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Motivation

® Changes in the relative economic size of countries are often
accompanied by shifts in the balance of political power
- “Throughout history, anxiety about decline and shifting balances of

power has been accompanied by tension and miscalculation ...
Traditionally the test of a great power was its strength in war. Today,
however, the definition of power is losing its emphasis on military force
... The factors of technology ... and economic growth are becoming more
significant in international power” (Nye 1990, pp. 153-4)
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Motivation

Changes in the relative economic size of countries are often
accompanied by shifts in the balance of political power
- “Throughout history, anxiety about decline and shifting balances of
power has been accompanied by tension and miscalculation ...
Traditionally the test of a great power was its strength in war. Today,
however, the definition of power is losing its emphasis on military force
... The factors of technology ... and economic growth are becoming more
significant in international power” (Nye 1990, pp. 153-4)

As countries becomes more more economically dependent on a trade
partner, do they realign politically towards that trade partner?

We use network measures of economic exposure to foreign
productivity growth from constant elasticity trade models

- A country is an economic friend (enemy) of a trade partner if its
productivity growth raises (reduces) the partner’s real income

Combine with a variety of measures of political alignment

- United Nations voting, strategic rivalries, formal alliances
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This Paper

Countries can undertake political actions that raises the productivity
of their trade partners but incur utility costs
— More sensitive a country’s real income to a partner’s productivity,
greater incentive to undertake these political actions

Key empirical challenge is that economic exposure depends on trade
flows which could be endogenous to political alignment

Address this empirical challenge using two sources of
quasi-experimental variation
— China’s emergence into the global economy following its domestic
supply-side reforms in 1978 (Autor et al. 2013)
— Reduction in cost of air travel, which affects trade partners with different
air distances relative to sea distances unevenly (Feyrer 2019)

Increases in economic dependence on a trade partner predicted by our
instruments lead to political realignment towards that partner

Our theory-based economic exposure measure dominates simpler
measures of trading relationships between countries
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Economic Friends and Enemies

Consider a world of a set of countries indexed by n, i € {1, - ,N}

Indirect utility of the representative agent in each country n

un:un_vn(gn)v gn:(gnlv-'-vgnN)

Productivity of each trade partner i (z;) depends on fundamentals (z;)
and political actions (¢ ;)

zi = Zifi (C1iv - - - CNi)
Reaction function in Nash non-cooperative equilibrium
dlnu, dinz; \ u, dlnv, “o
dln Zj alnffni Vn E)In{;’ni o
N—
Uni

All else equal, the greater real income exposure (the larger Uy;), the
greater the incentive to undertake political actions (the larger ¢ ;)
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Real Income Exposure

Consider single-sector constant elasticity Armington model
Each country has an endowment of labor (¢,,)

Goods produced using labor with productivity (z;)

Goods traded subject to iceberg trade costs (Tp;)

Real income exposure is the matrix (U) in this vector equation
dinu=UdlInz,

dIn zis the N X 1 vector of log changes in productivity

dIn uis the N X 1 vector of log changes in real income per capita
(dIn up) induced by these log changes in productivity (d In z;,)

U is a N X N matrix, where element U,; captures the elasticity of real
income in country n with respect to productivity growth in country i

Positive elements friends, negative elements enemies
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Hub and Authority Scores

Generalizations of centrality measures for symmetric networks

Authority score: captures the importance of a country as a source of
real income shocks for other countries

Hub score: summarizes the sensitivity of a country’s real income to
shocks in other countries

N N
a=A Z Unpihy, hy = 12 Z Uyiai
i=1

n=1
where A and p are scaling constants equal to inverse norms of vectors
a = [a;] and h = [hy]
Substituting the definition of h into the definition of a, these hub and

authority scores are the dominant eigenvector of UU’ and U’ U,
respectively, such that a « U'Ua and h « UU'h

A country is an authority if it has a strong connection with hubs, and
it is a hub if it has a strong connection with authorities
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Exact-hat Algebra

® Real income exposure can be measured using exact-hat algebra

® Start at the observed equilibrium in the data and undertake a
counterfactual for a productivity shock in one country

