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Bilateral net exports for 40 countries (2010-14)



1 Motivation and Outline

Bilateral
Trade . . . . . Y .
Imbalances Fact: there is a lot more variation in countries’ bilateral trade

balances than in their overall net exports.
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1 Motivation

Why do some country pairs have bigger imbalances than others?

© macroeconomic factors: overall trade surpluses/deficits
@ ‘“triangular trade”: differences in expenditure/production

© asymmetric trade frictions?

(Almost) no formal study of relative importance of 1., 2. — and 3.!

We combine a quantitative trade model with sectoral-level data on
production, spending, trade from WIOD to provide it.
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Bilateral

Trade We calibrate the steady state of a dynamic many-country, many-
Imbalances . .
sector quantitative trade model to match observed trade flows:

@ overall trade surpluses/deficits <= savings prefs., prod. techs.
1 Motivation

@ expenditure/production differences <= cons. prefs., prod. techs.

© sectoral bilateral trade flows < "residual” trade wedges

Findings:
@ Overall trade surpluses/deficits and triangular trade play a
minor role.
@ Sizeable trade-wedge asymmetries needed to match datal!
@ These account for ~75% of the variation in bilateral balances.

@ Equalisation of wedges = big effects on trade flows, welfare.
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© Bilateral trade imbalances:

Feenstra et al. (1998), Davis & Weinstein (2002), Felbermayr &
1 Motivation YOtOV (2019)

@ International trade, aggregate net exports and income:
Eaton & Kortum (2002), Dekle et al. (2007, 2008),
Reyes-Heroles (2016), Cufiat & Zymek (2017)

© Asymmetric trade frictions and income:
Waugh (2010)

© Gravity models, trade flows and trade costs:
Anderson (1979), Anderson & van Wincoop (2003, 2004),
Costinot & Rodriguez-Clare (2014), Head & Mayer (2014),
Fally (2015)
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@ Bilateral Balance “Accounting’

© Model

@ Counterfactuals

© Summary and Conclusion



2 Bilateral Balance Accounting

Bilateral Assume sector-level trade flows obey a gravity equation of the form

Trade
Imbalances P
—Us
M o ( Tsn'n ) Dy Esp
sn'n —
Osn’ Psn Ds

Mgy n: expenditure by country n from country n’ in sector s
2 Bilateral

Balance Tenn: ad-valorem-equivalent trade “wedges” applying to Mgy p,
Accounting

Os: trade elasticity

Ds,: value of country n’ output in sector s

E.,: country n expenditure in sector s

D; : arbitrary, potentially sector-specific “normaliser”

0 N oo —0 F, 0 N oo ~%p
0% = sn'n S| o p=fs — sn'n sn’
s Z ( P, sn Ds Tsn Zl Osn’ Ds

n=1 n'=
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Sufficient conditions for expressions in previous slide:

Q Vern = Moy n/Es, can be expressed in multiplicatively separable
form:

—0
F ’ (T / ) ¢
2 Bilateral _ _sn sh'n 05
Ven/n = D F T
Bal sn'n ) E : sn” “sn’ n
alance DS Psn

Accounting n'=1

@ Market clearing for each origin country:

N N ’ —0s E
/ —
Dy = § Msprn = Fop § <ﬂ> == Fsn Osn’es
n=1 n=1 Psn DS

Condition 1 is consistent with the Armington, Krugman,
Eaton-Kortum, and Melitz models.

Condition 2 is satisfied in any standard G.E. trade model.
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2 Bilateral Balance Accounting

Bilateral imbalances:

> . 0 dove
Mn/n _ Mnn’ _ Dn' En sn’'n sn’ €sn
; (Osn’ Psn) Ds *

° . O done
_ Dn En’ snn’ sn€sn’
Sz:; (Osn Psn’ ) Ds

Mun =3 s Mswn,  dsn = Dsn/Dn, €5y = Esn/Ey
D, value of country-n aggregate output

E, = D, — NX,: country-n aggregate spending
NX,: aggregate trade balance of country n
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The bilateral trade deficit M/, — M, is larger...
@ ...the smaller NX,, and the larger NX,.

