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1. INTRODUCTION

Despite its status as one of the world’s largest and most dynamic bilateral tr:
relationships, the benefits of existing U.S.—Japan trade have sometimes been c
tioned in policy and academic circlég\ variety of trade disputes over access to
the Japanese market continue, while the threat of protectionist measures ag:
Japan has become a bargaining tool for the United Statethis paper, we assess
the effects of more confrontational U.S.—Japan trade relations and contrast t
with more cooperative trade policies. Using a detailed two-country calibrated ge
eral equilibrium (CGE) model, we present empirical simulation results on bilater
trade war and trade liberalizatién.

Previous studies evaluating welfare effects of a trade war reveal possibilit
for welfare deterioration to all countries and welfare gains to some nations at |
expense of the others. In his theoretical investigation, Johnson (1954) sugg
that under a certain set of conditions, one country could become better off ir
tariff war than under free trade. With product differentiation and monopolisti
competition, however, Gros (1987) shows that neither country is likely to gain ir
tariff war. Using an applied partial equilibrium model of the motor vehicle industn
Gasiorelet al. (1989) show North America gaining from a tariff war with both the
EC and Japan. Markusen and Wigle (1989) find that the United States is essent
indifferent between Nash equilibrium tariffs and free trade, while Canada is bet
off by 4 billion (1977) U.S. dollars under free trade. Using a seven-country CC
model, Perroni and Whalley (1994) show that the United States and the E
welfare could increase by 52.5 and 128.4 billion (1986) U.S. dollars, respective
under a global Nash tariff war. However, the other five regions (Canada, Mexic
Japan, other Western Europe, and the rest of the world) would incur U.S.$1
trillion in welfare losses, resulting in a world welfare loss of U.S.$1.21 trillion
These studies bear out Johnson’s conclusion on the role of market power, gene
showing a positive correlation between country size and the optimal tariff rate:

Although both liberalization and trade war have been studied in a general ec
librium framework by a number of authors, the results presented in this paper

1See, e.g., Dornbusch (1990), Lawrence (1987), and Tyson (1993).

2 Schoppa (1997) attempts to identify strategies for the use of American pressure that might lea
Japanese concessions in a variety of policy issues.

3 Petri (1984), the first to construct a U.S.—Japan CGE model, shows that the effects of bilateral |
tection are highly asymmetric. For example, a 10-percentage-point increase in U.S. tariffs on Japa
imports would raise U.S. income by $2.5 billion (in 1980 prices) and reduce Japanese income by ¢
billion, while a similar Japanese tariff would increase Japanese income by $1.0 billion and lower L
income by $1.1 billion.
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the most detailed available for the U.S. and Jap®hile Markusen and Wigle
(1989) and Perroni and Whalley (1994) compute an optimal aggregate or unifo
tariff rate for each country/region they cover, our model computes a vector
optimal sector-specific tariff rates for the two countries that maximizes their d
mestic welfare. The next section provides a brief description of the two-count
CGE model. Section 3 analyzes the welfare effects of a trade war where e:
country chooses sequentially an optimal set of bilateral tariff rates to maximi:
its equivalent variations. In Section 4, results of unilateral and bilateral trade li
eralization experiments are assessed and compared with results of the trade
experiments. In Section 5, sensitivity analysis is conducted for both trade war &
trade liberalization experiments to establish the robustness of our results. The
nal section summarizes our conclusions and discusses possible extensions o
present analysis.

2. AU.S.-JAPAN CALIBRATED GENERAL EQUILIBRIUM MODEL

Our two-country CGE model is an 18-sector economywide model which sin
ulates price-directed resource allocation in commodity and factor markets.
maintains detailed information on sectoral prices, output, trade, consumption, &
factor use in a consistent framework that also accounts for national aggregates <
as income, expenditures, and savings. We have calibrated the model with a c
plete 1985 U.S.—Japan social accounting matrix (SAM), including input—outp
accounts for the 18-sector aggregatidrne SAM not only itemizes economywide
transactions between firms, households, government, and other domestic and
eign institutions, but provides import matrix by origin country.

Our model is distinguished by three important specificatioRsst of all, in
both countries, import and export demand and supply are fully endogenous.
other words, the U.S. and Japan are large enough to affect prices in the bilat
and the rest of the world (ROW) markets. The resulting six sets of sectoral tra
flows are thus governed by six endogenous price systems (U.S.-Japan, U.S.—R
and Japan—ROW imports and exports).

A second feature of this model is its differentiated product specification of tt
demand and supply for tradeable commodities. The extent of price adjustmel

4 For trade liberalization experiments, see, e.g., Francois and Shiells (1994), Goidi1993),
Lee and Roland-Holst (1995), Lex al. (1997), Martin and Winter (1996), Srinivasan and Whalley
(1986), Yancet al. (1997), and Young and Chye (1997). For trade war experiments, see, e.g., Lee ¢
Woodall (1998), Perroni and Whalley (1994), and Whalley (1998).

5The 18 sectors are classified as follows: (1) agriculture, forestry, and fisheries, (2) petroles
and mining, (3) food processing, (4) textiles, (5) wood products, (6) paper products, (7) chemics
(8) nonmetallic mineral products, (9) steel, (10) nonferrous metals, (11) fabricated metal produ
(12) general machinery, (13) electrical machinery, (14) motor vehicles, (15) other transport equipme
(16) precision instruments, (17) other manufactures, and (18) services.

