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Trade deficits and Net Factor Income from Abroad
All countries, 2017
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Trade deficits and Net Factor Income from Abroad

50 largest countries, 2017
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Trade deficits and Net Factor Income from Abroad
Long-run average, 2000-2015
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This paper

® Quantitative, neoclassical model of foreign investment and trade
® Simplification: consider financial autarky
® Capital is differentiated by owner (Armington-Armington)
® Long-run trade imbalances reflect net trade in capital services
® Hat algebra — counterfactuals

® Endogenous BoP terms in steady state: NX, NFIA, and FA

® Discipline model with data on bilateral MP ownership shares
® Multinational ownership explains > 12 percent of FA variation

® Gains (and potential losses!) from opening to trade and investment
® Gains from trade
® Gains from foreign technology
® Gain / loss of income from net foreign investment

® Trade and investment frictions have large effects on US trade deficit
(... and welfare)
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Literature

® Trade and factor mobility: Mundell '57, Kemp '66, Jones '67
Immiserizing investment Bhagwati-Brecher '80, '81, Brecher-Choudhri '82
® Can lose from adversarial ToT changes (even w/o distortions)
® | find similar forces in quantitative Armington framework, not H-O
® Allow for dynamics and investment (FA # 0)
® Quantitative models of MP (Ramondo-Rodriguez-Clare '13,
Arkolakis-Ramondo-Rodriguez-Clare-Yeaple '18, McGrattan-Prescott '08,
Burstein-Monge-Naranjo '09) and open-economy neoclassical growth
(Kleinman-Liu-Redding-Yogo '26)
® Endogenous BoP components, (FA # 0)
® Broader interpretation of investment and capital

® Trade with long-run capital accumulation: Baldwin '92, Boileau '99, Alvarez
'17, Brooks-Pujolas '17, ..., Ding '25, Bagaee-Malmberg '25

® Allow for foreign investment and capital formation

® Global imbalances: Feldstein-Horioka '80, Backus et al. ‘92, Obstfeld-Rogoff
'95, Kraay-Ventura '00, ..., Reyes-Heroles '16, Dix-Carneiro et al. '23,
Alessandria-Bai-Woo '25, Caliendo-Kortum-Parro '25, ltskhoki-Mukhin '25

® Typical explanations: cons. smoothing, exorbitant privilege, risk diversification
® My framework does not require asset market trade!
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1. Model Framework



Household Consumption and Investment

® Countries denoted n,i,0o=1,..., N

® Exogenous labor supply in each country L;

® Household maximization problem
i 1
U= max ) ———log(Cy),
l Cit: It t=0 (1+p)* :
st witli +erl;tKyl;t > PGt + ZPntl,l;ty
n n
® Stock of capital K}, specific to owner i and user country n

. . Zi
:I1,t+1 = (1 - ‘5n)Krl7t + T’/nr

ni

® 7. country-specific investment efficiency term
® y,; > 1: bilateral investment frictions
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Production and Trade (within each period t)

® Two-tier CES demand across production locations (i) and owners (o)

® Elasticity 8 + 1 across locations
® Elasticity o + 1 across owners within a location

CRS Cobb-Douglas production of each variety differentiated by:
1-6; i
a7 = A1) P (k7))

unit cost co=Alw P (r;’)ﬁ" 1

1 1 1

Trade is subject to iceberg frictions T,;

Trade shares, ownership shares, and price indices:

Tni = (Tni€) O PY, PO =Y (tnic) ",

Expenditure share of n allocated to variety (i, 0): Tpio = 7p; - W?
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Key properties in steady state

® |nvestment Euler equation

re="0p (p+6)  Vio
Zo

® Capital stocks and investment

Z
o; K,-o —ol,-o Vi, o
Vio
® |n value terms: 5
'Di/io — ! rlo o
o0+ o;
N——
=Xi

® x; is important: share of steady state capital income re-invested
® Higher 6; — higher x; (intangible capital)
® |ndata: x =05
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Steady State: solution

® Given L, B, A Z, x, v, T, 0, the solution to the global steady state =
output X and relative wages w that satisfy:
1. Labor market clearing: w;L; =Y, (1 — ;) X? ,
2. Capital services market clearing: r?K? = 8;X? ,
3. Goods market clearing:

o
Xi = Z TCnio Yny
n
where expenditures

Y, = PnCn+;P,,I,§’
GNE
= wyl, + Zx,,r,‘,)K,? + Z(l—)(,-)r,-"K,-"
o

i
N—— [
domestic investment  net national capital income

=Woln+ Y reKS+ Y KM (1—xi) = Y_reKS(1— xn)
o i o

GDP Trade Deficit = NFIA + FA

and 7t,;, are import shares that are a function of relative wages w and
exogenous shifters A, Z, T, v.
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BoP identities and welfare in steady state