@ ...the higher the correlation between ds, and e, and the lower
2 Bilateral the correlation between ds, and e .

Balance

Accounting @ ...the smaller 74, , and the larger 75, .

Note that...
o ...if NX, =0 for all n, and...
o ...if es; = es and ds, = ds for all s and n, and...
@ ..if Tgyp = Topw for all s, n’ and n,...

...then P, = Os, for all n and s, so that M, — M,,,, = 0.



2 Bilateral Balance Accounting

Bilateral

JEags First-order Taylor-series expansion:

Imbalances

Mn’n - Mnn’ ~ d Msn’nMsnn’ % In 1-— NXn/Dn
it =\ MM,y 1= NX, /Dy
2 Bilateral dsy e Ton' Osn Py
alance | L R T LU A s
ic(l:ounting +in <dsnesn’ > " <Tsnn’ > n (Osn’ Psn>:|

Estimating gravity equation My, = % Mg, with PPML vyields:

En

sN
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e I'Is,,’ 0% — E, e 70 = Esn’'n
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Psns_ sn’ T ND > 'sn’n
s
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2 Bilateral Balance Accounting: Data

Bilateral
Trade

Imbalances Trade flows, {Msp/ne} v v Prod. and expend. structure {ds,, esn},
net exports {nxp},: WIOT (Timmer et al., 2016)

@ average of 5 most recent years: 2010-14

2 Bilateral
Balance

Accounting @ aggregated to 31 sectors: 16 manufacturing, 15 service

@ aggregated to 41 countries/regions:

Australia, Austria, Belgium, Brazil, Bulgaria, Canada, China, Croatia,
Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, India, Indonesia, Ireland, ltaly, Japan, Korea, Latvia, Lithuania,
Mexico, Netherlands, Norway, Poland, Portugal, Romania, Russia, Slovakia,
Slovenia, Spain, Sweden, Switzerland, Taiwan, Turkey, UK, US, and “Rest
of the World"”
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(In Tsn'n — In 7'5,,,,/)

Msn’nMsnn’ ) % 0

1
——Trade-wedges term =
0 g ; ( Mn’nMnn’

l n ~
> Bilateral _ 2 : Msr nMspp \ 2 Inésppr — InEgpry
Balance Mn,n M"n, 9

s

Accounting

— + Trade-wedges term > 0
# obs. | mean | st. dev. | 10th pctl. | median | 90th pctl.
820 .099 .086 .015 .076 .220
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3 Model

3 Model

N countries, each populated by a unit mass of agents.

Each period, a random fraction £ of agents dies, is replaced by & new
agents. The newly born have no assets.

Agents can accumulate assets through saving. Actuarily fair life
insurance is available: agents hand all assets over if they die, and
receive 1/ (1 — &) their assets if they live.

An agent born in country n and period t' maximises

) 1— t—t'
Et’ lz (1 +/§n> In Cnt(tl)] y  Pn> _5

t=t’

R:Bp: (t' Kt (t/
P Cor (6)+ B (¢4 Pll (1) < 2t L) T oot ()

H,
Knct (8) = e (£) + (1= ) Knc (¢): =22 = Wt
nt

+ Wit Hne



3 Model

Bilateral S sectors, all producing under perfect competition
Trade

Ielaees Non-traded “all-purpose” good Xn: = Coe + Ninlne + Yo Jsne

140,
Osn Os
X, — Xsnt . 1+95 1+05
nt — o ' Xont = wsn n Xsn’nt
o sn

Armington assumption: xg, is a sector-country distinct good.