R 0
In; = <9+1) Inz; + Z tmz—eg

1 SnmWm' 2
In%d; = Inw; + [E SinWy, ]

® s,; : share of expenditure of importer n on exporter i

tin = sniwnly/ wil; : share of income of exporter i from importer n

Repeat for a productivity shock in each country and populate matrix
Ui = In4;/ InZ, where Inx; ~ dIn x; for small x;

Corresponds to an arc elasticity for a given assumed magnitude of the
productivity shock (zZx)
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Linearization
Real income exposure also can be measured with a linearization
N N
o ' Spn [dInwy, — din 2]
dinw; = n;tm (dlnwn-i—G <hzl " dinwi— din )]
N
dinu, = dlnw, — Zsm- [dInw; — dInz]
i=1

Stacking these comparative statics for each exposed country i (rows)
and each shocked country k (columns)

dinw=Tdinw+6-Mx (dinw— diInz)
dinu= dinw—S8(dlnw— dlnz)

Taking matrix inverse in wage equation and plugging into utility

6 -1
- (I-8)(I- M
U= -V M+s, 14

T+ 0TS

U
0+1

Corresponds to a point elasticity, where we used Y~ ; ¢;dInw; = 0

-0
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Economic Interpretation

® Real income exposure has a direct economic interpretation

dinw = Tdinw +60Mx (dinw— dInz)
N’

income effect market-size effect cross-substitution effect

dinu = dinw —S(dinw—dlnz)
—— ~——
welfare effect income effect price index effect
N
_ Sniwnen
Tin=tn=——, M;, = [TS_ I]in = Z tinShn — In=i, Sni = Sni
wili h=1

® Cross-substitution (M;,) away from an exposed country i in response
to a productivity shock in country n
- Expenditure share of each market h on the shocked country n (sp,)
- Income share of exposed country i from each market h ()
- Sum across all markets h
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Analysis holds in class of trade models with a constant trade elasticity

Extensions

Armington model (Armington 1969)

Ricardian model (Eaton and Kortum 2002)

Love of variety model (Krugman 1980)

Heterogeneous firm model with Pareto distribution (Melitz 2003)

Trade imbalance

Productivity and trade cost shocks

Departures from constant trade elasticity

Multi-sector versions of constant elasticity trade models

— Cross-substitution occurs within each market-sector combination

Costinot, Donaldson and Komunjer (2012)

Multi-sector models with input-output linkages

— Cross-substitution occurs within each market-sector combination

Caliendo and Parro (2015)

Gross trade includes indirect value added from previous stages
Impact of a productivity shock depends on whether it reduces
intermediate input or final goods prices at each stage
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Economic Data

International trade data

— United Nations COMTRADE data
— NBER World Trade Database 1970-2012

Income, population and distance data
- CEPII Gravity Database 1970-2012

Preferential Trade Agreements (PTAs)
- World Bank’s Content of Deep Agreements database 1958-2012

Input-output matrix
- Caliendo and Parro (2015)

Robustness test using EORA database
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Political Alignment Data

® Voting in the United Nations General Assembly (UNGA)

- S-score : sum of squared deviations between countries’ votes

— 7r-score : adjusts for empirical frequency with which each pair of
countries votes yes, no and abstain

- K-score : adjusts for empirical frequency with which each country votes
yes, no and abstain

- Ideal distance : use observed votes to estimate each country’s
time-varying political preferences vis-a-vis US-led liberal order

® Strategic rivalries
— Risk of conflict with a country of significant relative size and military
strength, based on perceptions by political decision makers
- Includes positional, spatial and ideological strategic rivalries

® Formal Alliances

- Includes mutual defense pacts, neutrality pacts, non-aggression treaties,
and ententes
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Global Welfare Exposure
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® Growing mean and dispersion of welfare exposure, consistent with
increasing globalization over our sample period
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Hub and Authority Scores

Countries with the highest authority scores

Countries with the highest hub scores

1980 2010 1980 2010
1. Japan 1. China 1. Vietnam 1. Syria
2. United States 2. United States 2. Cambodia 2. Singapore
3. France 3. France 3. Singapore 3. Djibouti
4. Saudi Arabia 4. Germany 4. Belize 4. Vietnam
5. Singapore 5. Japan 5. Lebanon 5. Malaysia
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Welfare Authority and GDP