6 The U.S.—Japan SAM is available from the authors upon request.

" See Lee and Roland-Holst (1998) for a complete set of model equations.
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as well as the volume and pattern of trade creation and trade diversion, are
important factors in determining the ultimate welfare effects of bilateral trac
policy. In this model, domestic demand consists of goods that are differentia
by origin (domestic goods, imports from the bilateral partner, and imports fro
ROW) and domestic production is supplied to differentiated destinations (dome:
market, exports to the bilateral partner, and exports to ROW). Extending simi
assumptions in the CGE literature (e.g., de Melo and Tarr, 1992), the present mc
uses a nested constant elasticity of substitution (CES) specification for dem.
and a nested constant elasticity of transformation (CET) for supply. The values
various substitution elasticities used in the baseline case are presented in Tak

Third, our CGE model is one of the few that treat international capital mobilit
endogenously. Since outward foreign direct investment (FDI) from Japan a
inward FDI to the United States have increased dramatically in the past dece
we have made FDI, or sector-specific capital flows between the U.S., Japan,
the rest of the world endogenous. See Table Il for the sectoral allocation of 1
stock of domestic capital and FDI. Capital is specified as a tradeable factor sen
whose demand is determined by domestic production functions and whose suj
is determined by rental rate arbitrage conditions. We treat inward (nonreside
capital as a CES differentiated factor in domestic use and outward capital as a C
differentiated factor service export. Capital flows from the U.S. and Japan to e
other and to ROW are fully endogenous, while we assume the two countries f:
perfectly elastic supply curves for inbound ROW capital.

In the trade war and liberalization experiments conducted in Sections 3 &
4, assumptions of constant returns to scale and perfect competition govern f
behavior. While this specification of market structure and conduct is restrictive
provides a clear baseline case for interpreting the adjustment process under di
ent policy scenarios. In Section 5.2, three alternative models of scale econon
and imperfect competition are employed and their results are compared to th
obtained in the perfectly competitive model. Although it would not be difficul
to project larger aggregate adjustments by specifying a process of intertemp
accumulation and investment, we have chosen comparative static analysis for
expedience and clarity of its results. The aggregate results are qualitatively con
tent with larger gains and losses that would result from longer term implementat
of the policies under study.

3. TRADE WAR EXPERIMENTS

Given heightened tensions between the two economic superpowers in rec
years, more confrontational U.S.—Japan trade policies are not an unreali

8 This specification is discussed in greater detail in Lee and Roland-Holst (1998). The small cour
assumption for capital does not exert an important influence on our results.

9 Baldwin (1992) shows that the extra output change resulting from human and physical cap
accumulation is likely to be quite large, but the welfare impact of the dynamic gain from trade
relatively small.
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TABLE |
Trade Elasticities Used in the Baseline Case

o T % & w
United States
1 Agriculture 1.91 1.07 1.82 69.63 4.00
2 Petro and mining 0.65 0.91 0.58 16.20 43.65
3 Food proc. 1.55 0.73 1.49 66.30 66.90
4 Textiles 1.72 0.57 2.96 31.36 55.27
5 Wood 1.29 1.36 2.12 28.63 39.99
6 Paper 1.25 0.73 2.12 83.23 43.87
7 Chemicals 0.94 0.64 1.56 91.48 22.58
8 Nonmetallic mineral 1.16 0.43 0.96 50.00 8.60
9 Steel 1.77 0.48 2.30 20.00 20.00
10 Nonferrous metal 1.75 0.63 2.14 20.00 20.00
11 Metal products 1.53 0.61 1.39 79.12 6.66
12 General machinery 1.18 0.65 1.89 28.89 19.37
13 Electric machinery 1.52 0.58 1.70 8.45 9.56
14 Motor vehicles 2.12 1.03 2.84 5.00 10.00
15 Other transp. eq. 1.61 1.21 1.44 48.69 9.37
16 Precision inst. 1.76 0.54 1.77 50.00 6.14
17 Other manufac. 2.06 0.49 2.55 71.62 36.67
18 Services 1.30 1.00 1.90 100.00 100.00
Japan
1 Agriculture 1.65 1.07 1.28 55.38 100.00
2 Petro and mining 2.24 0.88 1.32 8.85 100.00
3 Food proc. 1.04 0.73 1.00 100.00 100.00
4 Textiles 145 0.55 1.27 60.51 24.56
5 Wood 2.26 1.33 1.53 21.70 39.73
6 Paper 1.93 0.80 1.31 100.00 100.00
7 Chemicals 1.55 0.66 1.13 97.76 62.15
8 Nonmetallic mineral 1.77 0.39 2.16 100.00 14.19
9 Steel 2.27 0.48 1.72 9.64 4.17
10 Nonferrous metal 2.76 0.63 1.72 15.75 80.74
11 Metal products 1.64 0.55 1.71 100.00 12.39
12 General machinery 1.47 0.64 1.07 83.51 15.36
13 Electric machinery 1.48 0.69 2.05 70.70 7.76
14 Motor vehicles 1.68 1.03 1.45 100.00 5.07
15 Other transp. eq. 1.87 0.98 1.43 40.56 11.75
16 Precision inst. 1.61 0.52 1.99 100.00 4.96
17 Other manufac. 1.54 0.57 1.10 91.82 39.13
18 Services 1.92 1.00 1.24 100.00 100.00

SourcesSee Lee and Roland-Holst (1998).

