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Motivation
• Closed-economy neoclassical growth model remains a key benchmark

for thinking about cross-country income dynamics
• In the closed-economy, each country converges to its own

steady-state level of income per capita (conditional convergence)
• Open economy versions of this model often make strong assumptions

about substitutability and/or frictions in goods and capital markets
– Goods are assumed to be homogeneous across countries or trade is

assumed to be costless
– Capital is assumed to be homogeneous, implying large net capital �ows

to arbitrage away di�erences in rates of return

• We generalize the neoclassical growth model to allow for costly trade
and capital �ows with imperfect substitutability
• We simultaneously model

1 Intra-temporal goods trade subject to trade frictions
2 Intra-temporal capital allocations subject to capital market frictions
3 Intertemporal consumption-savings choices (and current account)
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This Paper
• We show that our framework is consistent with a number of features

of observed data on trade �ows and capital holdings
– Gravity equation for trade in goods and capital holdings
– Determinate predictions for gross and net capital holdings
– Relatively low capital �ows to capital-scarce countries

• Generalize existing dynamic exact-hat algebra techniques for
counterfactuals to allow for bilateral trade and capital holdings
• Linearize the model to obtain closed-form solution for transition path
• Goods trade and capital holdings interact to shape the speed of

convergence to steady-state in neoclassical growth model
– New implications for impulse responses to productivity shocks
– Opening goods trade alone raises the speed of convergence
– Opening capital �ows alone raises the speed of convergence
– Opening goods trade and capital �ows reduces the speed of convergence

• Since our framework incorporates bilateral trade and capital holdings
and intertemporal consumption-saving, it is well suited to
counterfactuals for both goods and capital market integration

– Decoupling of China and the United States
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Model Setup
• Economy consists of many countries n, i ∈ {1, . . . ,N}
• Time is discrete and indexed by t ∈ {0, . . . ,∞}
• Each country supplies a di�erentiated good that is produced using

labor and capital under constant returns to scale
• Markets are perfectly competitive
• Goods can be traded subject to bilateral trade costs
• Representative agent in each country endowed with labor `n
• At the beginning period t, representative agent in each country

inherits a stock of wealth ant
• Wealth can be allocated to each country subject to capital market

frictions and idiosyncratic shocks to returns
• Beginning period t: choose wealth allocation across countries and

make consumption-saving decisions
• Beginning period t + 1: investment returns realized, depreciation

occurs, and wealth again allocated across countries
• No aggregate uncertainty and perfect foresight
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Intertemporal Preferences
• In country n, the mass `n of representative consumers solve

max
{cnt ,knit}

∞

∑
s=0

βt+s c1−1/ψ
nt+s

1− 1/ψ

s.t. pntcnt + pnt
N

∑
i=1

anit+1 = (pnt (1− δ) + vnt)
N

∑
i=1

anit + wnt`n

Or equivalently s.t.: cnt + ant+1 = Rntant +
wnt`n
pnt

• δ is depreciation rate; vnt is return to capital; pnt is consumption price
index;Rnt = 1− δ + vnt/pnt is real gross return to investment
• Consumption is linear function of current wealth (Angeletos 2007)

cnt = ςnt

(
Rntant +

wnt`n
pnt

+ hnt

)

• where ςnt is de�ned recursively as

ς−1
nt = 1 + βψφ

ψ
nt+1R

ψ−1
nt+1ς−1

nt+1
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Capital Allocation Within Each Period
• Each unit of capital subject to idiosyncratic shocks to returns (ϕnit )

– Search and acquisition costs, regulatory and productivity shocks
• Iceberg capital market frictions: κnit > 1 for i 6= n; κnnt = 1
• Return to a unit of capital invested from source n in host i:

ϕnitrit
κnit

, ϕ ∼ e−ηit ϕ−ε
, ε > 1

• ηit controls average host capital returns (e.g., property rights)
• Bilateral capital investments satisfy a gravity equation

bnit =
anit
ant

=
(ηitrit/κnit)

ε

∑N
h=1 (ηhtrht/κnht)

ε , ε > 1

• Expected = realized return to capital is equalized across hosts i

vnit = vnt = γ

[
N

∑
h=1

(ηhtrht/κnht)
ε

] 1
ε

, γ ≡ Γ
(

ε− 1
ε

)