® BoP accounting in model is consistent with practice (BPM6)

® Retained earnings abroad are booked twice, as
(i) income inflow + (ii) investment outflow

NFIA, = ¥ rTKP — Yo re K2

FAL, =Y, Pal? =Y Pil,'n = - (Z, rinK,'nXi -2 rr?Kr?Xn)

Dn = NFIAn + FAn = (ZI rinKin<1 _Xi) - Zo rr?Kr?(l _Xn))

D, determined by net capital services trade (net of re-investment)

Welfare = real consumption, C,, = real GNE minus real investment

PnCn = waln+Y_r'KP(1— i)
i
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2. Mechanism:
Immiserizing Investment



Toy Model: Simplifications

® Two countries, H and F

® |ndex relative home technologies by A and Z

Index relative foreign wage by w

® g — 00: goods are perfect substitutes across owners o within location i

® Technology ‘switching’ depending on marginal cost (rental rate)
® Z > 1 — only two varieties produced in eqm: Hin H, F/H in F

Analyze welfare across three regimes
(1) complete autarky — (2) free trade — (3) free trade & investment
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(1) Complete autarky

® For any country:

Total consumption expenditures are

L 1—0—(1—)()153

® Price index is

_ B 1
P=Z TFA T5 1

® Real consumption is

b1 B 1.
C=ZTFATFL|1+(1—x)——| 7
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(2) Free trade, no foreign investment

® Solve for trade shares, expenditure shares on goods from H and F:

— 1 e — w
o1+ w Fm1vw

® Solve for relative wage:

__ _ 6B
w=A 1+0(1-p) 7 1+0(1-p)

® Solve for price index (common to both countries):

1 1

TP (14 w) #0-F 571
N ——
gains from trade

_ B
P=2Z 1-FA
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(2) Free trade, no foreign investment

® Home country real consumption:

_ 75 AT P | o=
Ci=ZFATF L1+ (1)t g () TP

——
H's gains from trade

autarky Cy

® Foreign country real consumption:

Cr = Zﬁ!*AlﬁL{l—l—(l—X)lfﬁ]ﬁ(l—i-w)f?(llﬁ)
—tfiva-niBylr e

F's gains from trade
autarky Cg
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(3) Free trade, free investment

Home produces using home technology (home capital)

® Foreign produces using home technology (home capital) when Z > 1

® No longer any differences in rental rates, r,'j = r/E’

Only cost differential is relative TFP, A

® Solve for trade shares, expenditure shares on goods from H and F:
Ty = 1 .
Po 14w P l+w
® Solve for relative wage:

0
w=A 10 > w2

® Foreign wage improves because of lower costs of foreign capital
® And free trade — no diversion effects of income transfer
® Freeing investment causes 7ty |, and 7t T
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(3) Free trade, free investment

® Solve for price index (common to both countries):

B 1
P=Z TFA TP (14+w) 0h 71
N—
gains from trade

® Since w > w(?), freeing investment causes P < P(2)
® |ncomes different: home earns L + rﬁKﬁ + rﬁKﬁ, foreign earns wlL

® Home country real consumption:

1

B 1 _
CH:ZPf;AlEﬁL 1+(1—|—w)(1—)()'3] 7 (my) 0P

- H gains from trade
autarky Cy X cons. income change

2 ()@

(3) B e
Gy 1+(1+vv)(1—)()ﬁ ((NH)(3)> P
ct: 1+ (1- )15

H cons. income gain H gains from trade
>1 >1
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(3) Free trade, free investment

® Foreign country real consumption:

1

B 1
CF=wZi-BAL-P Lﬁ (1 + W)B(lfﬁ)

F gains from H-tech
A~
N -1
Ly ZT-B (rtp)” 0P
~— ~—
autarky Cg x F income change F gains from trade

(3) (o
. -
=2 zi <<n><>> o
CF 1+ (1 X) 1-B F gains from H-tech <7TF)
—— >1 -
F income loss F gains from trade
<1

<1

> 1, increasing in Z

® Tradeoff between income loss (increasing in 8, 1 — x, 0)
and technology gain (increasing in Z)
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Model lessons

