as the sum of sectoral consumption.

data __ imp
Ciete =% " C
neN

Finally, we compute the share of each sector in each country’s consumption basket.

1mp
Qc,data o O'Ln
n T (data
Ci

Directed capital shares We next adapt the methodology of Ding (2021) to compute the
share of each country-sector pair’s capital expenditures that it directs toward goods from
each sector.

First, for each country 7« € Z and each pair of sectors n,n’ € N, we impute the investment
expenditures—of each sector n in each country i on goods in each sector n’—implied by
country i’s total investment in n’ (as computed above) and sector n’s contribution to country

i’s investment in n’ from Ding (2021). Le.,

];M)Ding
imp _ in'n imp
Inv,,, = T Ding Inv,,
Zne,/\/ N

Second, we compute the profits required to rationalize these investments. We do so using

the risk-free rate, sector-specific depreciation rates, and the assumption the economy is in
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steady state. Concretely, we set

/rf:Dan

Hzmp —

n'n Ding in'n
n/

Third and finally, we compute the share of total payments to capital, at the country-sector

level, directed toward investment in each sector. L.e., we set

imp
eL ,data __ ]nvzn 'n
in'n mp mp
Z n""eN ([nvm 'n + Hzn n)

Because they are based on the assumption the economy is in steady state, the directed
capital spending shares 9;;5’::” need not be consistent with observed sectoral investment
patterns. To assess the extent of this inconsistency we compare each country’s investment
spending in each sector according to (a) the tariff-adjusted ICIO data, Inv.™, and (b)

consumption in all countries and the labor, investment, intermediate, and trade shares

computed above. We define (b) as

Invy," =37 O (1= 03) Vi
n'eN
where Y = (id — M)~'C"™

Xw JAmp
_ “tign v,data ¢ data data data
M = B (it o 5 o) o
ZoeI ojn n"’eN
w,imp
[5Zmp]m = 2 : ijn 90 datacdata

imp ~Jn
jeT EOEZ Xoyn

Note that %ZT’ will be equal to investment in our calibrated model under observed tariffs.

The two measures of country-sector investment are broadly consistent. As a global
IcIo

aggregate, investment according to Inv;® is 102.7% of investment according to Inv;, . The
two measures generate similar patterns of investment across countries and sectors. In logs,
their correlation is 98.4%, and the linear regression of log(Invi¢?) on log(Inv;, er O) and a

constant estimates a slope of 0.975.

E Quantitative appendix

Our focus on the § — 0 limit implies that, given any trade taxes, the equilibrium of our
dynamic quantitative model is be fully characterized by the equilibria of two static models.

In the first model—corresponding to peacetime in the limit of unlikely conflict—capital can
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adjust and so is essentially an intermediate good. In the second model—corresponding to the
conflict period—capital has already been determined and so is a fixed factor.

In both cases, we study a superficially altered version of the quantitative model presented
in Section 4.1. First, we assume that production firms rental capital on competitive markets
rather than owning it themselves. This aligns our quantitative analysis with our general model.
Second,, we assume that it is not relationship capital k;j,, that directly enters the production
function for sectoral composites but rather normalized-relationship capital k;;,/Kj,, where

K, is a homothetic aggregator of {k;;,} As discussed in Footnote 26, this ensures the

€T
problem of sectoral composite producers has a well-defined solution when they rent capital
rather than owning it direction. However, it has no other consequences since our assumption

on the formation of relationship capital ensures K, is always equal to one in equilibrium.

E.1 Static model equilibrium conditions

We now state the equilibrium conditions of the static models that describe the peacetime
and conflict periods in the § — 0 limit.

We let w; denote wages, r;, denote production capital prices, r;j, denote relationship capital
prices, p;j, denote origin-destination-sector variety prices, p;, denote sectoral composite prices,
kin denote production capital, k;;, denote relationship capital, ¢;,,, denote sector-directed
investment used to produce a country-sector’s production capital, 7,7, denote ad-valorem
import tariffs, and 777, denote ad-valorem export subsidies. We assume there are no domestic
taxes, i.e., 7" =718 = 0.

1n 1n

E.1.1 Peacetime equilibrium conditions

In the static model that represents the peacetime period, capital can adjust freely, subject
to the investment technology. We now describe the series of equilibrium conditions that

determine all endogenous variables, including capital, given trade taxes.

