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I. INTRODUCTION

three decades, this region has achieved growth rates that were considerably

higher than those elsewhere. First, Japan experienced an unprecedented
period of economic growth in the post—World War Il era, and then became atech-
nological leader in the global market. The Asian NIEs (newly industrialized
economies of the Republic of Korea, Taiwan, Hong Kong, and Singapore) fol-
lowed Japan in growing from labor-intensive manufacturing to large-scale
industry with increasingly skill-intensive products such as consumer electronics.
More recently, China and ASEAN-Four (Thailand, Malaysia, Indonesia, and the
Philippines) have posted even more impressive growth rates than the Asian NIEs,
rapidly increasing their manufacturing capacity and exports of labor-intensive
products. Overall, the Pacific Asian share of world production has increased from
lessthan 9 per cent in 1960 to 23 per cent in 1994. Altogether, these countries have
significantly contributed to world economic growth and a dramatic expansion of
international trade flows, becoming pacesetters for global economic development
and models of efficient international specialization.

Unlike Western Europe or North America, the Asia-Pacific region has dra-
matically increased its intra-regional trade without region-wide free trade
arrangements. Instead, the expansion of regional trade has been largely fueled by
rapid East Asian growth and unilateral liberalization policies.! Asia-Pacific trade
expansion has been associated with so-called “open regionalism,” i.e., regional
economic integration without discrimination against extra-regional economies [4]
[8]. Indeed, during the 1993 summit in Seattle, the leaders of Asia-Pacific

T HE Asian Pacificisthe most dynamicregion of theworld economy. Inthe past
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1 Frankel [7] finds that an increase in intra-regional trade can be largely explained by rapid eco-

nomic growth in East Asian countries.
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Economic Cooperation (APEC) stressed the importance of multilateral liberaliza-
tion and that regional integration should be non-discriminatory toward the rest of
theworld [24].2 At the 1994 summit in Bogor, Indonesia, the APEC |leaders agreed
to achieve“full and open trade and investment in Asia Pacific no later than the year
2020.”3 With this timetable for liberalization, trade is likely to continue to be an
engine of growth for most of the region’s economies.*

The main objective of this paper isto assess the possible effects of the removal
of tariffs and nontariff barriers (NTBs) on Pacific Basin economies, using a ten-
country calibrated general equilibrium (CGE) model. The general equilibrium ap-
proach used in this paper reveals more extensive economic linkages than can be
captured by other methods.® Our ten-country CGE model details ten production
sectorsin each country and determines sectoral trade flows between Pacific coun-
tries endogenously. With this empirical tool, the patterns of regional and domestic
economic adjustment emerge in considerable detail, and one can discern the dif-
ferences between aggregate efficiency gains and the trade-offs among domestic
production activities, investments, and jobs. Beneath the smooth veneer of the
aggregate social welfare function, structural adjustments take place which have
non-negligible political implications. Thus, empirical work of this kind not only
reveal sthe complexity of motivesin negotiations, but can provide some guidelines
for their conduct.

Trade expansion in the Asia-Pacific region implies that employment linkages
between countriesarelikely to become extensive. Thus, one areaof special empha-
sisisthe labor market and employment adjustment. Employment shifts which re-
sult from trade areinvariably at or near the center of the negotiating table, sincethe
political sustainability of most policies can often be traced to their employment
effects. In the current CGE model, we explicitly model sectoral employment in
domestic production, the inter-sectoral domestic mobility of labor, and the labor
services or employment embodied in trade between countries. This approach
greatly elucidates the employment linkages between countries which are induced
by trade.® Our general equilibrium results suggest that devel oping and labor-inten-

2 APEC was established in 1989 with twelve member countries: Australia, Brunei, Canada, Indone-
sia, Japan, Korea, Malaysia, New Zealand, the Philippines, Singapore, Thailand, and the United
States. China, Hong Kong, and Taiwan joined APEC in 1991, Mexico and Papua New Guineain
1993, and Chilein 1994.

3 “APEC Economic Leaders Declaration of Common Resolve,” Bogor, Indonesia, November 15,
1994, as quoted in Dutta[5].

4 Elek [6] and Y amazawa[23] [24] summarize recent economic integration effortsin the Pacific and
discussthe agendafor APEC, while Saxonhouse [ 18] indicatesthat new region-wide liberalization
could lead to substantial trade creating effectsin the region.

5 An important exception is an OECD-World Bank collaboration to evaluate the global conse-
quences of GATT-type agricultural liberalization [9]. For an example of more traditional, partial
equilibrium trade share approaches to economic integration in Pacific Asia, see Kreinin and
Plummer [11].