® Endogenous permanent imbalances from foreign capital income

® For Home: extra gains always positive
* NFIA = wig/(1—p)
® FA = —xwlp/(1—-B)
* D= (1-x)wlp/(1-p)

For Foreign (host): inward investment generates a tradeoff:
® Productivity transfer versus income loss
® Productivity transfer stronger the higher is Z
® Income loss stronger the higher is o (ownership substitutability)

® Under incomplete trade / investment: more nuanced ToT effects from
shifting income (and investment demand)
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3. BoP variation
in the data and model



Example: Capital Income and Investment Flows
(a) Common x =0.5

PISV = 45

rkRW = 90

NFIAys = 100 — 90 = 10
FAus = —(50 — 45) = —5
Dys =10+ (~5) =5
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Example: Capital Income and Investment Flows

(a) Common x =0.5 (b) Heterogeneous x
Xus =04, Xrow = 0.6

rKySy = 100 rKy3y = 100

PIYS, = 50

RoW

PIYS, = 40

NFIAys = 100 — 90 = 10 NFIAys = 100 — 90 = 10
FAys = —(50 — 45) = -5 FAys = —(40 — 54) = 14
Dys =10+ (-5) =5 Dys =10+14 =24

20 /40



How much BoP variation can MP data + model explain?
® OECD AMNE dataset — bilateral MP sales shares w§ = X2/ X;;

Correlate with unilateral gross and net BoP entries

Using data on MP, predict capital income from/to abroad:

inFIA, =Y "w/B;GDP;
i

outFIA, = Y w}B,GDP,
o

Using data on MP, predict investment flows to/from abroad:

outFA, =) xiw/B;GDP;
i

inFA, = ) _ xnw§BnGDP,
o

Xi is GFCF / domestic capital VA

21/40



Predicting NFIA, 2000 cross-section

NFIA: Country-Specific Parameters
R®=0.23, B =0.156, N = 40
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Observed NFIA / GDP
0
1
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!
N

-1

-2 -1 0
Predicted NFIA / GDP
B_i, x_i from WIOD. Year 2000, Ramondo cross-section.
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Predicting FA, 2000 cross-section

Observed FA / GDP

0

-1

FA: Country-Specific Parameters
R®=0.12, 3 =0.535 N =43
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Predicted FA / GDP

B_i, x_i from WIOD. Year 2000, Ramondo cross-section.
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Gross Direct Investment Income, country x year panel

DI Income Credit vs Predicted Credit
B = 1.089 (p = 0.000), within R® = 0.214

log(DI Income Credit), residualized
0
1

A -5 0 5 1
log(Predicted Credit), residualized

Residuals after partialing out In(GDP), country + year FE. 50 bins.
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Gross Portfolio Investment Income, country x year panel

Pl Income Credit vs Predicted Credit
B = -0.034 (p = 0.874), within R® = 0.035

log(PI Income Credit), residualized
-2

-4

°
® °
ee o .
¢ ‘o 0. °®
o®
°
2o %’ oo
o °
°
°
® o
; a’ ; :

log(Predicted Credit), residualized
Residuals after partialing out In(GDP), country + year FE. 50 bins.
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Direct

log(DI FA Liabilities), residualized

Investment Flow, country x year panel

DI FA Inflows vs Predicted FA Credit
B = 0.747 (p = 0.010), within R* = 0.145

T T T

T
-4 -2 0 2 A4
log(Predicted FA Credit), residualized
Residuals after partialing out In(GDP), country + year FE. 50 bins.
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Portfolio Investment Flow, country x year panel

log(PI FA Liabilities), residualized

Pl FA Inflows vs Predicted FA Credit
B = 0.289 (p = 0.376), within R* = 0.077
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i °
°
°
°
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log(Predicted FA Credit), residualized
Residuals after partialing out In(GDP), country + year FE. 50 bins.
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4. Gains (and losses) from openness



Welfare

® Gains from Openness = change in C from autarky to observed eqm

1 1 -1

A [N S - VK
Co = (o) T (@) T (An+<1—An>VZ”>

nn

trade investment
income

® ), is labor share of consumption income:

wpLp

Ap =
" WnLn+ZiﬁiX,'n(1_Xi)

ynK,., = share of net capital income from home-owned production
]Aﬁ,, = share of labor income from home-owned production

® Change in consumption income can be large!
Fon _ L
L — D,
Hnn 1 + ﬁn(17Xn)GDPn

® Income gains channel positive for deficit countries, negative for surplus
countries
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Data Sources and Calibration