Sectoral composite production with endogenous relationship capital As a prelimi-
nary step, we characterize the level of relationship capital that emerges in the equilibrium of
the static model. We substitute this level of capital into the production function for sectoral
composites, arriving at a new production function that already incorporates equilibrium
outcomes in the relationship capital market.

The production function for relationship capital in Section 4.1 implies that for some {x;,},
we have

(901,”)(1—0)/(5—0) (kom)(ff—l)/(ff—ff)

Toin = Rin
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for all (o0,4,n) triplets with 6,;, > 0. Combining this rental rate with production function of

sectoral composites implies that relationship capital demands satisfy, for some {%;,},
koin = "%zn <eoz'n)0/(_7 (xoin)(ﬁia)/&

for all (o,i,n) triplets with 6,;,, > 0, where x,;,, is the quantity of origin-o destination-i
sector-n goods the sector-n composite producer in ¢ uses as an input.

; e (=0)/(5=1)
Letting K, = |:Z (Qoin>(l—a)/(0—a) (kom)(a—l)/(a—a)]

, this implies

0€Z: 04in>0
koin - (eoin)a/6 (g(;oin)(ﬁfa)/a-
Kin 1/5 _ . 1e-0)/(e-1)
[ZO’EI: 050 >0 (Ooin) / (Torin) @ 1)/0]

or all (o0,4,n) triplets with 6,;, > 0. Combining this observation with the capital production

constraint

Z (Qom)(l—v)/(ﬁ—tf) (kom)(ﬁ—l)/(f?—ff) -1

0€ZL: 05in>0
implies K;, = 1, so that
(eoin)a/& (xoin)(6_0)/6

1/ 5_1)/5
Zo’eI: 0, >0 (QO’in) / (xO’in)(U 1/

o'in

koin =

] (6-0)/(6-1)

Finally, we substitute back into the production function for origin-destination-product goods.
This implies the following after-relationship-capital-optimization production function for

sectoral composites

&/(5-1)
Gin = [Z (eoin)l/& (xoin)(a_l)/U] (31)

Goods prices We now characterize the prices of all goods in terms of wages w; and rental
rates r;, of production capital in each country ¢ and sector n. The origin-destination-sector

production function in Section 4.1 and the after-relationship-capital-optimization production
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function for sectoral composites derived above imply

L+77,

_ ¢ k
Pijn = T4 7o (Pign) (i) (rin) e [T () e (32)
Tiin )
n'eN
1/(1-5)
DPin = [Z Hoin (poin)l_U]
o€T

Spending The expenditures of the country-i household on consumption of sectoral com-
posites, C;, is equal to household labor income, plus profits, plus trade tax revenues T; in
i.
= wily + Y O rinkin + T (33)
neN
where 0F = 1 — 3\ 0, The utility function in Section 4.1 implies that household

expenditure in country ¢ on sectoral composite n is given by
Cin = 0;,C; (34)

Note that capital rental expenditures r;,k;, can be represented in terms of the revenues
of country-i firms on sales of product n to country j, Yj;,, due to the structure of origin-

destination-sector good production.

rzn n — ek ZY;jn (35)

JET

We denote aggregate expenditures on country i’s sector-n composite by X;,. These
expenditures include both domestic consumption expenditures and the intermediate input
expenditures of domestic firms—both goods and capital producers. The structure of goods

and capital production implies

Cl?’b + Z Wm’ + efn’eénn Z Y;jn/ (36)

n'eN jET
Note these revenues are equal to expenditures Xj;, on ¢’s exports of n in j, net of trade taxes.

1+Tf§n
C14Tm

ign

Next we observe that the origin-destination-sector expenditures Xj;, can be written in

terms of sectoral composite expenditures, using the structure of after-relationship-capital-
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optimization production function described in Equation 31.

Xijn = gianjn (38>
Oijn (Pijn)' 7

where Cijn = (p )1_5
in

This expression also allow us to express trade taxes in terms of sectoral composite expendi-

tures:

T3S X = Y X (39)

0T neEN oin €T neN ign
T T
_ oin ijn
= E E Wfome - E E 5 GijnXjn
0€Z neN oin GET neN ijn

Combining Equations 33-39 implies a linear system for sectoral composite spending X;,, in

terms of prices and exogenous variables.

X =[d—x]" X, (40)
where [X]»m = Xz
[XO]in = 05, wil;

Tm ’
(X )injn = 05, 1i—; Z ——Coin!