Note.Definitions:o = elasticities of substitution (EOS) between domestic and imported products
t = elasticities of transformation (EOT) between domestic and exported proguet&EOS between
bilateral and ROW imported productsi= ROW import supply elasticitiesy = ROW export demand
elasticities. The common EQOT between bilateral and ROW exported prodyaitZ.0 is assumed in
both countries.
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TABLE Il

LEE AND ROLAND-HOLST

Sectoral Allocation of Stock of Domestic Capital and Foreign Direct Investment 21985

Stock of Stock of Stock of
domestic Japanese FDI ROW's FDI
U.S. sectors capital inthe U.S. inthe U.S.
1 Agriculture 58,220.6 n.a. n.a.
2 Petro and mining 34,227.5 27.2 12,024.7
3 Food proc. 19,927.9 118.9 3,931.7
4 Textiles 8,031.9 335 209.3
5 Wood 6,834.9 22.3 130.0
6 Paper 9,619.5 21.4 120.1
7 Chemicals 36,504.2 199.8 6,889.9
8 Nonmetallic mineral 4,477.9 36.2 273.1
9 Steel 1,243.4 16.1 48.7
10 Nonferrous metal 2,629.2 35.3 89.0
11 Metal products 11,669.8 58.3 441.3
12 General machinery 15,061.0 251.3 1,474.0
13 Electric machinery 13,177.5 210.9 1,038.5
14 Motor vehicles 5,721.7 109.8 485.3
15 Other transp. eq. 29,588.6 135.1 1,049.1
16 Precision inst. 7,198.2 25.9 429.1
17 Other manufac. 38,843.3 107.2 815.2
18 Services 888,780.3 6,525.0 34,591.6
Stock of Stock of Stock of
domestic U.S. FDI ROW'’s FDI
Japanese sectors capital in Japan in Japan
1 Agriculture 76,638.0 n.a. n.a.
2 Petro and mining 3,807.1 247.8 399.0
3 Food proc. 20,106.7 30.5 50.2
4 Textiles 8,125.9 20.8 34.5
5 Wood 6,334.5 17.9 28.5
6 Paper 7,356.4 21.5 35.3
7 Chemicals 19,690.4 311.8 510.8
8 Nonmetallic mineral 10,598.9 7.4 11.6
9 Steel 24,138.1 12.0 19.1
10 Nonferrous metal 4,063.0 7.3 12.1
11 Metal products 11,215.6 14.6 245
12 General machinery 14,819.9 320.4 523.2
13 Electric machinery 17,631.7 76.1 125.2
14 Motor vehicles 17,355.9 86.5 142.0
15 Other transp. eq. 3,408.3 61.2 30.3
16 Precision inst. 3,645.3 9.2 14.9
17 Other manufac. 15,429.2 325 53.8
18 Services 240,876.9 581.7 961.5

Sources.(1) United States: Department of Commerce, Office of Business Analysis
database; Department of Commer8arvey of Current Busineg®) Japan: Economic Plan-
ning Agency,Gross Capital Stock of Private Enterprisd965-1990; Ministry of Finance,

Zaisei Kinyu Tokei Geppo [Fiscal and Monetary Statistics Monthly]

2 Millions of 1985 U.S. dollars.
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policy scenario. Although negotiators generally understand the aggregate be
fits of market-based international resource allocation and the efficiency costs
conflict, the political economy of trade is often even more arcane than neoclassi
economics. It would thus be useful to do some reconnaissance in the uncha
terrain of U.S.—Japan trade wars. This section gives preliminary estimates of
magnitude and composition of costs that would be attendant upon a breakdowi
this long and prosperous friendship.

We compute the welfare effects of tariff wars using the CGE model adapted to
optimization framework. Consumer demand is represented by a linear expendit
system (LES) of the form

C—at (%) Y —a). M)

whereq; are subsistence minimum consumption levgjsare budget shares for
consumption}; 8i = 1), pi are composite good prices,is disposable income,
ande = ) i pi.*° The indirect utility function corresponding to demand function

(1) is given by
(8] :H[(%) (Y—a)Ti. 2)

Equivalent variation (EV), a broadly used measure of domestic welfare, is t
difference between the minimum income level necessary to attain utility lev
IU(p°, YO) given p® and that necessary to reach utility level p3(Y?) given p°.

It can be expressedas

Bi
EV = (Y! —a?) ]‘[(%ﬁ) —(Y°—aO). (3)

Inour general equilibrium simulations, a country (say, country A) initiates a tarii
war by choosing a vector of bilateral tariff rates to maximize its EV assuming th
the other country (country B) holds tariffs const&Country B then retaliates
by choosing a vector of own bilateral tariffs to maximize its own EV, subject
the tariff rates of country A. The two countries maximize their welfare function
sequentially until a noncooperative (Nash) equilibrium is attained. With the prese

10This demand function is derived from maximization of the Stone-Geary utility function
U=[]c -a)
i

subject to the budget constraint.
11see de Melo and Tarr (1992) for derivation.
12\We assume that protection against the rest of the world remains constant.
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model, convergence is attained with six iterations, and the outcome is the se
regardless of which country initiates conflict. This yields two sets of six simulatiol
with the same final result.

We experimented with other aggregate welfare functions, including real GI
and nominal value added, but the results were qualitatively sifilarshould
be emphasized that these results reflect a representative consumer approa
welfare. More disaggregated objective functions, perhaps more characteristi
the actual forces governing trade policy formulation, would not be as neutral
their effects.