® National Accounts and Detailed BoP:

® World Bank WDI
® WIOD socioeconomic accounts
® |MF BoP

Bilateral ownership shares
® OECD AMNE

® Bilateral trade shares
°* WIOD

Final panel: 2000-2015
Simplifications today:
® Set 0 = 6 = 5, estimate in future

® One-sector
® Exclude tax havens
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GFO: Largest 25 countries, 2000

GFO Decomposition, 2000

4

>

c
1

%
ﬁ
L

II- ‘II - IIII

o

T T

20 -10

10 20 30 40 50 60 70 80
Gains from Openness relative to Autarky (%)

|_ Trade price [ ] FDIprice [ Income gain [ Income loss|

o=5,0=5.Top 25 by GDP.

o

30/40



GFO: Largest 25 countries, 2005

GFO Decomposition, 2005
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GFO: Largest 25 countries, 2015

GFO Decomposition, 2015
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GFO summary

GFO Decomposition by Channel, 2015 (%)

Trade FDI Income Gain Income Loss Total GFO
All countries
Unweighted 14.6 8.5 3.0 —2.7 24.7
GDP-wgt 53 53 1.8 —2.4 10.3
USA 2.8 3.6 3.4

9.8
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Hat Algebra

® Unit cost and rental price changes:

e =Atw PP =0 ZP
® |nner nest:
=L wtE) T @ = (&)
o
® Quter nest:
p0 = Z_Tfni(fniéi)_gy Tni = (Tnii) O PY.
i

® New-equilibrium shares: 77/ = 7,;@¢ 7%, and wW/° = @9 w?.

® Market clearing:

Xi/o = Z”iﬁ Yo, Y, = Wawaln + ;BnKXanlr + Z,B/K(l - Xi) Ximv
n i

Wawnl, = (1 —BK) X!
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Partial changes in frictions, one country at a time

20% Bilateral Friction Increase on Real Consumption and Trade Deficit

()T &7V (i) T only (iii) 7 only
Country C (%) D/Y (%) C (%) D/Y (%) C (%) D/Y (%)
USA —3.15 0.97 —1.54 1.47 —1.68 0.99
JPN —2.21 0.50 —1.47 0.77 —0.76 0.50
DEU —569 —012  —3.63 0.09 —209  —017
GBR —553  —042 —291  —013 —2.64 —0.49
CHN —3.02 —043 —261 —069 —040 —0.43

Notes: Each row shows the outcome for the focal country when its bilateral frictions
with all trading partners rise by 20%. Shock (i): both trade (%) and investment (7)
frictions. Shock (ii): trade frictions only. Shock (iii): investment frictions only. C is
the percentage change in real consumption. D/Y is the trade deficit as a percentage
of GDP in the new equilibrium. Calibrated to 2005 WIOD/AMNE data, N = 44,

0=0=>5.

35/40



Partial changes in frictions,

20% Bilateral Friction Increase on

one country at a time

Real Consumption and Trade Deficit

()T &7V (i) T only (iii) 7 only
Country C (%) D/Y (%) C (%) D/Y (%) C (%) D/Y (%)
MEX -783 —353 —754  —6.53 0.03 —3.57
BRA —201 —252 —194 —3.96 0.03 —2.53
RUS —-335 —099 —336 —1.62 0.04 —1.00
POL -592 —559 —580 —861 0.10 —5.61
IDN —6.05 —227 —6.17  —4.06 0.24 —2.27

Notes: Each row shows the outcome for the focal country when its bilateral frictions

with all trading partners rise by 20%. Shock (i):

both trade () and investment ()

frictions. Shock (ii): trade frictions only. Shock (iii): investment frictions only. C is
the percentage change in real consumption. D/Y is the trade deficit as a percentage
of GDP in the new equilibrium. Calibrated to 2005 WIOD/AMNE data, N = 44,

0=0=>5.
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Unilateral US Inward Trade Frictions

Real consumption — inward trade (1)
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Hat change, 1 = baseline

37/40



Unilateral US Inward Trade Frictions

Real consumption & trade deficit — inward trade (7)
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Unilateral US Inward Investment Frictions

Real consumption — inward investment (U;,)
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Unilateral US Inward Investment Frictions

Real consumption (% change from baseline)

Real consumption & trade deficit — inward investment (V;;)
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Unilateral US Outward Investment Frictions