0611+Tg?n/
1+75 T
08 (08 60 07Ok ) — i _ge _Tam ) e g
+ <( nn +( nn + n zn) ln) 1_'_7_’;1”/ lnl—i_TZ;Zn/ C] ( )

Factor markets Finally, we characterize factor demand clearing in terms of aggregate
spending on sectoral composites.
The production function for origin-destination-sector goods, together with equations

Equations 37 and 38, implies aggregate labor spending of

1+ 7%
neN JET wun
Factor market clearing implies
wil; =W, (43)

The same equations imply capital rental spending on the production capital used in each
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sector n and country ¢ equal to

1+7'”L
je Tijn

and the production function for capital implies capital supply that satisfies

1/67,
Rin = Tinkin = Tin <¢zn H (Tzn/pzn ) in ") (45)

n'eN
E.1.2 Conflict equilibrium conditions

In the static model that represents the conflict period, capital is exogenous. We now describe
the series of equilibrium conditions that determine all endogenous variables, given capital

and trade taxes (which are also exogenous).

Goods prices We begin by characterizing the prices of all goods in terms of the factor
prices {w;} and {r;,} and relationship capital {k;;,}. The production functions in Section
4.1 imply that goods prices {p;,} and {p;;»} are determined as the solution to the following

system of equations.

1+Tmn
L+,

2 (i) (wi) " (rin) " T T (i) (46)

n'eN

Pijn =

71/(1—0)
Din = [ Z (koin/Kin>(poin>1ia

0€TL: 05in>0 J

(6-0)/(5-1)

1-0)/(6—0 g—1)/(c—0
where K, = ZOEI: 00in>0 (902n>( M ) (kozn)( 34 )_
Consumer demand We next characterize country-2’s household expenditures on sectoral

composites, Cy, , in terms of prices and the Lagrange multiplier v); on the household budget

constraint. The two-part utility function presented in Section 4.1 implies that the households’
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consumption expenditures satisfy

Cin = 05, Piéi + Z mgw Py Ciny (47)
n GN N

where ¢ = (Y;P;)™"
Ein = (@Zjipin/ﬁin)il/azrn

neN

Pin = H (pm )0:"/"/(1 Oin)
n'eN

Spending We next use the above description of consumer demand to characterize total
expenditures on each sectoral composite good in terms of prices and budget constraint
Lagrange multipliers.

We denote aggregate expenditures on country ¢’s sector-n composite by X;, and we denote
aggregate expenditures on country 4’s product n variety by country j by Xj;,. Sectoral
composite expenditures include both domestic consumption expenditures and the intermediate
input expenditures of domestic firms. Letting Y;;, denote the revenues of country-i firms on

sales in sector n to country 7, the production function in Section 4.1 implies

1n — Czn + Z Z eznn/Y;jn/ (48)

JET n'eN
Note these revenues are equal to expenditures X;;, on i’s exports of n in j, net of trade taxes.

1+ szn

= — = Xijn 49
1 + len J ( )

ign —

Next we observe that the origin-destination-product expenditures X;;, can be written in

terms of expenditures on sectoral composites, using the structure of production described in
Section 4.1.

Xijn = Cianjn (50)
(Kijn/ Kjn)(Dijn) 7
(pjn)t=

where G, =

Combining Equations 48-50 implies a linear system for sectoral composite spending X;,, in
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terms of prices and exogenous variables.

X=[d-x"C (51)
where [X|;, = Xin
. 14+77%,
[X]in,jn emn 1 +r :n Cz]n

Un

Lagrange multipliers on household budget constraints We next show how the
Lagrange multipliers on household budget constraints are determined by consumption,
aggregate spending and factor prices.

Each country ¢ has tax revenues

L= 2 Xom =D f;fm (52)

0€T neN oin JET neN
2 :j : 2 :2 : z]n

- 1+ m Com mn 1477 Cz]n jn
0€T neEN Toin JET neN Tijn

The Lagrange multiplier on each household budget constraint must be such that, given these

revenues, the budget constraint holds:

Cin = wil; + Tinkin +1T; (53)
2. .

neN neN

Factor markets Finally, we characterize factor demand and factor market clearing in
terms of prices and aggregate spending on sectoral composites.
The production function in Section 4.1 and Equations 49 and 50 imply the goods producers

in each country ¢ have aggregate labor and production capital spending

1+ 7%

_ ¢ - ign
Wi = Z einz 14+ 7m o GiinXjn (54)
neN JjET Tijn
1+ 7%
m Z 1 + m C] J
cT n
Factor market clearing implies

89



Any given variety of relationship capital can, in any country, only be allocated to a single
sectoral composite producer. However, it will nonetheless be useful to compute the implicit
rental rate r;;, associated with each such variety £;;,. The production functions for sectoral

composites imply

i = 21 (i Kin) (Pisn) =7 (Bign) 77 (ki) 0N
I ke o — 1" (Pjn)' =7 (K;)eD/e=)

Note this can, in general be negative, as relationship capital with one origin detracts from

relationship capital with another origin.