Table Il reports the economywide results of trade war simulation experirffents
In the first iteration, the terms-of-trade always improve for the country initiatin
trade hostilities (step 1, rows 3—4). In equilibrium, U.S. terms-of-trade impro\
against Japan because of its relative size. The strong terms-of-trade effects
to relatively high optimal tariff rates: averaging 50.0% for the U.S. and 39.5% f
Japan (Table IV}® The higher U.S. optimal tariffs lead to a real appreciation of th
U.S. dollar against the yen (step 6, row 5). A major consequence of trade war
both countries is a reduction of about 25% in bilateral trade flows (rows 8 ariél 10

Although this is not reported in the table, it is worth noting that capital move
from Japan to the United States in every sector, driven by increases in real rate
returnin U.S. industries. Capital moves from the United States to Japan when Ja
initiates a trade war, but its flows are reversed when the U.S. retaliates. To the ex
that the country with higher tariff protection attracts foreign direct investmen
trade and FDI exhibit a substitutability relationship under tariff war. This resu
contrasts with our earlier finding (Lee and Roland-Holst, 1998) that under tra
liberalization bilateral commodity and capital flows exhibit complementarity i
many manufacturing sectots.

13 The average equilibrium tariffs were lower under EV maximization because the purchasing po\
component in the objective function mandated lower final goods prices.

14 Sectoral results are available from the authors upon request.

15 These tariff rates are higher than Markusen and Wigle’s (1989) results, but substantially lower t
Perroni and Whalley’s (1994). Markusen and Wigle find Nash equilibrium tariff rates of 18.1% for tf
United States and 5.8% for Canada. The relatively low rates may be attributable to their optimizat
method, which repeatedly computes general equilibrium solutions over a grid of changes in U.S.
Canadian protection levels. In contrast, Perroni and Whalley find extremely high tariff rates—e.
400-500% for the U.S., about 220% for Japan, and 900—-1000% for the EC. The authors acknowle
that these high post-retaliation tariff rates result largely from the low elasticity values they chose ba
on literature estimates and that increasing all trade elasticities by 33% would reduce EC's optil
tariffs from nearly 1000% to about 150%.

16 The large country assumption implies that a reduction in bilateral import demand resulting frc
higher tariff rates will reduce world demand for imports from the bilateral partner, thereby reduci
the world price of bilateral imports. (With the national product differentiation assumption, the wor
price of bilateral imports falls substantially.) Thus, for each sector, the domestic price of impo
increases by significantly less than the optimal tariff rate, resulting in a reduction in bilateral trade t
is proportionally smaller than an increase in the tariff rate.

17Under a different sectoral disaggregation, Lee and Roland-Holst (1998) find that bilateral lib
alization between the United States and Japan without restrictions on FDI increases sector-spe
bilateral capital flows in both directions in all U.S. and Japanese manufacturing sectors except airc
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TABLE IlI
U.S.-Japan Trade War Experiments

U.S. leads Japan leads
uU.S. Japan u.S. Japan
Step 1
1 Welfaré 4.50 —-9.91 -3.01 2.03
2 Real GDP 0.22 —0.66 —0.09 0.14
3 Aggregate TOT 1.81 —3.25 —1.95 4,55
4 Bilateral TOP 14.63 —12.66 —14.92 17.98
5 Bilateral exchange rdte —5.45 5.77 2.09 —2.05
6 ROW exchange rate -1.16 4.54 0.23 -1.82
7 Total imports —1.66 —-3.99 —0.40 -1.97
8 Bilateral imports —21.73 —-3.74 —-1.44 —22.82
9 Total exports —-0.69 —2.67 —-0.74 —-1.52
10 Bilateral exports —-3.74 —-21.73 —22.82 —1.44
11 Import adj. index 5.57 0.06 0.28 5.48
12 Export adj. index 0.39 11.85 271 0.05
Step 2
1 Welfare 1.61 —8.18 1.63 —9.95
2 Real GDP 0.13 —0.53 0.16 —0.66
3 Aggregate TOT -0.25 0.42 0.07 -0.29
4 Bilateral TOT -1.11 1.85 151 —-0.94
5 Bilateral exchange rate —3.66 3.80 —4.44 4.65
6 ROW exchange rate —0.95 2.81 -1.13 3.47
7 Total imports —2.00 —-5.77 —-2.39 —6.57
8 Bilateral imports —22.72 —24.52 —26.79 —26.24
9 Total exports -1.35 —-3.99 —1.49 —4.55
10 Bilateral exports —24.52 —22.72 —26.24 —26.79
11 Import adj. index 5.77 5.08 6.87 5.39
12 Export adj. index 2.86 11.81 3.06 14.02
Step 6 (Equilibrium)
1 Welfare 181 —9.95 181 —9.95
2 Real GDP 0.16 —0.66 0.16 —0.66
3 Aggregate TOT 0.08 —0.30 0.08 —0.30
4 Bilateral TOT 1.52 —0.95 1.52 —0.95
5 Bilateral exchange rate —4.57 4.79 —4.57 4.79
6 ROW exchange rate -1.15 3.59 —-1.15 3.59
7 Total imports —-2.37 —6.40 —-2.37 —6.40
8 Bilateral imports —26.74 —24.79 —26.74 —24.79
9 Total exports —-1.45 —4.46 —1.45 —4.46
10 Bilateral exports —24.79 —26.74 —24.79 —26.74
11 Import adj. index 6.86 5.01 6.86 5.01
12 Export adj. index 2.89 14.03 2.89 14.03

a\Welfare effects are reported as Hicksian equivalent variations (EVs) in billions of 1985 U.S.
dollars. All other figures are percentage changes.

b Terms-of-trade (TOT) effects are trade-weighted averages of percentage changes in corr
modity terms of trade.