6 The role of international capital mobility, which has been receiving increasing attention, will be
evaluated using the Pacific CGE model in a separate study. Doner [3] and Urata [20] suggest that
the acceleration of Japanese direct investment in Asia has intensified regional economic integra-
tion.
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sive countries in the region would become increasingly reliant upon export link-
ages to developed and more capital-intensive countries to fuel domestic employ-
ment and broaden the basis for raising living standards. Conversely, high wage,
high-tech export employment in the more advanced economies relies on the reci-
procity of this expanding trade.

1. CGE MODELING OF PACIFIC ECONOMIES

In this section, we present an overview of the Pacific CGE model and the data
sources. Our model isaten-country, ten-sector economy-wide model which simu-
lates price-directed resource allocation in commodity and factor markets. It main-
tains detailed information on sectoral prices, output, trade, consumption, and
factor use in a consistent framework which also accounts for national aggregates
such as household income, government budget, and employment. The model
equations are presented in the Appendix. The present model differs from the
mainstream of CGE specifications in three important ways. First, it is a detailed
ten-country model, so domestic supply, demand, and bilateral trade for the ten
countries (United States, Japan, China, Korea, Taiwan, Singapore, Malaysia, Thai-
land, Indonesia, and the Philippines) are fully endogenous at a ten-sector level of
aggregation.” Trade between all ten countries is thus endogenous, while their indi-
vidual trade flows with therest of the world (ROW) are governed by export supply
and import demand functions whose €elasticities depend upon the size of each
country in the non-Pacific market. The resulting 110 sets of ten-sector trade flows
are then governed by an equal number of endogenous price systems.®

The extent of price adjustments, as well as the volume and pattern of trade cre-
ation and trade diversion, areimportant factors in determining the ultimate welfare
effects of regional trade policy. A second important feature of the model is its
differentiated product specification of the demand and supply for tradeable com-
modities. Domestic demand is a constant elasticity of substitution (CES) compos-
ite of goods differentiated by origin. For each product category,

Di=A, [Z RK(DK)@-via ] eD o

where k includes the ten Pacific countries and the ROW. D¥ consist of domestic
goods, imports from each regional trading partner, and imports from the ROW. g;
are elasticities of substitution between D¥' s, and ADi and [ are intercept and share
parameters. Similarly, domestic production is supplied to differentiated destina-
tions (domestic market, exports to each trading partner, and exports to the ROW),
which is specified as a constant elasticity of transformation (CET) composite:

7 Australia, New Zealand, and Hong K ong have been omitted with reluctance because of data con-
straints, but will beincluded in future versions of the model. The ten sectors of the model arelisted
inTablel.

8 Thereare Y—;i = 55 sets of sectoral import and export flows, wherer denotes the number of coun-
triesincluding the ROW.
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S= & [g dk(sk)(rwl)/ri]Ti/(riﬂ), (2)

where 1; are el asticities of transformation between S¢'s, and Ag and & areintercept
and share parameters.®

Third, instead of assuming fixed economy-wide employment, we specify labor
supply endogenously to capture the positive income effects of liberalization on
aggregate employment. While patterns of sectoral adjustment are important in all
multi-sectoral CGE modelsincluding ours, the flexible aggregate employment as-
sumption is more plausible, particularly for China and ASEAN countries which
have relatively large surplus labor. We assume that a representative consumer
maximizes a Stone-Geary utility function over leisure and ten composite product
categories. Labor supply then becomes an increasing function of the wage rate and
adecreasing function of the marginal budget share for leisure.’

The Pacific CGE model has been calibrated to a ten-country 1985 social ac-
counting matrix (SAM) constructed by the authorsfor this purpose.** The principal
data source used to estimate the SAM was a ten-country, twenty-three-sector in-
put-output table estimated by the Institute of Developing Economies (IDE).*?
Structural parameters of the model were obtained by calibration, direct estimation,
or imputation from other sources. Calibrated values were computed for most share
parameters, input-output coefficients, nominal ad valorem taxes, and tariffs from
the SAM itself. Employment, capital stock, and direct foreign investment data
were gathered from official publications where possible or otherwise estimated
from the available data.*® Elasticity parameters for the United States and Japan
were obtained from a variety of published and unpublished sources, but for other
regions where no firm empirical estimates were available, averages of U.S. and
Japanese values were used.