Real consumption — outward investment (V)
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Unilateral US Outward Investment Frictions

Real consumption & trade deficit — outward investment (Vo)
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Conclusions

® Neoclassical model of foreign investment and trade

Steady state imbalances reflect net trade in capital services

® Does not require financial asset trade (inter-temporal channel)

Suitable for quantitative analysis: hat algebra, GFO formulas

Today: stylized calibrations & lessons from one-sector model
® MP data + model can explain some variation in BoP
® Deficit (surplus) countries have additional income gains (loses)
® Income channel large enough for countries to lose on net from openness
(Bhagwati's immiserizing investment at work... in quant-Armington)

Future work:
® Account / allow for other (inter-temporal) reasons for imbalances
® Better empirical calibration / elasticities
® Explore optimal policy (obviously large rationale!)
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Appendix



Alternative: CES capital aggregator

® Quter-tier CES demand over N goods, one per country i

Rental prices

Ownership shares

Production uses labor and capital

Capital is a CES aggregate

1-Bi-Bi
g = AiL; Pkt
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National Income Accounting

+ NX

+ NFIA + FA
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FA and NFIA in the data

Financial Account vs NFIA, 2019
OLS: b =-0.476, R® =0.259, N = 168

Lq_ o

FA /GDP
0

-5 0 5 1
NFIA / GDP
FA > 0 = net inflows. Excl. tax havens.
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TD and NFIA in the data

Trade Deficit vs NFIA, 2019
OLS:b=0.876, R°=0.27, N = 168

1.5

TD / GDP
5

NFIA / GDP
Excl. tax havens. Labels = top 15 by GDP.
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TD and FA in the data a

Trade Deficit vs Financial Account, 2019
OLS:b=0.373, R° =0.04, N = 169

1.5

TD / GDP

FA / GDP
Excl. tax havens. Labels = top 15 by GDP.
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Testing alternative explanations

Same set of facts consistent with inter-temporal approach to the CA

Many explanations in the literature for the special case of the US

® Caballero Farhi Gourinchas '08 (supply of assets)
® Mendoza Quadrini Rios-Rull '09 (demand of assets)
® Atkeson Heathcote Perri 25 (exorbitant privilege)

® But... inter-temporal approach to CA imbalances should not have much
to say about the ratio investment to consumption

® Negative productivity shocks — 1/C falls — borrow more
If at all FA should be negatively correlated with //C
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Gross FA inflows fund investment more than consumption

I/C Ratio vs Total FA Inflows
B = 0.054 (p = 0.000), within R* = 0.046

log(l/C), residualized

T T

log(Gross FA Inflows), residualized
Residuals after absorbing country + year FE. 50 bins.
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Direct investment inflows fund | more than C

I/C Ratio vs DI Inflows
B = 0.075 (p = 0.000), within R* = 0.065

A
!

log(l/C), residualized
0
1

-1

1

-2

T T T
-3 -2 -1 0 1 2
log(DI Inflows), residualized
Residuals after absorbing country + year FE. 50 bins.
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Portfolio investment inflows do not

I/C Ratio vs PI Inflows
B = 0.014 (p = 0.076), within R* = 0.010

log(l/C), residualized

T T T

-4 -2 0 2 4
log(PI Inflows), residualized
Residuals after absorbing country + year FE. 50 bins.
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Is the value for the US credible?

® Gains from Openness for the US, 2015

A 1 1 ‘uK -1
Cn:(w,’;) o(1-pn) (7Tnn) 0(1—Bn) I:)\n+(1_)\n) nn

L

nn

FDI: 3.6%  ACR trade: 2.8%
income: 3.4%

o _ L

L Dn
ynn ]- + ,Bn(]-_Xn)GDPn

Domestic ownership share w; = 0.91

Domestic spending share 7t]] = 0.93

Labor’s share of consumption income A, = 0.65
D/GDP = 0.027

Bn =0.46, x, = 0.45

Hin = 0.91

L
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Comparison with ARRY formula

® ARRY: when p = 0.5 and ¥ — oo:

1
1 D 3
GO, = (mtp,) 2 X <1+9”>
———— Xn
direct effect
indirect effect

® x — oo Countries cannot lose from openness

Quantitatively: no countries lose
® Here: 3 surplus countries lose in 2015: RUS, KOR, CHN

US GFO in ARRY: direct = 7.6, indirect = 2.0

Why is the deficit-based income adjustment larger than ARRY?

Division against B and (1 — x) blows up effective deficit by factor of 4!
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