E.2 Numerical algorithms for equilibrium computation

This section describes the numerical algorithms we use to solve the quantitative model in the
B — 0 limit. In this limit, the model is equivalent to the two static models whose equilibrium
conditions we have described in Appendix E.1. We therefore provide two algorithms, one
for each static model. The first static model takes as inputs all countries’ trade taxes. The
second static model takes as inputs all countries’ trade taxes and also the capital stocks
determined by the first.

We also provide a third algorithm that, for a given country ¢, simulates the conflict period
in country ¢ taking as given i’s imports and export rather than the trade taxes it faces.

In addition to the parameters of the model, these simulations rely on numerical tolerances, a
parameter £ that we use to normalize prices so that nominal world GDP is held constant, and

guesses {U,} of the Lagrange multipliers on households budget constraints during conflict.*®

E.2.1 Numerical algorithm for equilibrium of peacetime static model

We iterate over factor prices and sectoral composite prices in outer and inner loops indexed
by a and b, respectively. We let {w?} and {rf } denote wages and capital rental rates,
respectively, in the a'* outer loop and let {p?ﬁb} denote sectoral composite prices in the a'”

outer loop and b inner loop. We proceed as follows.

i. At a = 1, initialize all w?=' =1 and i~ = 1.

ii. Solve for sectoral composite prices given wages as follows.
a,b=1

(a) At b =1, initialize all p;

m

a,b=1 a—1,bfinal

=lifa=1orp;,, =0, if a > 1.

36See Appendix E.3 for a discussion of how we calibrate &.
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(b) Define pi" using Equation 32, setting

a,b 1+T1]n

_ -1 a Gzln a efn a,b efn’n
pz]n - 1472 (¢1Jn) (wz) (rin> H (pin’>
in n'eN
1/(1-5)
5?77112 = [Z 907«71« pmn ]
o€l

(c) For some numerical parameter toliyner, test whether

a,b
zerln?;é(/\f “Og pzn lOg Pin ’< tOlinner

i. If not, update prices according to

p?nb+1 = €xp 10g p?’r’zb + Stepinner <10g ﬁ?’r,zb - log p(zl;zb>i|

for some numerical parameter step;,,., > 0. Increase b by one and return to step
2.b.

ii. If so, set pf, = pm s Pin = pfjfz, and proceed to step 3.
iii. Compute sectoral composite spending X according to Equations 38 and 40, setting

X = [id— X" X2
where [X?];, = X,

(X0 in = 05,07
T a
(X in e = 105, (Z ﬁ ojn’)
s ojn’
14+ 75 T,

o* , o , 4667 ,)0 _ —QCLQ,

(1nn +(znn+ in 1n)z )1+ ZTnCmn 4 Zgnngmn
= Oijn(Pf5n) 7
ar (P37
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iv. Define w{ and 7, using Equations 42, 43, 44, and 45, setting

DN

z neN JjET

o,
f;ln = (¢in)_1 H (pm in'n ( Z ’L]n)

n'eN jET
1+ 7%
mn
where Y, = ——2(, X5,
1+ T

v. For some numerical parameter tol,yter, test whether

max [logw — log w}| < tolyuter
€L

and 161%12?/\/ [log 7, — logr$,| < tolouter

(a) If not, update wages and capital rental rates according to

a+1 6 Ha

w:- = w:

7 Na sa a 1
ZjeZ wj gj + Zjel,n’EN rjn’kjn’

rq—i—l _ Aa

m a a zn
Z]EZw ﬁ + E]GIn 'eN T]n kjn

~Q

where W] = exp [logw] + step, e (log Wy — logw})]

~a

75, = exp [log rii, + step, e, (log 7y, — logrf,)]

k;‘ ( Z zgn) /Tzqn

JEL

for some numerical parameter step,,.., > 0. Increase a by one and return to step 2.