The scope of the SAM and other dataistoo great to permit any detailed discus-
sion here, but Table | summarizes some general structural information on domestic
output, income, and trade for the ten countries. What emerges from these data are
sketched portraits of countriesat very different stages of development, whosetrade

9 Similar assumptions are used elsewhere in the CGE literature. See e.g., de Melo and Tarr [2].
10 The labor supply function that is consistent with our consumption specification is given by
Ls=rg ()X -29PA B fg==isecom A 0Bo<,
w/0 1-B, O
where B, isthe marginal budget share for leisure, wisthe wagerate, Y is disposableincome, p; are
prices of composite goods, A; are subsistence minimum consumption levels (A, is the correspond-
ing level for leisure), and C, isthe amount of |eisure consumed. The elasticity of labor supply with
respect to wageis
Ew = [(1 - Bo)ljsnax/LS -1

1 See Reinert and Roland-Holst [17] for applications of the SAM methodology to trade policy
analysis.

12 See I nstitute of Developing Economies [10]. National income and product accounts data for each
country are used to balance the household, government, savings-investment, and the rest of the
world accounts.

13 For example, for China, Singapore, Malaysia, Thailand, and the Philippines, value-added shares
and the economy-wide capital stock values are used to estimate sectoral capital stocks.



TABLE |

Economic AND TRADE STRUCTURES OF TEN PaciFic COUNTRIES

Sectoral Economic Structure (% Shares) Imports from Country of Origin as % of Total Imports Exports to Destination as % of Total Exports
S VA D M E tm NTB usajpnchnkortwn sgp mys tha idn phirow usa jpn chn kor twn sgp mys tha idn phl row

A. USA.

1. AgForFish 26 17 25 28 62 22 83 2101 01 1 3 0091 243 6 50 0 0 1 060
2. PetMining 55 40 59103 45 05 00 0100100 7 0091 60 5 2 2 0 0 0 273
3. FoodProc 46 23 45 49 52 34 00 41120131 285 61 3 11 110 077
4. Textiles 16 09 18109 15 146 410 461314 1 1 1 1 158 42 210100 288
5. OthNonDur 6.8 51 67 81 108 22 00 6116 0O0O0 1 085 114 3 3 1 1 1 1 076
6. Metals 32 22 34 64 32 32 00 18144 0 0 0 0 072 222 4 2 111 2 064
7. Machinery 58 51 59200216 49 00 35047 4 2 0 0 147 72 2 2 2 201 082
8. TranspEgp 50 34 52135153 32113 35001 0 0 0 0 0 64 61 101000 0091
9. OthDurable 29 27 30 76 61 64 00 21248 1 0 0 0 065 72 2 11000 086
10. Services 621 727 61.1 154 257 0.0 0.0 8111 00 0 1 188 61 12000 0 089
All sectors 100 100 100 100 100 35 51 17 134 1 1 0 1 1 72 92 2 2 110 1 082
B. Japan

1. AgForFish 25 30 31102 02 4878 29 1023 0 5 1 2 245 70 1 9 5 1 1 1 0 7 5
2. PetMining 26 06 48389 08 40 70 3 310 2 4 014 074 6 113 2 0 0 1 1 174
3. FoodProc 53 27 59 70 06162 77 27 559 0 1 3 0 148 5 4 2 9 2 2 3 1 221
4. Textles 21 14 22 38 25 68118 3 20208 0 0 1 0 048 20 4 8 3 3 1 1 1 158
5. OthNonDur 7.0 48 74 70 62 30 0030 224 1 2 3 2 153 16 11 9 6 2 2 2 3 149
6. Metals 66 37 68 59 96 16 0019 242 0 2 1 3 365 26 19 6 4 2 3 3 3 034
7. Machiney 94 71 80 46321 29 0054 065 2 1 1 0 0303 8 5 3 2 1 1 1 039
8 TranspEqp 56 34 43 17250 42 0070 000 0 O 0 O 02 46 5 1 1 0 1 1 1 045
9. OthDurable 36 28 36 35 59 41 0025 389 1 0 1 0 05454 5 5 3 2 1 1 2 027
10. Services 504 707 540173169 00161 14 611 0 1 0 1 175 16 3 2 1 1 1 1 1 075
All sectors 100 100 100 100 100 38157 16 43 2 1 3 1 6 163 34 7 4 3 1 1 1 1 047
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TABLE | (Continued)

Sectoral Economic Structure (% Shares)

E

135
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8.7
19.8
6.3
25
5.7
0.8
7.7