3 Model Sector s in n uses:

_ 1—pisn -
Q t = Z KSO:;-‘Hslnta" (ant>u
snt — 4sn \ —o
1- Hsn Hsn

“Iceberg” transport cost: Psynt = Ksn'nPsn't

Zg — ) G (1) Z £ I (t)

tI=— =




3 Model: Steady State

Bilateral

it Competitive pricing:

Imbalances

P! ol "
P,,C:P;,l:_n:H Z(Tsn’npsn/) ° E'Dn
T s n’
1 4 rn\ " Wy, 1=an
Psn = _f Msn Pll/sn fn = _r
Zsn Qap 1—a,
3 Model
—1/0,
Tsn'n = Wepry  Ksn'n
Efficient investment:
a, f —1
R=——k"*+1-9¢
M Pn "
K
k, = nt



3 Model: Steady State

Siateral Aggregate net exports (nx, = %)
Imbalances
an (1-12 R -
(1-5 E(pn+ B (1—an)
nx, =1-— R 15 - -
75 tre-2a-9)[B-a-9)
Sectoral trade flows:
3 Model
(Tsn’npsn’)_

Msn’nt =

Z,I:Iwzl (Tsn”npsn” )

Market clearing:

pansnt = Z Msnnrt; fnk,?n Hpe =
nl

0
—o, Osn (Z pansnt - NXnt)
s

>

s

1-— ,Ufsn) pansnt; Z NXp: =0
n



3 Model: Exact Hat Algebra (Trade Block)

= Xp/Xn, where X, is its new outcome.

Bilateral For any variable x,, X, =
Trade N N .
liafbellees 1. Trade shares (25, = 2, for all s, n):

sn! Hegn? —0:
Tsn’nfn’ HS 95 1= 5 gyt Hgpyr
T Oy \Ls=1 Ve
"/
Vsn'n = o ~0,
ZN sn/nf;1’ HS AOS 1— Zsi'"snﬂsn - v
w=1 | i [0 m i) \Ls=1Venn
3 Model "
. _ fk " Hpe _ Z Pansnt
2. Market clearlng ( n = m adn = fk )
S N
2 ra ~ ~ ~ r Lo,
foky"hn = g (1 - ,Ufsn) E Vsnn’ Vsnn’ O sn’ (qn’ - an/) fn’k,,/n A
s=1 n’'=1
S N
~ 7 ACK ~ - - a2 may
qnf kn n E § Vsnn’ Vsnn' O sn’ (qn’ - an’) fn’kn/n hy
s=1n'=1

A model based on EK (2002) delivers isomorphic expressions.



3 Model: Exact Hat Algebra (Intertemporal Block)

Bilateral

Trade 1. Aggregate net exports:

Imbalances

@n (1_M> f(pn+§) (1—04,,)

= Tvp,- B 5)] [2-(@-9)

nx, =1—

2|1

2. Asset market clearing:
3 Model

3. Efficient investment:

>, s Usn
R—-1+6 . ,\1 Zs Genften H 95 1= osnksn l’%a,,—l
R_1+t0 " et "



4  Counterfactuals: Calibration

Bilateral Data
Trade

imbalances 13 = .13 (life expectancy: 60 years)
d = .06
5 =1.044 (PWT: 1985-2014)
R = 1.030 (King and Low, 2014: 1985-2014)
{pn}, match {NXt/foky " Hnt}, (WIOT)
{an}, match 1— country-n labour share (PWT)
£ Cani {hn}, match country-n share in world GDP (PWT)
factuals {osn}s match country-n, sector-s spending share (WIOT)
{psn}s match country-n, sector-s input share (WIOT)
{05}5 match trade elasticities (Caliendo and Parro, 2014;
Costinot and Rodriguez-Clare, 2013)
{Ven'n}s nn | match country-n'trade share in country-n,
sector-s expenditure (WIOT)




4 Counterfactuals
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We run a number of counterfactual experiments:

© Symmetric trade wedges

4 Symmetric Trade Wedges

Py © US-China trade war
factuals < US-China Trade War

© A move to financial autarky

< Financial Autarky



5 Summary and Conclusion

Bilateral . . . . .
Trade @ There is a lot of variation in countries’ bilateral trade balances.

Imbalances

Typical interpretations:

@ macroeconomic conditions
@ ‘“unfair trade”

@ Standard models cannot explain ~75% of this variation without
asymmetric trade wedges.

o Asymmetries are sizeable!

o Have a significant effect on trade patterns, welfare and the
international transmission of productivity changes.