¢ Bilateral and ROW real exchange rates are quoted as domestic/foreign currency, so a positiv
change implies real depreciation.
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Optimal Bilateral Tariffs in Trade War ExperimeftéPercentages)

LEE AND ROLAND-HOLST

TABLE IV

tr® tmt trn*
U.S. tariffs
1 Agriculture 0.2 55.3 42.0
2 Petro and mining 1.0 48.6 64.1
3 Food proc. 6.0 44.1 49.0
4 Textiles 18.1 46.6 54.5
5 Wood 3.4 54.3 59.9
6 Paper 4.4 54.7 62.0
7 Chemicals 8.0 35.6 42.6
8 Nonmetallic mineral 10.1 44.7 53.4
9 Steel 5.2 56.5 67.6
10 Nonferrous metal 3.7 49.7 59.1
11 Metal products 4.6 56.0 65.5
12 General machinery 3.9 48.2 58.6
13 Electric machinery 55 36.0 46.3
14 Motor vehicles 7.0 40.4 47.9
15 Other transp. eq. 3.9 19.0 28.0
16 Precision inst. 6.8 47.3 58.0
17 Other manufac. 7.1 45.2 50.7
18 Services 0.0 37.0 46.9
Trade-weighted avg. 5.1 40.9 50.0
Japanese tariffs

1 Agriculture 4.8 0.0 0.0
2 Petro and mining 1.8 57.8 56.9
3 Food proc. 16.0 54.1 48.4
4 Textiles 6.2 61.8 55.4

5 Wood 15 23.3 17.7
6 Paper 2.7 53.9 47.4
7 Chemicals 3.3 66.1 59.3
8 Nonmetallic mineral 2.7 48.4 44.3
9 Steel 1.9 36.8 30.0
10 Nonferrous metal 2.3 83.5 76.1
11 Metal products 3.5 54.3 49.0
12 General machinery 2.8 73.6 66.1
13 Electric machinery 2.9 62.7 57.6
14 Motor vehicles 13.2 52.8 47.0
15 Other transp. eq. 0.1 68.4 62.1
16 Precision inst. 5.7 62.1 57.1
17 Other manufac. 4.6 15.3 9.8
18 Services 0.0 64.0 59.7
Trade-weighted avg. 35 42.9 39.5

a Definitions: tm° = base tariff rates on bilateral importsn! = a bilateral country’s
optimal tariff rates given the other country keep®; tm* = equilibrium optimal tariff

rates.
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Import and export adjustment indices are presented in rows 11 and 12. Tt
are defined as the normalized changes in the composition of trade between
bilateral partner and ROW. For example, the import adjustment index is given |

[M1]Mol|/IM1| — Mol|
| Mol| '

8(Mg, M) = 100 4)

whereMg = (Mg, M{) andM; = (MP, M!) are the 2-tuple of bilateral and ROW
imports in the base and after the experiment, respectivelyj af\@nd| - | denote
Euclidean and simplex norm&Not surprisingly, the extent of trade adjustment
resulting from a trade war is quite large. In particular, a substantial portion
Japanese exports are diverted from the United States to the rest of the world.

Although the outcome is the same regardless of which country initiates tra
hostilities, the strategic paths do depend on the sequence. If the U.S. initiate:
can impose aggregate costs on Japan which the latter cannot completely rev
by retaliation. If Japan strikes first, however, the U.S. retaliation will reverse tt
situation, imposing costs on Japan in the second step which attain the full mag
tude of Japan’s equilibrium losses. Generally, Japan is in a disadvantaged strat
position, since it can gain only during the first round when it initiates trade hostil
ties. After this, or in the event the U.S. strikes first, Japan inevitably loses. Japa
strategic position is even weaker, since the stable equilibrium is actually achie\
at step 1 under U.S. leadership. Here the U.S. strikes first, but Japan would
unlikely to retaliate since it cannot impose sustainable losses on its advers
and would end up with lower welfare in equilibrium (—$9.95 billion instead of
—$9.91 billion in EV).

This outcome might imply that the U.S. has an incentive to initiate or at lea
threaten protectionistaction againstits long-time trading partner, but several cav
areinorder. First, we have assumed that the rest of the world would remain a pas:
spectator in open conflict between the world’s two largest economies. Second,
national product differentiation convention leads to more market power for ea
country than may be empirically valid (Brown, 1987), implying higher optima
tariffs than would be obtained under a more flexible demand struttuitérd, we
have assumed that the U.S. could implement an optimal set of tariffs, regardles:
the sectoral reallocations these might occasion within its own economy. Becal
the optimal tariffs are relatively high, implementing them would entail consid
erable structural adjustment to accommodate the sharp contraction in bilate
exports and imports.

Another qualification of the results depends upon the assumption that bc
countries are fully employing their domestic endowments of labor and capit:

18 The export adjustment index is defined analogously.

19Brown (1987) shows that in Armington-type models optimal tariff is nonzero even for a sma
country, suggesting that these models prejudice the case in favor of maintaining existing protect
The almost ideal demand structure (AIDS) is much more flexible than the CES demand structure,
it requires a great deal more information on parameter values (Deaton and Muellbauer, 1980).
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If this were not the case, then optimal tariffs would be zero until the economy
question reached its production possibility frontier. In other words, in a neoclassi
model, free trade is optimal for moving the economy from under utilization to fu
utilization. Only thenis it reasonable to look from efficiency gains to the possibilit
of shifting factor rents and terms-of-trade effects. It is thus an open questi
whether the U.S. is in a position to realize the potential gains of exploiting i
bilateral market power.