21
35
1.9
244
9.3
115
155
74
6.9

S VA D M
C. China
1. AgForFish 188 356 185 35
2. PetMining 45 43 4.0 09
3. FoodProc 71 31 66 95
4. Textiles 83 43 74 57
5. OthNonDur 8.7 54 9.1 16.2
6. Metas 56 33 6.7 135
7. Machinery 83 58 9.0 315
8. TranspEgp 23 15 27 6.7
9. OthDurable 6.4 48 6.1 52
10. Services  30.0 31.8 29.9 7.2 215
All sectors 100 100 100 100 100
D. Korea
1. AgForFish 8.0 145 87 88
2. PetMining 53 23 87 232
3. FoodProc 92 24 94 43
4. Textiles 78 42 47 48
5. OthNonDur 88 5.3 8.6 135
6. Metas 68 31 64 81
7. Machinery 69 43 7.1 187
8. TranspEgp 33 20 26 438
9. OthDurable 41 29 36 35
10. Services  39.8 59.1 40.1 10.3

All sectors
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TABLE | (Continued)

Sectoral Economic Structure (% Shares)

Imports from Country of Origin as % of Total Imports

Exports to Destination as % of Total Exports

S VA D M E tm NTB usajpn chnkortwn sgp mys tha idn phirow usa jpn chn kor twn sgp mys tha idn phl row

E. Tawan
1. AgForFish 50 66 63 80 17 69109 47 1 0 O 0 9 1 2 13 1267 0 6 4 3 0 0 1 8
2. PetMining 41 38 75174 22 97 03 5100 2 2 05 08 11 9 0 9 9 0 0 2 555
3. FoodProc 79 27 78 83 44302 35 2012 0 O 1 05 1 059 2149 0 1 1 1 0 0 026
4. Textiles 93 65 59 27189161 01 527 0 4 0 1 0 0 063 60 6 3 1 2 1 1 0 026
5. OthNonDur 114 7.8 122 145 103 146 03 2422 0 2 2 2 1 2 045 581110 1 1 1 1 3 014
6. Metals 75 42 80 87 55192 02 1042 0 1 0 0 0 0 145 6311 1 3 2 2 41 011
7. Machinery 9.1 57 65160 234 160 13 2251 0 1 2 1 0 0 023 64 51 1 21 1 1 02
8 TranspEgp 30 19 26 31 38536 47 1454 0 0 0 00 0 03 33 100 0 1 0 1 0862
9. OthDurable 82 6.1 47 39 192 209 04 1741 0 O 0 01 0 04 37 61 0 1 1 0 O 053
10. Services 344 546 387 173 107 01 28 20 8 0 O 0 001 07 19 71 1 1 00 0 071
All sectors 100 100 100 100 100 125 21 1822 0 1 1 2 1 2 054 47 92 1 21 1 1 035

F. Singapore
1. AgForFish 06 07 12 45 03 01 97 6 113 0 7 1813 1 140 51 40 7 4 13 0 0 4 18
2. PetMining 20.1 54 193 290 375 28 05 3 017 0 1 11 0 9 058 4130 1 1 17 5 4 054
3. FoodProc 25 16 32 60 24 01 54 9 380 2 32 3 2 041 13 6 4 3 1 9 2 1 161
4. Textiles 15 19 24 70 23 09 09 216 8 918 11 4 3 028 76 1 0 0 O 3 0 0 118
5. OthNonDur 55 49 58 76 59 01 36 1416 3 1 3 11 2 7 045 1411 6 4 5 13 512 1 28
6. Metas 26 22 42 53 21 00 00 939 1 3 4 3 1 4 036 1210 4 2 2 26 713 0 24
7. Machinery 120 102 103 173 227 00 25 2731 0 1 3 10 2 1 123 62 41 1 2 9 2 3 017
8. TranspEgp 23 39 39 40 16 31 48 3623 0 51 1 0 0 03 4 21 3 O 28 022 0 3
9. OthDurable 27 25 40 65 24 05 00 1326 2 3 7 5 1 2 041 42 8 2 1 1 17 2 5 0 23
10. Services  50.1 66.7 45.7 129 228 00 00 9 811 0 1 9 0 7 153 1 10 0O 0 0 0O 096
All sectors 100 100 100 100 100 12 19 1213 9 1 3 11 1 5 045 21 71 1 1 11 3 4 051
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TABLE | (Continued)

Sectoral Economic Structure (% Shares)

Imports from Country of Origin as % of Total Imports

Exports to Destination as % of Total Exports

S VA D M E tm NTB usa jpnchnkortwn sgp mys tha idn phlrow usa jpn chn kor twn sgp mys tha idn phl row