(b) If so, stop and set w; = wf, 7o = 8,, Pin = Pl Pijn = Pijns Xin = X§

iny Xign =
finXin, kin = kf,, and—using Equations 30, 36, 37, and the production function

for production capital in Section 4.1— set

(05jn)” % (Xijn/pijn) = )/7

> - 1(G-0)/(G-1) if Qijn >0
Kijn = 4 [S0ez: 05550(00im)!"® (Xogn /Pagn) =117 ]
k
Ci=> Xin— Y (00, +0500,)> Y,
neN n,n'eN jET

L
lin'n = ein/nrinkin/pin’
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Note that setting k;j, = 0 when 0,;, = 0 is without loss of generality as k;;, never

affects production in such cases.

E.2.2 Numerical algorithm for equilibrium of conflict static model

We iterate over wages, production capital rental rates, sectoral composite prices, and Lagrange
multipliers on household budget constraints in one outer and two successive inner loops
indexed by a, b, and V', respectively. We let {w¢} and {r¢,} denote wages and production
capital rental rates, respectively, in the a'" iteration of the outer loop. We let {pgf} denote

b iteration of the first

sectoral composite prices in the a*? iteration of the outer loop and
inner loop. We let {wf ’bl} denote budget constraint Lagrange multipliers in the a'* iteration

of the outer loop and ()" iteration of the second inner loop. We proceed as follows.

=l =1,

n

i. At a = 1, initialize all w=! =r
ii. Solve for sectoral composite prices given factor prices as follows.
IR IRE a,b=1 . a,b=1 a—1,banal :
(a) At b =1, initialize all p;)~ =1ifa=1or p;)~ =p;, if a > 1.

(b) Define p%:” using Equation 46, setting

L+ 775 Vi k cc
7b - ; A 7b ~
Pijn = U2 (i)~ (wi) i (rg) o T T (P Pinee
1+ Tjin TN

1/(1-0o)
=1 > (kow/ Km)(pZ;-Z)l“’]
Lo€Z: 00in>0

[ (G-0)/(5-1)
where K, = Z (Bpi) 1~/ () (kgin)(al)/(aa)]

Lo€Z: 00in>0

(c) For some numerical parameter toliper 1, test whether

~a,b a,b
DX llog ;" — log p,) | < tolinner,1

i. If not, update prices according to

b1 ,b ,b b
p;'ln " = €Xp logp;ln + Stepinner,l <logi){zln - logpfn )]

for some numerical parameter step;,,.,; > 0. Increase b by one and return to
step 2.b.

ii. If so, set p& = pi?, Pl = p?jfw and proceed to step 3.
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iii. Compute true-consumption and investment-as-consumption price indices P* and P,

according to Equation 47, setting

pr= 1] k)%

neN

P = T (g,) /G5

n'eN

Compute the map between consumption and aggregate expenditures on sectoral com-

posites following Equation 51, setting

1+ 75

X in,jn’ — = 0; —un
[ ] )] inn/ 1 +T ernn C’LJTL
where ijn:( i/ i )1({)] )"
(p]n> 7

iv. Solve for spending on sectoral composites given prices as follows.

(a) At ¥/ = 1, initialize all 9™ = W, if a = 1 or ¢** = """ if g > 1.

(b) Compute consumption expenditure according to Equation 47, setting

b ~a,b’ 2 : ~a,b’
O’LG;L — ezgnpiac? + mn Pa a,

_ 97r in’ Cin!

nEN
~a,b’ b _
where &7 = (¢ P*)™°
—1/67
~a,b’ ab in
Cin _< Pzn/ zn)

T

(c) Compute sectoral composite spending Xg;bl according to Equation 50, setting

XV = [id - x]tc?
where [X*¥];,, = X"
[C*lin = 1

(d) Compute trade tax revenues E“’b/ according to Equation 50 and 52, setting

ab a Un a ab
1+ m om m Fm z]n gn

0€Z neN Toin JET nEN Tijn
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(e) Compute households’ trade-tax inclusive incomes

v v
Y =i+ Y ki + T}
neN

(f) For some numerical parameter toliyner 2, test whether

a’b/ a,b’
max llog I;"” — log ZN C” |< tolinner 2
ne

i. If not, update households’ Lagrange multipliers according to

PP = exp llog PP 4 SteDiumer s (log > cnt —logI} b)]

neN

for some numerical parameter step;,,., o > 0. Increase b’ by one and return to
step 4.b.