Asreported in Table IV, equilibrium optimal tariff rates differ across sectors, pa
ticularly for Japan. They depend on CES demand and CET supply elasticities :
trade shares, but it would be extremely difficult to derive a formula for sectoral op
mal tariffs in a multisectoral general equilibrium framework. Interestingly, Japanr
optimal tariffs on agriculture, the sector with the highest overall trade barriers, ¢
zero. This suggests that an improvement in the agricultural terms of trade res
ing from an increase in the tariff rate would have been small relative to the Ic
to consumers. Thus, Japan’s welfare level could be significantly enhanced by
removal of agricultural trade barriers and, ironically, Japan’s existing agricultut
protection is not in the country’s interest even in an adversarial trade situatic
Optimal tariffs are relatively low for wood and steel products, where Japane
import demand is inelastic. The lowest among nonagricultural sectors is for otl
manufacturing, which has a relatively high U.S. supply elasticity and is a broac
used Japanese intermediate. U.S. average optimal tariffs are substantially hi
and more uniform than Japan’s largely because its size as an importer con
greater market power.

4. TRADE LIBERALIZATION EXPERIMENTS

The previous section’s results that the U.S. welfare increases from the mut
imposition of optimal tariffs heighten the importance of understanding the potent
gains from more liberal trade relations. In particular, whether the U.S. gains mc
from liberalization than from a tariff war is a central concern for policymakers
Table V summarizes the aggregate results of three types of liberalization, e
entailing the removal of 1985 import protection (tariff and nontariff barriers) b
one or both countrie®.In experiment 1, the United States unilaterally remove!
import barriers on Japanese products. Experiment 2 represents Japanese unil
liberalization toward U.S. products. In experiment 3, the U.S. and Japan b
remove their bilateral import barriers.

In the first two experiments, the real exchange rate of the liberalizing coun
depreciates. This drives a large part of the adjustment process for the libera
ing economy, lowering the price of exports abroad and making domestic goc
more competitive at home. The former effect improves the country’s internatior
competitive position, while the net effect of the latter depends on the extent

20 Again, sectoral results are available from the authors upon request.
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TABLE V
Aggregate Results of U.S. and Japanese Trade Liberaliation
(Percentage Changes unless Indicated Otherwise)
Experiment 1 Experiment 2 Experiment 3
U.S. Japan U.S. Japan U.S. Japan
1 Welfaré 8.69 4.15 7.64 —1.40 15.98 2.54
2 Real GDP 0.17 0.25 0.21 -0.04 0.37 0.21
3 Aggregate TOT —0.40 0.90 0.56 -1.06 0.14 -0.21
4 Bilateral TOT -3.37 3.58 461 -4.00 1.09 -0.59
5 Bilateral exchange rate 3.03 —294 -2.39 2.45 0.53 -0.53
6 ROW exchange rate 0.66 —2.29 —-0.32 2.11 0.33 -0.20
7 Total imports 0.66 2.18 0.65 1.25 1.33 3.43
8 Bilateral imports 8.96 2.19 1.84 20.70 11.08 23.30
9 Total exports 0.68 1.57 1.81 2.09 2.53 3.75
10 Bilateral exports 2.19 8.96 20.70 1.84 23.30 11.08
11 Import adj. index 2.16 0.00 0.31 4.27 2.52 4.28
12 Export adj. index 0.19 4.62 2.52 0.15 2.75 4.49
13 Aggregate inward FDI  —3.80 13.29 4.09 -8.03 0.20 3.88
14 Bilateral inward FDI —6.63 8.52 546 -579 —-143 2.06

2 Definition of experiments: (1) U.S. unilateral liberalization on Japanese imports, (2)
Japanese unilateral liberalization on U.S. imports, (3) U.S.—Japan bilateral liberalization.
b See Table Ill.

prior protection, import shares, and CES trade substitution elasticities. In the c:
of U.S. unilateral liberalization, these benefits outweigh negative terms-of-tra
effects, and the liberalizing country gains overall. When Japan liberalizes unilat
ally, however, the negative terms-of-trade effects outweigh positive income effe
generated by liberalization, causing a welfare loss of $1.4 billion. The real depi
ciation of the home currency also causes a lower real rate of return on dome:
investment, inducing net FDI outflows from the liberalizing country. This resul
may in part explain the persistence of Japanese trade barriers in agriculture
some other sectors.

Results of experiment 3 provide a partial answer to the question, how much
the potential for trade cooperation between the two countries is yet unrealized?
comparative statics results, these estimates provide a lower bound on the ultin
effects of bilateral liberalizatioft. What they indicate is that, although most of
the fruits of cooperative trade might be realized with growth under the prese
trading regime, more liberal relations would confer even greater benefits. Giv
other existing conditions, bilateral trade liberalization would realize an increa

21 An endemic attribute of comparative static, neoclassical models such as the present one is resc
constraints and a consequent emphasis on patterns of adjustment and distribution rather than aggt
growth. Readers might be puzzled when they see relatively small aggregate effects resulting fi
dramatic policy changes like bilateral trade liberalization. This is an inevitable consequence of the t
of model used for this analysis, which is designed to give detailed information on relative prices,
sectoral composition of supply and demand, and other reallocative effects in the economy.
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of $15.98 bhillion in equivalent variation income for the United States and $2.¢
billion for Japan. Bilateral imports for the two countries would increase by 11.1
and 23.2%, respectively.