G. Maaysa
1. AgForFish 91 117 77 50 110 99 08 7 113 1 3 1 30 3 041 641 316 9 4 0 1 119
2. PetMining 125 130 85130 306 103 01 O 0 O O 0O 55 0 1 04 148 013 217 9 0 2 8
3. FoodProc 132 59 118 81 80128 14 11 3 9 0 2 4 15 2 054 15 8 2 3 021 1 0 149
4. Textiles 15 17 13 35 30315 00 618 6 714 4 4 2 037 4 40 1 118 1 0 426
5. OthNonDur 95 7.3 75 95163 142 01 1416 2 1 3 11 4 3 046 3 93 1 2 6 1 0 273
6. Metals 31 12 37 84 54134 06 539 16 3 9 0 0037 1200 1 1 4 0 0 271
7. Machinery 42 56 65259 155 194 11 2726 0 3 2 11 1 0 427 57 20 1 215 0 0 319
8 TranspEqp 29 14 44 71 04 252 133 558 0 0 1 8 0 0 02/ 9 0018 0 14 0 0 16 43
9. OthDurable 20 17 24 43 12268 24 926 2 2 8 15 1 0 03 25 40 0 030 0 0 239
10. Services  42.0 50.6 461 152 87 46 25 8 7 00 1 1 1 1 28 12141 3 218 1 0 1148
All sectors 100 100 100 100 100 146 19 1219 2 2 2 15 3 1 143 14241 7 313 3 0 233

H. Thailand
1. AgForFish 105 149 103 42 82282 61 9 06 00 0 1 0 083 1422 410 3 6 23 1 018
2. PetMining 54 38 84165 18 136 48 1 0 2 0 0 16 17 0 063 61 60 4 8 4 2 4 6 5
3. FoodProc 139 81 111 50291248 29 19 8 5 01 3 3 2 15 16 94 1 2 1 6 1 0 60
4. Textiles 85 63 75 48 125 324 02 323 41015 0 1 1 04 25 31 0 0 3 1 0 0 67
5. OthNonDur 48 39 50169 88215 22 1122 2 3 3 4 2 1 152 636 6 1 3 4 7 0 0 36
6. Metals 20 11 24111 46 157 13 446 0 4 7 3 O 0 036 17153 1 1 2 1 0 0 60
7. Machinery 22 19 26229 58203 19 1542 0 1 3 5 1 0 13 41000 1 015 5 0 127
8. TranspEgp 2.7 15 33 46 02325149 258 011 0 O 0 03 070 7 0 0 7 7 073
9. OthDurable 32 29 29 36 53304 13 1023 213 3 O 0 05 1712 3 0 1 2 1 0 064
10. Services 46.7 55.6 465 106 236 41 15 2417 2 1 2 2 1 1 151 2 10 0 0 0 1 0O 0 9%
All sectors 100 100 100 100 100 186 30 923 2 2 3 6 5 0 051 15102 1 1 3 5 0 061

291
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TABLE | (Continued)

Sectoral Economic Structure (% Shares) Imports from Country of Origin as % of Total Imports Exports to Destination as % of Total Exports
S VA D M E tm NTB usajpnchnkortwn sgp mys tha idn phlrow usa jpn chn kor twn sgp mys tha idn phl row

I. Indonesia
1. AgForFish 146 226 150 45 69 98 131 23 023 0 0 0 3 1 050 29171 2 2 0 1 0 0 48
2. PetMining 165 200 89 87689 51 25 3 1 0012 0 O 068 2359 0 5 2 4 0 O 0o 7
3. FoodProc 123 42 130 21 16 202175 15 58 01 3 0 7 061l 2812 8 6 3 4 6 2 2 29
4. Textiles 21 11 19 11 25353 24 1239 614 8 2 0 3 017 47 20 1 0 5 1 0 2 42
5. OthNonDur 48 37 53163 68 172 93 1319 1 3 4 7 0 O 151 141312 2 5 6 3 1 143
6. Metas 17 12 22109 27 165 83 1144 1 4 2 4 0 O 034 6624 2 0 9 0 O 116
7. Machinery 14 07 26240 06 272 153 1828 0 2 3 5 0 O 043 20 04 0 036 3 O 24 13
8. TranspEqp 32 23 41108 02259187 1324 0 01 5 0 O 056 0 00 O O O0OO0OTO 9 91
9. OthDurable 15 09 17 32 03304 131 1450 2 13 5 0 O 024 513 0 0 038 0 O 2 42
10. Services 420 433 455184 95 50 17 7 5000 0 0 O 08 1820 3 1 2 9 1 O 143
All sectors 100 100 100 100 100 162 100 1220 2 1 2 6 0 O 05 2247 1 4 2 5 1 0 117
J. Philippines
1. AgForFish 173 260 188 44 62 382 39 1915 8 5 2 1 7 1 2 40 1369 1 1 3 1 0 0 O 12
2. PetMining 65 27 79178 38265108 22 2 313 0 8 1 4 57 3612 5 210 0 2 O 16
3. FoodProc 176 106 180 75 106 420 38 2013 7 6 2 2 8 0 3 37 50 73 3 1 0 0 0 O 35
4. Textiles 24 16 07116 73401 03 2113 6 6 3 2 8 1 4 36 64 20 0 0 0O OO O 34
5. OthNonDur 55 33 51142 43392 85 2014 8 6 3 2 7 1 3 38 383245 0 3 0 2 4 4 20
6. Metals 30 13 23 45 79252 13211476 3 1 8 1 3 37 246 3 45 0 1 0 O 40
7. Machinery 24 12 05228 129 344 90 2014 8 6 3 2 8 1 3 36 56 10 1 1 415 2 O 22
8. TranspEgp 10 1.2 11 20 06401121 2214 6 52 0 9 0 4 38 020 7 0 0 0 0 O 72
9. OthDurable 1.2 08 10 13 18 470 43 2216 8 5 0 0 6 0 2 42 4 33 0 0 0 0 0 O 52
10. Services 430 513 446139446 73 19 6 2400 0 1 0 1 8 15 70 0 1 0 1 0 O 74
All sectors 100 100 100 100 100 260 63 17 8 6 3 2 1 6 1 3 53 28151 1 1 1 3 1 O 49