• No aggregate uncertainty (continuous measure of units of capital)
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Local Demand and Supply of Capital
• Capital demand by local �rms

rit = (1−µi)

(
∑
n

(wnt`n + vntant)
τσ−1
nit P1−σ

nt

) 1
σ

︸ ︷︷ ︸
Goods Market Access

z1−σ
it

(
`i
µi

)µi(1−σ) ( 1
1− µi

)(1−µi)(1−σ)

k−[(1−µi)(σ−1)+1)]
it

• Capital supply to local �rms

rit = γ
ε

1−ε

[
∑
n
v1−ε
nt ant (ηit/κnit)

ε

] 1
1−ε

︸ ︷︷ ︸
Capital Market Access

k
1

ε−1
it

• Upward-sloping capital supply, shifted by capital market access
• Downward-sloping capital demand, shifted by goods market access
• Gradual adjustment along the transition path through changes in

capital and goods market access
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Production and Trade
• Consumption and investment bundles follow CES (Armington):

cnt =

[
N

∑
i=1

(cnit)
θ

θ+1

] θ+1
θ

, θ = σ− 1, σ > 1

• Country n’s expenditure share on good i:

snit =
τnitp−θ

it

∑N
h=1 τnhtp−θ

ht

• Prices

pnit =
τnitw

µi
it r

1−µi
it

zit
, pnt =

[
N

∑
i=1

p−θ
nit

]−1/θ

• Total payments for capital used in country i are proportional to
payments for labor:

N

∑
n=1

vntanit = ritkit =
1− µi

µi
wit`i, kit =

N

∑
n=1

γηitb
− 1

ε
nit anit
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Steady-State Equilibrium
• Steady-state equilibrium of the model:

– Time-invariant values of the state variables {a∗n}Nn=1 and the other
endogenous variables of the model {w∗n , r∗n , s∗ni, v∗nt , b∗ni}Nn=1

– Given time-invariant values of country fundamentals {`n, zn, ηn}Nn=1
and {τni, κni}Nn,i=1 (set φnt = 1 for all n, t)

– Denote the steady-state values of variables by an asterisk

• Steady-state gross real return to capital (R∗n) and the steady-state
saving rate (ς∗n) are inversely related to discount factor (β):

R∗n =
1
β
, ς∗n = 1− β

• Common steady-state realized real return to capital (v∗n/p∗n ):

v∗n
p∗n

= β−1 − 1 + δ
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Dynamic Exact Hat Algebra

Proposition
Given observed initial populations {`i0}Ni=1, an initial observed allocation of
the economy, ({ai0}Ni=1, {ai1}Ni=1, {Sni0}Nn,i=1, {Tni0}Nn,i=1, {Bni0}Nn,i=1,
{Xni0}Nn,i=1), and a convergent sequence of future changes in fundamentals
under perfect foresight:

{
{żit}Ni=1 , {η̇it}Ni=1 , {τ̇it}Ni,j=1 , {κ̇it}Ni,j=1

}∞

t=1
,

the solution for the sequence of changes in the model’s endogenous variables
does not require information on the level of fundamentals:

{
{zit}Ni=1 , {ηit}Ni=1 , {τit}Ni,j=1 , {κit}Ni,j=1

}∞

t=1
.
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Linearization

• Suppose we observe population (`), wealth (at) and the trade and
capital share matrices (S, T , B, X ) of the economy at time t = 0

• Suppose that the economy is on a convergence path toward a
steady-state with constant fundamentals (z, η, τ, κ)

• Use a tilde above a variable to denote a log deviation from this initial
steady-state (e.g., ãit+1 = ln ait+1 − ln a∗i )

• Totally di�erentiating the general equilibrium conditions of the model
around this unobserved initial steady-state, holding constant
countries’ labor endowment

• Obtain a system of linear equations that fully characterizes the
economy’s transition path up to �rst-order
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Linearized Transition Path
Proposition
Suppose that the economy at time t = 0 is on a convergence path toward an initial
steady state with constant fundamentals (z, η, τ, κ). At time t = 0, agents learn about
one-time, permanent shocks to fundamentals
(f̃ ≡

[
z̃ η̃ κ̃in κ̃out τ̃in τ̃out ]′) from time t = 1 onwards. There exists a

N × N transition matrix (P) and a N × N impact matrix (R) such that the
second-order di�erence equation system above has a closed-form solution of the form:

ãt = Pãt−1 + Rf̃ .