ii. If so, set X} = an’b/ and proceed to step 5.

v. Define w{ and 7, using Equations 54, and 55, setting

i EZQZU"

neN JET

= _ek Z ijn

JET

1475

a __ n ~a a

where Y72, = T3 X
zyn

vi. For some numerical parameter tol,yter, test whether
max llog w — log w}| < tolouter
1€

and max _|logrs, —logrs | < tol
zEInGN‘ & & ‘ outer
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(a) If not, update factor prices according to

a+1 6 ~a

w:- = w -

K3 ~Naf) . ~a . K3
ZjeI Wil + Zjez,n'e/\/ rjn’kjn’

Ta—l—l _ 6 ~a

o+l _ _ Py
in ZjeI w;.lfj + ZjeLn’E/\/ T‘;-ln, K ™
where w§ = exp [logw] + step, o (log W — logwf)]

TA?TL = eXp [log T;’In + Stepouter (lOg ?;'ln - log T;‘ln)]

for some numerical parameter step,,.., > 0. Increase a by one and return to step 2.

(b) If so, stop and set w; = wf, T = 8,, Pin = Pl Pijn = Py Xin = X5,y Xign =
iinXin, and—using Equations 47, 49, and 56—
Cin = Dinlin + 05, (wiéi + Z Tinkin + T; — Z pinzm>
neN neN
Ci=) Cun
neN
T Tz
E - Z omm Xoin - Z anden
0€T,neN 1+ 750 deZ,neN L+ 7idn
—c l1—0)/(6—0 c—1)/(c—0c
b X 1 Lo -0 (Kign/ Kjn) (0ijn) =7 B3gn) =777 (ki) @V
" kipo =1 (pjn)t= (K ) -1/ (@=0)

E.2.3 Numerical algorithm for equilibrium of conflict period given trade quanti-

ties

We now fix a country ¢ with import quantities {m,z;;n,}, export quantities {m;azin},
production capital {k;,}, and relationship capital {k;;,}. We assume these imports and
exports are simply an endowment of the representative consumer (a negative endowment in
the case of exports) and solve for the equilibrium in the conflict period taking them as given.

Our algorithm iterates over wages, production capital rental rates, imported good prices,
sectoral composite prices, and Lagrange multipliers on the household budget constraint in
one outer and two successive inner loops indexed by a, b, and V', respectively. We let w,
{re }, and { pg¢i7i7n} denote wages, production capital rental rates, and imported good prices,
respectively, in the a'® iteration of the outer loop. We let {pg’f} denote sectoral composite

prices in the a'? iteration of the outer loop and b

iteration of the first inner loop. We
let ¥ denote the budget constraint Lagrange multiplier in the a'* iteration of the outer

loop and (b)) iteration of the second inner loop. Although variables are indexed by “i”, we
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compute them only for the fixed country i of interest.
i. At a = 1, initialize all w§=' = ri=t = piz), = 1.
ii. Solve for sectoral composite prices given factor and import prices as follows.

(a) At b= 1, initialize all p»*=" = 1if a = 1 or p@"=" = p& "Pinal jf ¢ > 1.

m

(b) Define ]3?7; using Equation 46, setting

a,b [/ k ab )

piin = (¢zm) ( z )9 ( Z )67’8 H (pzn )ezn n
n'eN
[ 1/(1-0)
i)?;lb = ]leim>0(kim/Kin>(p?i7n>1 7+ Z om/Km (pom) J]
B 0#i: 05in>0
[ (6—0)/(5—1)

where K, = Z (Qom)(l—ff)/(o—a) (kom)(a—l)/(a—g)]

L 0€Z: 05in>0

(c) For some numerical parameter toliyer 1, test whether
b b
max Hog }sflln - lng?n ’< tOlinner,l
neN

i. If not, update prices according to

Pl = exp [log pi + StePimert <log Pl —log p?;f’)]

for some numerical parameter step;,,.,; > 0. Increase b by one and return to
step 2.b.

ii. If so, set pf, = p?ﬁb, pe = p?i’z, and proceed to step 3.

iii. Compute true-consumption and investment-as-consumption price indices P and P},

according to Equation 47, setting

pr= 1] s)"

neN
B = TT () 0705

n'eN

iv. Solve for spending on sectoral composites given prices as follows.