The most important fact is that U.S. gains from bilateral liberalization are &
most nine times those it could realize from “winning” a trade war, i.e., a success
implementation of optimal bilateral tariffs ($15.98 billion versus $1.81 billion)
Note, however, that the bilateral liberalization is not incentive compatible as
purely cooperative outcome. The U.S. benefits more from unilateral liberalizatic
irrespective of Japan’s response, than it could from a trade war. However, Ja
has no independent incentive to reciprocate U.S. unilateral liberalization. As ¢
periments 1 and 3 indicate (Table V), Japan is better off letting the U.S. liberali
alone. The solution to this incentive problem lies in the threat of noncooperati
action. The trade war experiments suggest that the U.S. has a credible threat
trade adversary, and this provides the mechanism to enforce bilateral liberalizat

5. SENSITIVITY ANALYSIS

5.1. Foreign Direct Investment, Country Size, Input—Output Coefficients,
and Trade Substitution Elasticities

In this section, four sets of sensitivity tests for the trade war experiments are ¢
ducted. First, the model is recalibrated assuming no foreign directinvestment flo
Second, U.S. intermediate demand, final demand, and value added are rescale
that the real GDP of the United States and Japan become roughly equal. Third.
remove the asymmetry in intermediate input matrices between the two count
by imposing the restriction that the input—output coefficients in Japan are equa
those of the United StatésFinally, we double the values of CES and CET trade
substitution elasticities.

Table VI summarizes the results of trade war experiments under alternat
assumptions and compares them with the baseline case. In the absence of
the U.S. gains and Japanese losses become smaller than when FDI is allc
(columns 3—4 of Table VI). This is because capital moves from Japan to the Uni
States in the latter case (Section 3). Because a reduction in Japanese capital
and an increase in U.S. capital stock would amplify the impact on real output, t
effects become smaller when there is no capital mobility.

While substantially lowering U.S. market power, rescaling the U.S. datatoequ
ize the real GDP of the United States and Japan would not change the stror
strategic position held by the former (columns 526)Yhis outcome may be

22The new SAMs become unbalanced after these restrictions are imposed in the second and
cases. Income and expenditures of the household, government, and rest-of-world accounts are
modified to correct a significant portion of the inconsistencies, and a RAS (row-and-column su
procedure is used to correct the remaining inconsistencies.

23 ee and Woodall (1998) obtain the result that both the U.S. and a group of East Asian count
lose from a U.S.—East Asian trade war.
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surprising at first, but the difference in the ratios of imports from the bilater:
partner to total demand between the two countries could explain this result. In
new U.S.—Japan SAM, U.S. imports from Japan are still considerably greater tl
Japanese imports from the U.S. In particular, in steel, general machinery, electr
machinery, motor vehicles, and precision instruments, U.S. imports from Jay
constitute significant shares of total imports, and the U.S. import dependence
these products is relatively large. Thus the extent by which one could improve
terms of trade against the bilateral partner by restricting imports, the real bargain
leverage in this trade game, is greater for the United States than for Japan.

Removing the asymmetry in intermediate input matrices is found to furth
weaken the Japanese position in a bilateral tariff war. In contrast to final produ
Japan is significantly more dependent than the U.S. on imported intermedi
products. In other words, equating the input—output coefficients of Japan to thos
the U.S. would reduce Japanese imports from the U.S. This would reduce the ter
of-trade effect of tariffs for Japan, resulting in greater welfare gains for the U.
and welfare losses for Japan (columns 7—8 in comparison with columns 5-6).

Doubling trade substitution elasticities weakens the market power of each co
try. While not reported in Table VI, the average optimal tariff for the U.S. decline
from 50.0 to 32.1%, while that for Japan decreases from 39.5t0 23.5%. The teri
of-trade effects become smaller, resulting in a smaller welfare gain for the U.S. ¢
a smaller welfare loss for Japan (columns 9-10). Despite the smaller increase
tariffs, reductions in bilateral trade become even larger than those in the base
case because of greater elasticities of substitution between domestic and for
goods (columns 9-10, rows 8 and 10).

5.2. Scale Economies and Imperfect Competition

Next, we conduct sensitivity analysis to determine how trade liberalization r
sults depend on the maintained assumptions concerning constant returns to ¢
and perfect competition. Harris (1984) and Cox and Harris (1985, 1992) ha
shown that scale economies can exert an important influence on the sectoral
aggregate effects of trade policy, yielding considerably larger welfare effects in t
presence of scale economies. To account for this possibility, we relax the assu
tion of constant returns and allow for increasing returns in manufacturing sect
(3—17). Increasing returns in our model are calibrated to a cost disadvantage r
given by

AC; — MG FG
D y — —m--- = -
CDR AC; TG’ ®)

where AG, MC;, FG, and TG are average, marginal, fixed, and total costs, re
spectively. In the presence of scale economies, fixed costs become positive ant
calibrated from

FC = CDRJINTC; + PVC], (6)
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where INTG and PVG are intermediate and primary variable (factor) costs, re
spectively.

We recalibrate the model as above and then conduct three types of experin
reflecting different assumptions about domestic firm conduct and price formatic
(1) contestable market pricing, where a threat of entry forces firms to set their pri
net of indirect taxes to the average cost; (2) Cournot competition with free ent
and exit; (3) Cournot competition with no entry or exit. For illustrative purpose
we have assumed that each manufacturing sector has a cost disadvantage ra
10% in all three cases.

Under contestable market pricing,

(1—tp,)Px = AC;. (7)

In Cournot competition, a firm faces a perceived demand elasticity eqogd;to
wheren; is the number of firms ang is the domestic market demand elastiétty.

It can be shown that, in equilibrium, each firm’s percentage markup of the pri
net of indirect taxes is the inverse of the perceived demand elasticity,

oMo 1 -

(1 —1p, ) Px, n; &

With free entry and exit, both (7) and (8) are included in the model, and the numt
of firms becomes endogenous. When firm entry and exit are not allowed, only |
is added for manufacturing sectors and the number of firms is fixed at the init
value.