Authority score relative to the U.S. (5-year moving average) GDP relative to the U.S.
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Validation Check

® Use event-study specification to check that our real income exposure
measure successfully detects increases in economic interdependence
following the formation of Preferential Trade Agreements (PTAs)

U9 = Y B(IEA X I) + Eui + dot + hir,
SE{Sf,SJF}

® Demonstrate robustness to alternative event-study estimators
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® Point Estimate  +————— 95% CI
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Empirical Strategy

® Key empirical challenge: bilateral real income exposure depends on
bilateral trade, which is endogenous to bilateral political alignment

— Could be reverse causality from political alignment to real income
exposure or omitted third variables could affect both
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Empirical Strategy

Key empirical challenge: bilateral real income exposure depends on
bilateral trade, which is endogenous to bilateral political alignment
— Could be reverse causality from political alignment to real income

exposure or omitted third variables could affect both

Address this empirical challenge using two sources of
quasi-experimental variation

China shock (Autor et al. 2013)

- A large empirical literature argues that China’s rapid growth driven by
its domestic supply-side reforms in 1978
- Exogenous shock to other countries real income exposure

Secular reduction in the cost of air travel (Feyrer 2019)

- From 1955-2004, cost of moving goods by air fell by a factor of 10

- Position of land messes generates large differences in bilateral distances
by sea versus great circle distances by air

- Countries with large sea distances relative to air distances benefit more
from reduction in cost of air travel
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China Shock

Top panel: welfare exposure to China’s productivity growth by country, 1980 and 2010

Bottom panel: voting similarity (<) to China in the United Nation’s General Assembly, 1980 and 2010
1980 210
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Long Differences

Long differences: 30-year change in political alignment to China
(AApe) on 30-year change in welfare exposure to China (AUY,)

AApet = ,BA Uﬂ% + Enet,

Control for log changes in bilateral trade (A In X;,;)

Although most of China’s growth plausibly driven by its domestic
fundamentals (z;), our political economy model suggests a feedback
from political alignment to productivity (through fi(+) )

zi = Zifi (Griv -+ -, CNi)

Model-based instrument: Starting at the initial equilibrium in 1980 in
the data undertake an exact-hat algebra counterfactual for an increase
in China’s domestic fundamentals (z;)

Instrument log changes in bilateral trade (A In Xj,.;) with initial level
of bilateral trade (shift-share type instrument)
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OLS Regressions

1) 2 3) (4) ) (6)
AAth AASct AAth AAcht A“4Sct A“4771;@&
AU 44.13"** 22,69  47.26™* 51.74"*  26.08"**  58.38"**
(15.10)  (6.665)  (15.65)  (16.12)  (7.172) (17.05)
Aln X, -0.0263* -0.0117* -0.0385***
(0.0139)  (0.00597)  (0.0139)
Estimation OLS OLS OLS OLS OLS OLS
Observations 119 119 119 119 119 119
R-squared 0.0484 0.0491 0.0447 0.0776 0.0713 0.0950

o AS
nct
® AT (7t-score) : adjusts for empirical frequency with which each pair

of countries votes yes, no and abstain

(S-score) : sum of squared deviations between countries’ votes

e AX . (x-score) : adjusts for empirical frequency with which each
country votes yes, no and abstain
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IV Regressions

(1) () ®) 4 ®) (6)

AAcht AAgct AAgct AAth AASct AAth
AU9 101.3°% 2942 1055 8121 2592  66.93"
(27.66)  (11.24)  (30.08)  (22.67)  (11.70)  (24.88)
Aln X, -0.0173  -0.00302 -0.0333*
(0.0157)  (0.00859)  (0.0171)
Estimation 1A% v v v v v
Observations 119 119 119 119 119 119

First-stage F-statistics ~ 21.83 21.83 21.83 10.65 10.65 10.65

o AS

>t (S-score) : sum of squared deviations between countries’ votes

® AT (7t-score) : adjusts for empirical frequency with which each pair
of countries votes yes, no and abstain

e AX . (x-score) : adjusts for empirical frequency with which each
country votes yes, no and abstain
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Air and Sea Distance