Sources: [10] [19] and authors' calculations.
Notes: 1. S=output, VA = value added, D = composite demand, M = imports, E = exports, tm = average nominal tariff rates, and NTB = ad
valorem equivalents of nontariff barriers. U.S. NTB on TranspEqp is applied to Japanese imports only.
2. AgForFish = agriculture, forestry, and fishery. PetMining = petroleum and mining. FoodProc = food processing. OthNonDur = other
non-durable goods. TranspEqgp = transport equipment. OthDurable = other durable goods.
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patterns are richly textured along the lines of comparative advantage and regional
location and a complex network of linkages between external demand and domes-
tic income, output, and employment. For example, the United States and Japan
most closely resemble an archetype of modern industrial economies, with small
agricultural sectors, over half of output and almost three-quarters of their income
(value added) in tertiary activities. The United States, a country geographically
linked to the world’s three largest trading regions (East Asia, Europe, and the
Americas) is the least dependent upon intra-Pacific trade. By contrast, Indonesia,
the Philippines, and Malaysiaare still very reliant on primary industriesfor domes-
tic employment and income, and they are embedded most deeply in the regional
trade matrix, with the highest levels of combined Pacific import and export depen-
dence.

Trade shares also reflect a combination of endowment differences and hierarchy
in development. The most advanced economies generally rely upon the least
advanced ones for primary products while exporting to the latter mostly manu-
factures. Pacific countries at intermediate devel opment stages are woven into the
fabric between the primary exporters and the United States and Japan, with bilat-
eral trade patterns varying widely depending upon relative resource endowments
and technological advancement.* For example, Korea's and Taiwan's imports
from Japan are dominated by manufactured goods while their main exports to
Japan are primary products and labor-intensive manufactures. Singapore has the
same relationship with Japan, but is a net importer of primary goods and net ex-
porter of manufactured goods vis-a-vis Malaysia, Thailand, and Indonesia. Over-
al, Taiwan, Maaysia, and Indonesia have heavy intra-regional export dependence
and are embedded in the regional trade matrix. Chinahad virtually no official trade
with Koreaand little trade with Taiwan as of 1985, but itstrade with both countries
hasincreased dramatically inthe past severa years.® U. S. trade with Japan and the
NIEsisdictated by relative differencesin factor endowments. Because of itsrela-
tive abundance in land, the United States plays more of the role of an agricultural
exporter and manufactures importer vis-a-vis these Asian trading partners.

Table | dso lists the ad valorem average nominal tariff rates and ad valorem
equivalents of nontariff barriersthat were applied to the ten sectorsin each country
in 1985.16 A few caveats apply to interpretation of these protection estimates and
the results which are obtained by simulations entailing their removal. Although
variation of protection across countries and sectors has remained relatively stable,
actual tariff ratestoday are probably lower in most of these countries. On the other
hand, each of the ten Pacific countries maintains some (and sometimes a consider-
able) degree of nontariff protection against imports and many of these have been

14 Park [15] suggeststhat Pacific Asiacould be divided into four groups of countries along aladder of
comparative advantage (the “flying geese” model of regional development): (1) Japan, (2) Asian
NIEs, (3) Maaysiaand Thailand, and (4) Indonesiaand the Philippines. The flying geese devel op-
ment pattern was previously discussed by Akamatsu [1].