The results for bilateral trade liberalization under the three behavioral alterr
tives are presented in Table VII. By comparing these aggregate adjustments v
their constant returns counterparts (experiment 3, Table V), scale economies t
little significance as long as firms price at average costs. In both the contests
and Cournot free entry/exit cases, the aggregate results are quite close to tt
obtained under constant returns. This result contrasts with many other calibra
simulations of trade liberalization under increasing returns, where aggregate w
fare effects can increase by orders of magnitude. The reason here is that, de:
the existence of unrealized scale economies in the base situation, liberalizal
induces significant trade diversion from other trading partners, limiting sector
output adjustments in both countries. Despite this fact, welfare gains for bc
countries are magnified by increases in per firm domestic output. This effect
substantially stronger for Japan, whose firms export a much larger share of tc
output to the United States.

The results obtained under Cournot pricing with restricted entry are quan
tatively different, but offer no new qualitative conclusions about the virtues ¢

241n order to simplify the model, it is assumed that all firms in a given sector have the same c
structure and are of equal size.
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TABLE VII
Aggregate Results of U.S.—Japan Bilateral Liberalization under Increasing Returns
in Manufacturing (Percentage Changes unless Indicated Otherwise)

Contestable market  Cournot competition ~ Cournot competition

AC pricing free entry/exit no entry/exit
U.S. Japan U.S. Japan uU.S. Japan
(€] @ 3 (O] 5 (6)
1 Welfaré 17.50 4.33 16.91 4.09 11.50 4.39
2 Real GDP 0.40 0.40 0.38 0.38 0.27 0.34
3 Aggregate TOT 0.19 -0.36 0.19 -0.35 0.17 -0.25
4 Bilateral TOT 146 —-0.97 1.44 —0.95 1.25 -0.72
5 Bilateral exchange rate 0.74 -0.73 0.72 -0.71 0.49 —0.49
6 ROW exchange rate 0.35 —-0.38 0.35 -0.37 0.28 —-0.21
7 Total imports 1.44 3.80 1.43 3.77 1.30 3.55
8 Bilateral imports 12.10 23.71 12.04 23.66 11.04 23.29
9 Total exports 2.61 4.46 2.58 4.40 2.34 3.73
10 Bilateral exports 23.71 12.10 23.66 12.04 23.29 11.04
11 Import adj. index 2.75 4.27 2.73 4.27 2.52 4.25
12 Export adj. index 2.79 4.64 2.79 4.64 2.76 4.47
13 Aggregate inward FDI 0.09 5.39 0.08 5.26 0.15 2.89
14 Bilateral inward FDI —-2.02 295 -1.97 2.88 —0.93 1.53
aSee Table llI.

increasingly cooperative trade relations between the U.S. and Japan. U.S. fir
ability to price monopolistically substantially reduces the country’s domestic gai
from liberalization by reducing EV income. At the same time, higher than con
petitive U.S. domestic prices limits the decline in Japanese terms-of-trade :
increases their welfare by comparison to a competitive bilateral pricing scénari

Thus, we conclude that the specification of industry structure and conduct
ert relatively modest influence on the estimated effects of either cooperative
confrontational bilateral trade policies. This is primarily because opportunities f
trade diversion limit individual sectoral adjustments. This can be contrasted w
results of Harris (1984), for example, where Canada’s gains from bilateral libe
alization with respect to the U.S. are greatly magnified under increasing réturn
Canada’s trade shares with the U.S. are extremely large by comparison to Jap:
and thus bilateral trade growth and sectoral output are more highly correlated e
when ROW terms-of-trade remain constant.

25 Although these results are not reported, we also simulated unilateral liberalization under increa:
returns. We found that Japan’s gains were again greater when the U.S. liberalized unilaterally
trade war simulations under increasing returns, Japan again suffered substantial losses while the
benefited (but by less than it would gain under bilateral liberalization).

26 The large welfare effects estimated by Harris (1984) are to some extent attributable to the Eastn
Stykolt pricing assumption used in his model.
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6. CONCLUSIONS

This paper presented some new perspectives on the long established trad
lationship between the United States and Japan. Although this trade has brot
immense prosperity to both nations, occasional acrimony and intransigence h
lately given way to more entrenched adversarial feelings. Reasons for this
manifold, including the divisive implications of rising regional trade blocs, per
sistent disagreements about domestic market access and agriculture, and, |
prominently, a chronic bilateral current account imbalance.

We conducted a series of general equilibrium simulation experiments to estim
the effects of bilateral trade conflict and cooperation. Were the two countries
engage in a trade war, bilateral trade would be reduced by about 25% and la
trade diversion would occur. Trade-weighted averages of optimal tariff rates ¢
found to be about 50% for the U.S. and 40% for Japan. Our welfare results yield
importantasymmetry, however, with the U.S. eventually benefiting from the mutu
imposition of reciprocally optimal tariffs. While this result on its face appear:
negative for those who advocate free trade, it provides the key to overcoming
incentive problem of liberalization.

Our findings on bilateral liberalization indicate that both countries would enjo
an increase in the domestic welfare. Although relatively small in GDP percenta
terms, sectoral output and employment growth is significant in many cases, and
U.S. gains are almost nine times those attained from the tariff war. Strategica
however, bilateral liberalization may not be incentive compatible. In particula
Japan gains more from U.S. unilateral tariff reductions and thus has an incent
to limit its commitment to trade liberalization. Because the U.S. has a credit
threat of retaliation, however, it can bargain with Japan to implement bilater
cooperation. In other words, the strategic environment is neither completely h
monious nor discordant. Together, these results yield a central policy conclus|
that is surprisingly congruent with recent U.S. approaches to trade negotiatic
with its ally. The U.S. threat of trade retaliation against Japan may be mutua
welfare-enhancing, especially if it promotes removal of existing trade barriers,
long as the U.S. never implements restrictive trade policy.
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