(a) At & = 1, initialize all 9™ = U; if a = 1 or ¢** = ¢ "™ if ¢ > 1.
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(b) Compute consumption expenditure according to Equation 47, setting

’b/ - 7b 4 ~a,b’
oot =g Pt + 30 i pr

_ 971- in’ Cin/

n EN
where E;”b/ — (qp;”b/Pi“)—P
—1/0T
-~ ’b/ 7b/ ~ in
C?n = (1/}3 Pz?@/”@ﬂ)

K

ﬁin = Vin¢in(1 - gzrn)em

(c) Compute the representative household’s income inclusive of the value of its endow-
ment of imports less the cost—implied by Equation 46—of producing its negative

endowment of exports

’b/ ¢
I: = wf& + g T? in § : E : |:p]mm]m p“” gbzm
ijn

neN j#i neN

(d) For some numerical parameter toliyner 2, test whether

llog ]ia’bl — log Z C’;;b/|< tOLlinner 2
neN

i. If not, update the household’s Lagrange multiplier according to
PP = exp llog Ui + SteDiner.s (log > o cw —logIf b)]
neN

for some numerical parameter step;,,.,» > 0. Increase b by one and return to
step 4.b.

ii. If so, set Cf, = C’;;b, and proceed to step 5.

v. Compute sectoral composite spending X¢, according to Equations 48-50 and the obser-

vation that producing an export m; j;, requires production costs of @;inpiin™ijn/Pijn
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in sector n and country i. Namely, set

vi. Define w,

X = [id — 2 XY
where [X*"];, = X%

m

[Xa b = Ca Y + Z Z emn z:;: Piin/ Myjjn/

Jj#i n'eN
[Xa] n’ = ezxnn fin’
oin Kzn a \l-o
where (5. :( / : )1(pom)
(pzn> 7

Tin, and po_, ; using Equations 54, 55, and 50, setting

i 62921]71

v neN JET

~a k ya
re = —6 E
in ijn
km

JEL

~q a a
Poin = CoinX
Moin

a Xa if § = j

“n wm
where Y}, = N o
quszmm’ljn lf ? 7& .7

vii. For some numerical parameter tolyyer, test whether

|10g {Eg - log w;l| < tOlouter

and max llog 75, — log rf | < tolouter

and ] 212;{/\[ llog pe.., — log po. | < tolouter
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(a) If not, update factor and import prices according to

a+l __ Ez + ZR’GN ki”,
ey o Wi
Wit + Zn’E/\/ Vi Rin/
rotl — li + Zn’e/\f Kins 7o
in ’LZ)?& + Zn’e/\f f'gnlkin’ in
a+1 o gl + Zn’EN km/

po B,0,m A ~
Fob wggi +Zn’€j\f T?n,/{:m/

where W] = exp [logw] + step, e (log wi — log wy)]

~a

ﬁgin = exp [lOg pg’in + Stepouter (10g ﬁcolin - IOg pg@n)]

for some numerical parameter step, .., > 0. Increase a by one and return to step 2.

_ .a _ ..a — ,a w — a w — Qiin pa
(b) If so, stop and set w; = W{, Tin = 15,, Din = iy Pigiin = Poins Dijtin = S,

X = X2 Cyp=C8

m? mr

and—using Equation 56—

Toin = 77—+ -
koin o—1

- Xz 1 (koin/Kin)(poin)lig (901'”)(170')/(5'*0) (koin)(ﬁil)/(aig)
00in>0 (pin)l_o_ <Kin)(6__1)/(a__o_)

Note that the world prices implicitly assume country ¢ sets its trade taxes to zero.

E.3 Model calibration

This appendix details the model calibration procedure outlined in Section E.3. The calibration

m,data

takes as inputs cleaned 2017 data on and imputations of tariffs 7;

in and export subsidies

l,data
n ’

dat . . .
i ; trade shares «95’%“; labor, capital, and intermediate shares of gross output, 6
t,data

in'n

; and final consumption expenditures C44%. See Sections D.1 and D.2 for a description

k,dat data. 7 : - .
0. and 0;77""; directed investment shares of capital income, 6 consumption shares

in'n

c,data
ein

of how we construct these variables.