The transition matrix P satis�es:

P = UΛU−1,

where Λ is a diagonal matrix of N stable eigenvalues {λk}Nk=1 and U is a matrix
stacking the corresponding N eigenvectors {uk}Nk=1. The impact matrix (R) is given
by:

R = (ΨP + Ψ− Γ)−1 Π,

where (Ψ, Γ, Θ, Π) are the matrices from the system of second-order di�erence
equations in the wealth state variables.
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Speed of Convergence
Proposition
Consider an economy that is initially in steady-state at time t=0 when agents learn
about one-time, permanent shocks to fundamentals
(f̃ ≡

[
z̃ η̃ κ̃in κ̃out τ̃in τ̃out ]′) from time t = 1 onwards. Suppose that

these shocks are an eigen-shock (f̃ (h)), for which the initial impact on the state
variables at time t=1 coincides with a real eigenvector (uh) of the transition matrix
(P): Rf̃ (h) = uh. The transition path of the state variables (at) in response to such an

eigen-shock (f̃ (h)) is:

ãt =
2N
∑
j=2

1− λt
j

1− λj
ujv′juh =

1− λt
h

1− λh
uh =⇒ lnat+1 − lnat = λt

huh,

and the half-life of convergence to steady-state is given by:

t(1/2)
h

(
f̃
)
= −

⌈
ln 2
lnλh

⌉
,

for all state variables h = 2, · · · , 2N, where ãi∞ = a∗i,new − a∗i,initial, and d·e is the
ceiling function.
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Outline
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• Conclusions
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Data & Parameterization

• National Income Accounts (Penn World Tables)

• International Trade (UN COMTRADE)

• Capital Holdings (CPIS & Global Capital Allocation Project)

• Standard values for model parameters

Parameter Value
Discount rate β 0.95
Intertemporal elasticity of substitution ψ 0.2
Depreciation rate δ 0.05
Trade elasticity θ 5
Investment elasticity ε 4

• Labor share (µi) equals observed value for each country in the Penn
World Tables data
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Gravity

• Fixed e�ects gravity equation estimation

lnXni = ϑM
n + ϑX

i + δ ln distni + uni,Table 1: Estimated Gravity Equations
(1) (2) (3) (4)

Log Trade Trade Log Capital Capital
Distance -1.18 -0.79 -1.41 -0.63

(0.02) (0.03) (0.05) (0.05)
Estimator OLS PPML OLS PPML
Observations 2,069 2,070 2,042 2,070
R2 0.88 0.82
Pseudo R2 0.91 0.92

Note: Columns (1) and (3) are estimated in logarithms by ordinary least squares (OLS), and Columns (2) and (4)
are estimated in levels by Poisson pseudo maximum likelihood (PPML). All specifications include importer and ex-
porter country fixed effects. Robust standard errors, two-way clustered by importer and exporter, are reported in
parentheses. The sample consists of the cross section of 46 countries in 2017.

In Column (3) of Table 1, we estimate the gravity equation (50) for capital holdings in log-
arithms by OLS with country fixed effects. We find a negative and highly significant relation
between bilateral capital holdings and distance with an elasticity of −1.41 and an R2 of 0.82. In
Column (4), we estimate the gravity equation in levels by PPML and find a negative and highly
significant relation between bilateral capital holdings and distance with an elasticity of −0.63.
The gravity equation for capital holdings suggests the presence of bilateral capital market fric-
tions, perhaps due to information frictions (Portes and Rey, 2005), that are analogous to bilateral
trade frictions.

To separate the explanatory power of distance from the country fixed effects, we apply the
Frisch-Waugh-Lovell Theorem. We estimate two separate OLS regressions of log trade and log
distance on origin and destination fixed effects. We then estimate an OLS regression of the resid-
uals for log trade on the residuals for log distance. As we report in Online Appendix K.1, we find
anR2 of 0.54. When we repeat the same procedure for log capital holdings, we find anR2 of 0.32.
Thus, we find that distance has significant explanatory power for trade and capital holdings, even
after removing the country fixed effects.