5 Conclusion

@ The rest is due mostly to expenditure/production differences.

@ New agenda: what lies behind asymmetric trade wedges?
(Policy? Model shortcomings? Data? Aggregation?)
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Net exports (% GDP)

Motivation and QOutline
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Bilateral net exports of Japan (2010-14)
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2 Bilateral Balance Accounting

R Bilateral imbalances depend on country size:

Trade
Imbalances M, _ M ,
My — M,y = Mz ann, u
2 2
Mz /\/Inn,
M2 I\/l,fn, depends on well-understood “gravity forces":

ME, ME, = D”[’)D" (1 - NDX”> (1 - —Ag<”') X
X i Tsn'n - dsny €sn : Z Tsnn' s 'sn€sn’ :
—1 Osn’ Psn ds OsnPsn’ ds

s=1
D=3 ,>.Ds, ds=Ds/D
Proportional imbalances do not depend on country size:

1
Msn’n Msnn’ ) 2

M nn’ Z sn’n - snn’ <
M2 Mz s=1 /\/]2 My n My

nn’ sn n"""'snn’

Appendix




3 Data and Calibration

Bilateral

Trade World Input-Output Table for a given year:

Imbalances

Use by country-industries Final use by countries
Country Country Country . Country
1 N 1 N
Industry Industry Industry Industry
1 S 1 S
Industry
Country ]
1
Indus
Supply S ry
from
country-
industries Indlistry
Country
Appendix N oy
S
Gross output
Value added
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2 Balance Accounting

Bilateral China

Trade
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weight. log trade wedge CHN from n
- weight. log trade wedge n from CHN




2 Balance Accounting

Bilateral Japan

Trade
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2 Balance Accounting

Bilateral United Klngdom

Trade
Imbalances

] __llllllllllll‘l
|||‘||||IIIIIIIIIIIII|I-

X O L e SO F S PUZ R On s
wuoxEOJH—zow_<ZwmmﬂIom—&mm40§“xmw§Dow‘<§

aD

.2
1

A
1

-1

Appendix

weight. log trade wedge GBR from n
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2 Balance Accounting

Bilateral Germany

Trade
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3 Model

Bilateral Final spending Interm. spending Gross output  Net exports

Imbatarces : T L 4

PCC +PI/ +ZS'usn sn~sn}425psn~sn NX”

Sector1 ... Sectors .. SectorS

Appendix
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3 Model: Steady State

Bilateral
Trade

Imbalances (Tsn’npsn’)

—0s

Mep ne = N — Z Psn Qsnt — NXpe | =
Zn//:]_ (Tsn“npsn”) s
—0
an/T / :
_ sn
= N—GE = Ven'nEsn
Zn”:l an//T sn’'n
From

—0,

v - Fon (Tsn’n> 0 § :F

sn'n — ’ sn s — sn' T, sn’n
DS PSI‘I n’'=1

. N S
Appendix 7-sn n sn__ —0s
Dspr = § Msprn = Fo E D = lsn’ Ygp
s

we obtain

< Tsn'n >_95 Dsn’ Esn
Msn’n =
Osn’ Psn DS
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3 Model: Exact Hat Algebra

spending” shares:

__9sn

S
_n H sifnl pON cmba . 7 — H ( Zsn

S

f 1 Isn
n 0s 1—> 5 osnlisn
Psn = T Vsnn
ZinZn 1

Tsnn

_ (Tsn’npsn’ )_95 o (Tsn’npsn’
=
) s

Vsn'n = N
Zn’:l (Tsn’npsn’ TsnnPsn

S 1

Re-write the following equilibrium conditions in terms of “own

I sn

) 1*25 TsnHsn

0,
) Vsnn

Qp v _
R [ H Vsnns Zs snHsn an'(")c,7 1 + 1 _ 6

TIn s=1




3 Model: Exact Hat Algebra (Financial Autarky)

Bilateral
Trade
Imbalances

A move to financial autarky (fspn = 255 = 1 for all s, n, n’):