We calibrate the elasticities {0, 7, p}, preference and production shifters {6¢, , v;,, 05 , 0%

in’ ins Yino
e L
67Ln’n’ 9in’n’

Oijn, Gijn, Pin }, and labor endowments {/;} under two assumptions. First, the data
we observe corresponds to the peacetime period in the  — 0 limit. This implies that the
static equilibrium conditions described in Appendix E.1.1 apply. Second, under free trade,
the economy is stationary in the sense that sectoral composite prices are the same in both
periods, up to a constant, and first-period consumption and investment spending coincide
with second-period consumption-as-consumption and consumption-as-investment spending,

up to the same constant.
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Our calibration normalizes the units of account of origin-destination-sector goods, labor,
and production capital in each country so that p;;, = w; = 73, = 1 in the observed peacetime
equilibrium for all 7,5 € Z and n € N. It then follows from Equation 32 that the prices of
sectoral composites are also equal to one. We then calibrate parameters as follows.

Finally, our calibration saves the data-implied level of nominal world GDP, &, and Lagrange
multipliers on household budget constraints ¥;. Our simulations use £ to normalize prices
so that nominal world GDP is held constant. They use ¥; to form a starting guess for the

Lagrange multiplier on households’ budget constraint in the conflict period.

Elasticities We set o and ¢ to match the evidence on short- and long-run trade elasticities
from Boehm et al. (2020). Following Boehm et al. (2024), we set the short-run elasticity
to 0 = 1.25 and the long-run elasticity to ¢ = 2. We set p = 0.53, the mean estimate for
China’s elasticity of inter-temporal substitution reported in the meta-analysis of Havranek et
al. (2015).

Preference and production shares Since all prices are equal to one, we simply set all
production and preference share parameters to their empirical analogs in the 2017 data.

Concretely, we set

dat ¢, dat k,dat
05, = 050, 9t = 0,0 ok = g0

dat dat dat

efn n ezxn s a’ ‘9571 'n Qin C;L a’ Hz‘jn = ez;lna
Labor endowments We set countries’ labor endowments to the levels required to produce
the final consumption vector we observe in the data. To this end, we first compute the
vector of country-sector gross outputs using following expression for revenues in terms of
consumption, based Equation 37, the price normalization, Equation 38, Equation 36, and

Equation 34.

14715, . .
Y;n = Z 1+ 7 Tjn ezyn (‘9]710 + Z ej’nn/ + efn’ejnn) )

Tijn n'eN
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Inverting this expression implies a matrix expression for Yj,.

Y = (id— M)"'C

1+77
wnere [ ] j 1+lenn J (]nn"']n ]nn)
Clin=_ T m 7.7er 0ijn05,C;j
jeT ijn

We define Y% by
Ydata = (ld o M)—lé

m,data
=T,

_ _z,data m
=T and 7 i

when M is computed using 7;° iin in , and when C' is computed at

Jn
C; = deata. Finally, we set labor endowments to meet the labor demand implied by this level

of gross output.

o 4 data
nenN

Nominal world GDP We compute nominal world GDP as

E= ) (6, +05)Y

i€ELNEN

Production shifters We set the production shifters ¢;;, and ¢;, to be consistent with our
price normalization.

Since all prices are one, Equation 32 implies
m,data z,data
Gijn = (1+ Tiin )/ (1 + Tijn )

foralli,j € Z andn e N.
To calibrate ¢;, we first compute the level of capital bills R% implied by the revenues

Ydata consistent with the rest of our calibration, namely

1 + Tar,data

data — pk ign data T k L data

Ry =05, [ et iz O | 0G4 (s + 05 r) Vi
jez +7; n'eN

9n

The price normalization and Equation 45 together imply that

Din = (Rgsta)e?"
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Investment-as-consumption preferences Recall we assume that, under free trade,
sectoral composite prices are the same in both periods, up to a constant, and first-period con-
sumption and investment spending coincide with second-period consumption-as-consumption
and consumption-as-investment spending, up to the same constant.

We therefore simulate the peacetime economy under free trade using the values of all pa-
rameters calibrated above. This implies values for sectoral composite prices p5 7, consumption
spending CF'7" and investment spending K" by the producers of production capital for each

sector. Under our time-invariance assumption, Equation 47 implies

(P")' 0 (KL)%
Vi = (PFTY(e=D/p (CFT)1/e
where P = H(pgf)eicn
neN
PET = T ()05
n'eN

for s = Vin@in(1 — 07)%. We accordingly set

Vin

Vin

Lagrange multipliers on household budget constraints Using Equation 47, we set ¥,

to the implied Lagrange multiplier on the household budget constraint in the simulation of

CFT —1/p
(=)

peacetime under free trade, i.e.,

v;
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