The gravity equations suggest the presence of bilateral trade and capital market frictions if
these frictions increase in the bilateral distance. Based on this evidence, we proceed to study
the quantitative implications of our model with trade and capital market frictions and imperfect
substitutability of goods and capital across countries.

4.4 Impulse Responses to a Productivity Shock

Based on the closed-form solutions for the economy’s transition path in Proposition 4, we analyze
the impulse responses of wealth and capital stock to productivity shocks in our model as well as
the conventional closed- and open-economy neoclassical growth models.

31

• Gravity equation provides a good �t to observed data on bilateral
international trade and capital holdings
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Small Country Productivity Shock

Figure 1 shows the impulse responses of wealth in red (top row) and capital stock in dashed
blue (bottom row) to a 10 percent productivity shock in a relatively small country, Belgium. The
first column is the baseline model with trade and capital market frictions and imperfect substi-
tutability of goods and capital (i.e., θ = 5 and ϵ = 4). The second column is the CNGM. The
third column is a special case with no trade and capital market frictions (i.e., τni = κni = 1)
and imperfect substitutability of goods and capital (i.e., θ = 5 and ϵ = 4). The last column is
the conventional open-economy neoclassical growth model, which is a special case with no trade
and capital market frictions (i.e., τni = κni = 1 ), imperfect substitutability of goods (i.e., θ = 5),
and perfect substitutability of capital (i.e., ϵ → ∞). The gray lines are the impulse responses of
wealth and capital stock for all other countries, which are barely distinguishable from the hor-
izontal axis because a productivity shock in a relatively small country has negligible impact on
the global economy. For ease of comparison, the dashed purple line in all panels of the bottom
row reproduces the impulse response for Belgium’s capital stock in the baseline model.

Figure 1: Impulse Responses to a Small-Country Productivity Shock

Note: The figure shows the impulse responses of wealth in red (top row) and capital stock in dashed blue (bottom
row) to a 10 percent productivity shock in Belgium. The first column is the baseline model with trade and capital
market frictions and imperfect substitutability of goods and capital (i.e., θ = 5 and ϵ = 4). The second column
is the CNGM. The third column is a special case with no trade and capital market frictions (i.e., τni = κni = 1)
and imperfect substitutability of goods and capital (i.e, θ = 5 and ϵ = 4). The last column is the conventional
open-economy neoclassical growth model, which is a special case with no trade and capital market frictions (i.e.,
τni = κni = 1), imperfect substitutability of goods (i.e., θ = 5), and perfect substitutability of capital (i.e., ϵ → ∞).
For ease of comparison, the dashed purple line in all panels of the bottom row reproduces the impulse response for
Belgium’s capital stock in the baseline model.

In the CNGM (second column), a positive productivity shock in Belgium increases its steady-
state wealth and capital stock. Capital market autarky implies that Belgium can accumulate cap-

32

• Impulse response to a 10 percent productivity shock to Belgium
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Large Country Productivity Shock

ease of comparison, we reproduce the transition path for the large country’s capital stock in our
baseline model (purple dashed line) across each of the panels.

In the CNGM (middle-left panel), the positive productivity shock increases the large country’s
steady-state levels of wealth and capital. However, with autarky in goods and capital markets, this
productivity shock in the large country has no effect on steady-state levels of wealth and capital
in other countries. With autarky in capital markets, domestic capital in the large country only
can be accumulated through domestic wealth accumulation. Therefore, consumption smoothing
implies a gradual accumulation of domestic capital and wealth in the large country along the
transition path to steady state, at a rate determined by diminishing marginal returns to capital in
the production technology (as controlled by the labor share).