15 China sintra-regional trade is underestimated because of the exclusion of Hong Kong, which has
been its major trading partner.

16 Seeeg., Laird and Yeats[12], Nogues, et al. [14], and UNCTAD [19] for dataon NTB coverages.
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increasing over the same period. To some extent, the inclusion of both falling tar-
iffs and rising nontariff barriers will offset each other.

1. TRADE AND EMPLOYMENT

In aworld of ever more fluid capital markets, it is increasingly difficult to assess
the gains from trade in terms of domestic value added or other aggregate national
income figures. Returns to mobile factors of production may ultimately accrue to
anyone in any country, regardless of where the production and income originate.
Thus, when evaluating the domestic benefits to be derived from a country’ s trade
orientation, it isimportant to apprai se returnsto relatively immobilefactors, which
represent more localized entitlement to gains from trade. The model described in
the previous section allows one to identify employment changes not only where
they occur, in aspecific country and sector, but wherethey might originatein terms
of demand.

To better understand multilateral employment linkages, recall that commaodity
or servicetrade correspondsto aflow of labor servicesfrom exportersto importers.
These factor service flows, tied to each source of supply and demand, can be ap-
proximated with labor/output ratios as follows:

L&=1g« €)
Lgk=1<Djk 4

where | denotes sector i’s labor/output ratio in country j, S/ denotes country j's
supply (exports) of commodity i to country k, and D J* denotes country j’s demand
(imports) of commaodity i from country k. L& and L i estimate employment em-
bodied in sectoral exports and imports between trading partners in the multilateral
trading system. In the next section, it will become evident that multilateral trade
and employment linkages are not always congruent. The net employment effects
of trade policy are difficult to infer from simple adjustments in trade patterns and
almost impossibleto intuit a priori.

Before discussing the simulation results, a ssimple bilateral example will illus-
trate the differences between the output and employment perspectives. Table 1l
gives two different indices of net trade, one based on trade flows, the other on
embodied labor services.'” These are defined as

hf _ Dihf
NE" = 100 M (5)
and
Lhf— hf
NLE" = 100 M (6)

17 See Lee and Roland-Holst [13] for a more detailed discussion of this example.
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TABLE I
NEeT ExporT AND NET LABOR SERVICE EXPORT INDICES FOR JAPAN

A. Net export indices

1965 1970 1975 1980 1985 1990
1 Agriculture, forestry, and fishery -57 -57 -83 -82 -88 -94
2 Petroleum and mining -98 -99 -98 -98 -98 -97
3 Food processing -34 -51 -65 -68 -78 -89
4 Textiles 13 13 6 5 2 -36
5 Wood =70 -89 -95 -95 -95 -98
6 Paper -9 -7 -4 -22 -18 -17
7 Chemicals 3 13 27 0 -8 -8
8 Non-metal mineral 76 54 41 26 25 -18
9 Steel 81 86 97 89 80 47
10 Nonferrous metals -38 -57 -50 -33 -47 -62
11 Meta products 91 92 7 83 74 44
12 Nonelec. machinery 28 26 48 62 72 58
13 Elec. machinery 80 72 65 66 7 60
14 Motor vehicles 80 89 91 96 96 84
15 Other transport equipment 73 58 76 49 61 31
16 Precision instrument 58 56 49 67 74 60
17 Other manufacturing 58 56 39 51 62 19
18 Services 19 -28 -20 16 -6 -8
Trade weighted average 7 0 -5 -2 13 7
(excl. petroleum and mining) 22 18 23 32 36 20

B. Net labor service export indices

(%)

1965 1970 1975 1980 1985 1990
1 Agriculture, forestry, and fishery 1 -8 -60 -62 -69 -88
2 Petroleum and mining -97 -99 -99 -99 -99 -99
3 Food processing -39 -64 -85 -91 -93 -98
4 Textiles -5 -22 -50 -64 -63 -89
5 Wood -46 -83 -94 -97 -97 -99
6 Paper -17 -32 -50 -73 -67 =77
7 Chemicals =27 -36 -33 -66 -67 -81
8 Non-metal mineral 70 30 1 -26 24 =71
9 Stedl 66 60 87 30 4 -56
10 Nonferrous metals -32 -65 -68 -61 -69 -88
11 Meta products 94 89 64 57 40 -29
12 Nonelec. machinery 45 20 27 29 45 -10
13 Elec. machinery 93 85 69 46 58 -1
14 Motor vehicles 91 92 88 88 84 30
15 Other transport equipment 80 62 75 8 44 =27
16 Precision instrument 81 66 41 34 45 -15
17 Other manufacturing 61 50 22 16 32 -30
18 Services 43 -12 -20 6 -22 -54
Trade weighted average 16 -4 -15 -22 -9 -41