1. Balanced trade (rix, = 0):

€ (pn+€) B (1— )

2. Efficient investment:

Appendix

Ry—1+406
R—1+6

R [1+pn—%(1—€)] [%

-(1-¢)

(I

_1_ _9sn ~
‘7 0s 1—>"5 osnhsn kan—l
snn n
s=1



4 Counterfactuals: Symmetric Trade Wedges

Bl Global impact of symmetric trade wedges:
rade

Imbalances

Counterfactual:
1
~ 1 1 n Tenn' '\ 2
Fonn = T2/ T < Tpn = < for all s,n’, n
Tsn’n

@ What is the effect on trade imbalances?

@ Remaining portion of the variation in bilateral imbalances?

Rppenche ® What happens to aggregate net exports?

@ What is the effect on real GDP and consumption?

© How does a country’s productivity change affect its trading
partners’ GDP?




4 Counterfactuals: Symmetric Trade Wedges
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slope = 0.263

Counterfactual imbalances

Appendix

T T T
-4 -2 0 2 4
Data imbalances
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4 Counterfactuals: Symmetric Trade Wedges

Net exports (% GDP)
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4 Counterfactuals: Symmetric Trade Wedges
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4 Counterfactuals: Symmetric Trade Wedges

Bilateral
Trade i
Imbalances United States

° rI""rnrr"v*‘ --------------- '|'|"|”|||

Net exports (% GDP)
-5

-1
1

Appendix

-1.5

ZXZZOXIUZ<<AZNFA WX XUDIZZD->rZ<LrO-I<<<and
TW<Ia IOMTSEZADON0TZZ>NFOST OV G>>Orlre 1D 3
O=0POXOCOE ——<WZ07An0-a T riUTnn—FoRLnZ<<

|_ Data [ Counterfactual




Bilateral
Trade
Imbalances

Appendix

United States
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Geom. avg. of bilateral flows (% GDP)
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4 Counterfactuals: Symmetric Trade Wedges
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Trade
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We allow for a 1% increase in productivity in a country, and check
how this affects GDP in other countries.

Average country’s GDP change in response to China/US productivity
change:

‘ ‘ Asymmetric wedges ‘ Symmetric wedges ‘

China 0.128% 0.118%
AL us -0.067% -0.072%




4  Counterfactuals: US-China Trade War

Bilateral US-China trade war: =D

Trade
Imbalances

Simulate the effect of tariffs imposed by the U.S. on China between
January 2018 and June 2019, and the retaliatory tariffs by China:

@ U.S. increased average tariffs on Chinese imports by 14.4
percentage points.

@ China increased average tariffs on U.S. imports by 13.5
percentage points.

_ Counterfactual: new long-run steady state of the world economy,
AU relative to 2010-14, if the new tariffs imposed are permanent.

@ How does the trade war affect the U.S.-China trade imbalance?

@ Who gains/loses from the trade war?



4  Counterfactuals: US-China Trade War
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4  Counterfactuals: US-China Trade War
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4  Counterfactuals: US-China Trade War
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4 Counterfactuals: Financial Autarky

Bilateral
Trade
Imbalances

A move to financial autarky:

@ Balanced trade: rix,, = 0 for all n, each country has its own R,,.

@ We compare with the case in which a, = 0 for all n (< no
capital accumulation).

© How are bilateral imbalances affected by financial autarky?
GRSl @ What are the losses from financial autarky?

© How do results with and without capital accumulation differ?



4 Counterfactuals: Financial Autarky

Bilateral
Trade
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slope = 0.844
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4 Counterfactuals: Financial Autarky
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4 Counterfactuals: Financial Autarky
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4 Counterfactuals: Financial Autarky
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4 Counterfactuals: Financial Autarky (a;, = 0)
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4 Counterfactuals: Financial Autarky (a;, = 0)
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4 Counterfactuals: Financial Autarky (
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4 Counterfactuals: Financial Autarky (a,
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