Figure K.3: Large Country Productivity Shock

Note: Impulse responses to a 10 percent productivity shock in a large country (China) for our baseline parameter
values; first panel from the left shows impulse responses in our baseline model with trade frictions and imperfect
capital markets (τni > 1 and κni > 1 for n ̸= i) and imperfect substitutability (0 < σ <∞ and 0 < ϵ <∞); second
panel from the left shows impulse responses in the CNGM; third panel from the left shows impulse responses with
no trade and capital market frictions (τni = κni = 1) and imperfect substitutability (0 < σ < ∞ and 0 < ϵ < ∞);
fourth panel from the left shows impulse responses with no trade and capital market frictions (τni = κni = 1) and
imperfect substitutability in goods markets (0 < σ < ∞ ) but a perfectly elastic supply of capital (ϵ → ∞); the red
line in the top panel shows impulse responses for wealth in China; the dashed blue line in the bottom panel shows
impulse responses for capital in China; the purple dashed line in the bottom panel reproduces the impulse responses
for capital in China for our baseline model (first panel from the left) in all other panels for ease of comparison.

In the special case of our framework with no goods and capital market frictions and imperfect
capital substitutability (middle-right panel), the positive productivity shock leads to an immedi-
ate international capital reallocation, which increases the capital stock in the large country and
reduces the capital stock in other countries. With no goods and capital market frictions, the rep-
resentative agent in each country holds the same global capital portfolio. The increase in the

46

• Impulse response to a 10 percent productivity shock to United States
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Half LivesFigure 2: Half Lives of Convergence to Steady State for each Eigen-shock

Note: Vertical axis shows half life of convergence to steady state in years for each eigen-shock. Horizontal axis shows
the rank of the eigen-shocks in terms of increasing half life in years. Long-dashed blue line shows these half lives for
our baseline model with trade and capital market frictions and imperfect substitutability between countries for the
year 2017. Solid red line shows these half lives of convergence for the special case of the closed-economy neoclassical
growth model (CNGM) with a country-specific labor share. Short-dashed black line shows these half-lives for the
special case of the CNGM with a common labor share.

(P ) to examine how the speed of convergence to steady state depends on model parameters.
We find an intuitive pattern of comparative statics. For example, a higher capital elasticity (ϵ)
or a higher trade elasticity (θ) imply a longer half-life (slower convergence), because greater
substitutability for either capital or goods reduces the absolute value of the covariance between
the real return and the initial level of wealth (see equations (47) and (48)). A lower labor share (µ)
also implies a longer half-life (slower convergence), because it implies a greater role for wealth
accumulation, which again magnifies the impact of fundamental shocks, and hence requires a
greater length of time for adjustment to occur.

4.6 Counterfactuals for U.S.-China Decoupling

Since our framework matches the observed gravity equation relationships for bilateral trade and
capital holdings, and allows for intertemporal consumption-savings decisions, it is particularly
well suited for evaluating counterfactual policies that affect bilateral frictions in both goods and
capital markets (e.g., U.S.-China decoupling).

We now use our framework to evaluate two counterfactuals for U.S.-China decoupling: (i) a
50 percent increase in bilateral trade frictions alone between China and the United States, (ii) a 50
percent increase in bilateral capital frictions alone between these two countries. We undertake
these counterfactuals for our baseline model using our linearization and the observed trade and

35

• Slower convergence than closed-economy neoclassical growth model
• Di�erent impulse responses to country productivity shocks
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Speed of Convergence

• Consider special case of the model with a separation workers (hand to
mouth) and capitalists (can save) with log utility
• Evolution of log deviations of wealth from steady-state

ãnt+1 − ãnt = (1− β + βδ) (ṽnt − p̃nt)

• Speed of convergence to steady-state

Cov ((ãnt+1 − ãnt) , ãnt)
Var (ãnt)

= (1− β + βδ)
Cov ((ṽnt − p̃nt) , ãnt)

Var (ãnt)

• First-order condition for cost minimization with common labor share

r̃nt = p̃nnt − µk̃nt

• where p̃nnt is the log deviation for a country’s own good and di�ers
from the consumption price index p̃nt

22 / 31



Extreme Cases
• Closed-economy Neoclassical Growth (trade and capital autarky)

– Capital autarky (κnit → ∞ for n 6= i): k̃nt = ãnt and ṽnt = r̃nt
– Trade autarky (τnit → ∞ for n 6= i): p̃nt = p̃nnt

Cov ((ṽnt − p̃nt) , ãnt)
Var (ãnt)