® Quasi-experimental variation from reductions in the cost of air travel
across bilateral country pairs
- Countries with large sea distances relative to air distances benefit more
from reduction in cost of air travel
Further evidence using a quite different source of variation
Control for exporter-year and importer-year fixed effects
- Wider range of measures of political alignment

® Regress bilateral political alignment (A,;;) on bilateral real income
exposure (U9) for importer n and exporter i at time #:

Ar7IO A A A A
Apit = :B Unit + l9ni + Mt + Hit + €nit

® Instrument actual real income exposure (U0, with predicted value
(U9%) based on time-varying coefficients on air and sea distance

vl

nit —

U r71IO U U U U
5 Uni?< + l9ni + Mt + Hit + €nit
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Model-based Instrument

® Real income exposure instrument

- Step 1: Sectoral gravity with time-varying air/sea distance coefficients
T K .
In smt Z Z ’)’tk ln alrdIStnl) + r)/tk In (SeadlStm)) + l9m + 77nt + ]/llt + enzt
=1k=1

— Step 2: Predict sectoral expenditure shares (smz
- Step 3: Compute expenditure share ($7°%), income share (T7°*) and
cross-substitution matrices (M%) in input-output model
- Step 4: Compute predicted welfare exposure (U{l?l*) using linearization
) exposure

~ Step 5: Instrument actual (UX) with predicted (U0F

nit nit

® Bilateral trade instrument

- Step 1: Aggregate gravity with time-varying air/sea distance coefficients

T
In X, = Z I, (7% In (airdisty;) + 95 In (seadisty;)) + 0% + 175 + u& +€X,
=1

— Step 2: Instrument actual (In X,;;) with predicted (In X7;,) bilateral trade

® General equilibrium effects and industry heterogeneity
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OLS Regressions

1) ) ®3) (4) &) (6)
U9 2420 12,01 2577 2410 11.85"*  25.54**
(3.824)  (2.099)  (4.085)  (3.836) (2.101) (4.092)
In X i 0.000119  0.000185  0.000280
(0.000238)  (0.000131)  (0.000275)
Estimation OLS OLS OLS OLS OLS OLS
Observations 653,214 653,214 653,214 653,214 653,214 653,214
R-squared 0.646  0.872  0.709 0.646 0.872 0.709

o AS

nct

® AT, (7t-score) : adjusts for empirical frequency with which each pair
of countries votes yes, no and abstain

® AX . (x-score) : adjusts for empirical frequency with which each

country votes yes, no and abstain

(S-score) : sum of squared deviations between countries’ votes



IV Regressions

(1) @) 3) 4) ®) (6)
Ay AL, AL Anit Al ALt
Ul 60.76* 22,85 59.15"%  77.24"* 3590  77.70"**
(1551)  (7.124)  (15.69)  (18.19)  (9.224)  (18.59)
In X it 0.0255*  0.0202"**  0.0287***
(0.00299)  (0.00170)  (0.00326)
Estimation v v v v v v
Observations 480,452 480,452 480,452 480,452 480,452 480,452
First-stage F-statistics ~ 33.62 33.62 33.62 271.9 271.9 271.9

® A>. (S-score) : sum of squared deviations between countries’ votes

® AT (7t-score) : adjusts for empirical frequency with which each pair
of countries votes yes, no and abstain

e AX . (x-score) : adjusts for empirical frequency with which each
country votes yes, no and abstain
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Robustness

® Strategic rivalries

- Risk of conflict with a country of significant relative size and military
strength, based on perceptions by political decision makers

® Formal alliances

- Includes mutual defense pacts, neutrality pacts, non-aggression treaties,
and ententes

® FExact-hat algebra versus linearization

— Emergence of China in the global economy
- Point versus arc elasticities
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Conclusions

As countries become more economically dependent on a trade partner,
do they realign politically towards that trade partner?

We use network measures of the elasticity of real income with respect
to productivity growth in each trade partner

We define a country as a friend (enemy) of a trade partner if this
elasticity is positive (negative)

Provide evidence using two sources of quasi-experimental variation

— China’s emergence into the global economy
- Reduction in the cost of air travel over time

Find 1" economic friendship causes 1 political friendship
Theory-based exposure measure dominates simpler measures

Major changes in the relative economic size of countries (e.g. China)
lead to large-scale changes in the balance of political power
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Thank You
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