= −µ

– Intuition: Diminishing marginal physical productivity of capital

• Free Trade and Capital Autarky
– Capital autarky (κnit → ∞ for n 6= i): k̃nt = ãnt and ṽnt = r̃nt
– Free trade (τnit = 1 for all n, i): p̃nt = p̃t but p̃nt 6= p̃nnt

Cov ((ṽnt − p̃nt) , ãnt)
Var (ãnt)

= − 1
σ
(1− µ)− µ

– Intuition: Imperfect substitutability in goods markets (1 < σ < ∞)
– Wealth accumulation expands domestic capital and output, which leads

to a fall in the price of the domestic good, thereby reducing the marginal
value product of capital and the real return to investment
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Extreme Cases
• Trade Autarky and Free Capital

– Trade autarky (τnit → ∞ for n 6= i): p̃nt = p̃nnt
– Free capital (κnit = 1 for all n, i): ṽnt = ṽt

Cov ((ṽnt − p̃nt) , ãnt)
Var (ãnt)

= − 1
ε
(1− µ)− µ

– Intuition: Imperfect substitutability in capital markets (1 < ε < ∞)
– Wealth accumulation expands investments at home and abroad, which

raises country income, and hence spending on domestic goods, thereby
bidding up factor prices and the price of the domestic consumption
index, and hence reducing the real return to investment

• Free Trade and Free Capital
– Free trade (τnit = 1 for all n, i): p̃nt = p̃t
– Free capital (κnit = 1 for all n, i): ṽnt = ṽt

Cov ((ṽnt − p̃nt) , ãnt)
Var (ãnt)

= 0

– Intuition: Equalization of real return to investment (ṽnt − p̃nt = ṽt − p̃t ),
which is therefore uncorrelated with initial country wealth
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Covariances
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Counterfactuals

• New framework for evaluating policies that involve disintegration in
both goods and capital markets (e.g., U.S.-China decoupling)

• Start at the observed equilibrium in the data and undertake
counterfactuals for changes in goods and capital frictions

– 50 percent increase in US-China trade frictions
– 50 percent increase in US-China capital frictions

• Undertake these counterfactuals in
– Special case of model with goods openness (and capital autarky)
– Baseline model with goods and capital openness

26 / 31



Increase US-China Trade/Capital Frictions

• Baseline model and special cases with either goods or capital autarky
Figure 3: Counterfactuals for an Increase in Bilateral U.S.-China Trade and Capital Frictions
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Note: Counterfactuals for permanent increase in bilateral frictions between China and the United States at time
t = 1 using our closed-form solution for the economy’s transition path. The first and the third columns show
counterfactuals for 50% increase in trade frictions, and the second and fourth columns show counterfactuals for 50%
increase in capital frictions. The first column considers the special case of the model with international trade but
no international capital holdings. The second column considers the special case of the model with international
capital holdings but no international trade. The last two columns consider our baseline model with both trade and
capital holdings. Each row shows log deviations from the initial steady state. The first row shows these deviations
for consumption (c̃it). The second row shows these deviations for wealth (ãit). The bottom row shows these log
deviations for capital (k̃it).

goods. This cross-substitution effect implies that Mexico (MEX) enjoys the largest immediate
increase in consumption from higher U.S.-China trade frictions. On the other hand, the reduction
in income in China and the United States from higher bilateral trade frictions reduces the demand
for other countries’ goods. This market-size effect leads Singapore (SGP) to experience the largest
immediate reduction in consumption from higher U.S-China trade frictions.

In addition to conventional static welfare losses, the higher consumption price index in China
and United States from higher bilateral trade frictions reduces the real return, which leads to a
gradual decumulation of wealth and capital (middle and bottom rows). This decumulation of
wealth further reduces consumption in these two countries (top row), and gives rise to dynamic
welfare losses, as wealth in these two countries gradually converges to its new lower steady-state
level. With open goods markets, third countries can experience either increases or decreases in
the real return, depending on the balance of cross-substitution and market size effects. Therefore,
Mexico experiences dynamic welfare gains from increased wealth accumulation, while Singapore
experiences dynamic welfare losses.
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US-China Frictions Eigencomponents

• Baseline model and special cases with either goods or capital autarky

tion for all higher-ranked eigenshocks with larger half life (slow convergence).

Figure 4: Impulse Responses of Consumption to 50 Percent Increase in Bilateral U.S.-China Trade
and Capital Frictions and Their Eigencomponents
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(b) U.S.-China Capital Frictions
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Note: Impulse responses of consumption to a permanent 50 percent increase in bilateral U.S.-China trade frictions
(top row) and bilateral U.S.-China capital frictions (bottom row); consumption measured as log deviations from the
initial steady state (c̃it). Far-left panel shows overall impulse response of consumption. Middle-left panel shows
on impact effect on consumption. Middle-right panel shows lowest-ranked eigencomponent (fastest convergence).
Far-right panel shows all other eigencomponents (slower convergence).

Themiddle-left panel shows the immediate adjustment of consumption following higher U.S.-
China trade frictions (top row) or higher U.S.-China capital market frictions (bottom row). As
discussed above, China is particularly negatively affected in both cases, given its position as a
major importer of capital from the U.S. and a major exporter of goods to the U.S. Adjustment in
other countries reflects on-impact shifts in the terms-of-trade between countries and the supply
of the existing stock of global capital.

From the middle-right panel, short-run adjustment is relatively similar in both countries and
in third countries, reflecting global capital decumulation in response to increases in trade or
capital market frictions. However, from the far-right panel, long-run adjustment is substantially
different, and tends to favor China relative to the United States, especially for capital-market
shocks. These patterns of long-run adjustment include a reallocation of wealth away from the
U.S. to China and third countries, such as Canada, in order to serve the U.S. market without
having to incur the higher U.S.-China trade frictions, or to supply China with capital, without
having to incur the higher U.S.-China capital frictions.
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Capital v Trade Frictions
• Di�erent incidences across countries of higher U.S.-China capital

versus trade frictionsFigure 5: Welfare Effects of Rising U.S.-China Trade and Capital Frictions
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Note: Welfare changes across countries following a 50 percent increase in bilateral trade frictions between China and
the United States (x-axis) and 50 percent increase in bilateral capital frictions between China and the United States
(y-axis). Welfare is measured as the net present value of the discounted stream of utility along the transition path to
the new steady state. Welfare exposure equals the elasticity of welfare with respect to a change in goods or capital
market frictions, as computed using our closed-form solutions for the economy’s transition path from Proposition
4. Results are derived using the baseline version of our model with open goods and capital markets based on data
from 2017. Each point represents a country in our data and the size of the circle stands for country GDP. China and
the United States are excluded.

market frictions and imperfect substitutability of goods and capital across countries. We develop
a tractable, multi-country model that is amenable to quantitative analysis, which simultaneously
incorporates international trade and capital allocations across countries, as well as intertemporal
savings decisions over time.

Our framework captures a number of key features of observed international trade and capital
holdings. It generates gravity equations for bilateral trade and capital holdings, because trade
and capital frictions increase in bilateral distance. It predicts home bias in international capital
allocations if managing capital is more costly abroad than at home. It implies a positive correla-
tion between domestic saving and investment, because foreign capital is an imperfect substitute
for domestic capital and is subject to greater capital market frictions. It generates gross capital
holdings that are substantially larger than net capital holdings, because of idiosyncratic shocks
to returns. It gives rise to limited capital investment from rich to poor countries, because of im-
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Conclusions
• We generalize the open economy neoclassical model to allow for

costly trade in goods and capital �ows and imperfect substitutability
• We simultaneously model

1 Intra-temporal goods trade subject to trade frictions
2 Intra-temporal capital allocations subject to capital market frictions
3 Intertemporal consumption-savings choice (hence current account)

• We show that our framework is consistent with a number of features
of observed data on trade �ows and capital holdings

– Gravity equation for trade in goods and capital holdings
– Determinate predictions for gross and net capital holdings
– Relatively low capital �ows to capital-scarce countries

• Goods trade and capital holdings interact to shape speed of
convergence to steady-state

– New implications for impulse responses to productivity shocks
– Goods openness & capital autarky: faster convergence than closed NGM
– Capital openness & goods autarky: faster convergence than closed NGM
– Goods & capital openness: slower convergence than closed NGM

• Interaction of goods trade and capital holdings is consequential for the
counterfactual impact of US - China decoupling
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Thank You
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