Source: See[13, Appendix].
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where h denotes the home country and f the foreign trading partner. Equation 5
givesatime-series of estimatesfor net export indicesfor Japan’ strade with the rest
of the world. Equation 6 provides the corresponding indices of net labor service
flows. The numbers presented in Table Il clearly reveal the transition Japan made
from being arelatively labor-intensive to a capital-intensive trader. In terms of the
trade weighted economy-wide average, Japan has maintained a steady advantage
in net commodity exports (excluding petroleum and mining) while shifting deci-
sively to an embodied employment deficit, the latter of course corresponding to a
net surplus in exports of capital services. These trends reveal two important but
less publicized aspects of Japan’srolein global trade. Over the last two decades, it
has acted as a surrogate saver-investor-innovator for consumers around the world,
while shifting its labor requirements overseas to become aleading creator of indi-
rect employment.

Consider acasein point, Japan’ s trade with the ROW in 1990. Tablel indicates
positive net exportsin eight out of eighteen sectors. At the sametime, however, the
high capital intensity of Japan’ s exportsinducestrade to create many morejobsfor
foreigners than for its own citizens. As shown in the bottom of the table, Japan’'s
corresponding balances in net labor service exports are negative in al sectors but
motor vehicles, and the overall deficit exceeds 40 per cent of total trade in embod-
ied labor services. While Japan has benefited from its trade surplus, many of its
trading partners have enjoyed substantial advantages in terms of human resource
utilization and returns to relatively immobile factors of production. Given the en-
dogenous growth externalities associated with trade-oriented employment cre-
ation, it is arguable that countries with surpluses embodied in their abundant and
immobile factors may be the biggest benefactors from trade in the long run.

IV. TRADE LIBERALIZATION EXPERIMENTS

This section reports on the results of two trade-policy simulations with the Pacific
CGE model. In the first experiment, it is assumed that a Pacific free trade areais
created by the removal of al tariff and nontariff barriers (NTBS) governing bilat-
eral trade between the ten Pacific countries (hereafter referred to as PAC-10). As
column 7 of Table | shows, the ad valorem effect of NTBs in some Pacific coun-
tries exceeds its nominal tariff protection. In the face of evidence that the United
States and Japan have actually substituted the latter for the former type of import
protection in the 1980s, the agenda for trade liberalization has broadened in recent
years to cover voluntary and involuntary quantity restrictions, administrative de-
terrence, and other institutional mechanisms which can distort the prices of
tradeables. In the second experiment, it is assumed that the PAC-10 remove tariffs
and NTBs on imports from all sources. This is more analogous to embedding the
Pacific countries in a GATT-type regime of global liberalization, although ROW
import barriers are not explicitly changed.

An important aspect of the present results is the interpretation of labor market
adjustments. Employment is a central concern for policy makers, whether in the
domestic sphere or in international trade negotiations. The issue usually arisesin
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two separable contexts, international migration and shifts in domestic production
and factor use. While the first often arouses more direct public interest, the second
ismore significant and will be the focus of the analysis below. Worker mobility is
relatively limited, but employment can be highly mobile as production activities
shift across borders in search of resources and markets.

As implied in the previous section’s discussion, employment linkages will be
evaluated from amulti-faceted demand perspective. Domestic demand creates do-
mestic employment in domestic production and foreign employment in the pro-
duction of imports. Likewise, external demand creates domestic employment in
production for export. This leads to two kinds of employment, direct domestic
employment, and indirect domestic and foreign employment embodied in exports
and imports respectively. In the interpretation below, particular attention will be
given to trade in embodied labor services or multilateral employment linkages. As
was demonstrated in Section 3, trends in trade and embodied employment flows
may not be systematically correlated, and the two are best evaluated separately.

A final general note on the simulations concerns their comparative static nature.
Trade liberalization sets economic forces into motion which can take a decade or
more to achieve their full effect on the level and composition of international eco-
nomic activity. A comparative static model like the present one does not account
for some long-term phenomena such as population growth, capital accumulation,
and resource depletion. Thusit islikely that these results underestimate the ampli-
tude of some adjustments, particularly those wherelong-term investment and inno-
vation are important. However, other results might be overestimated, particularly
where resource sustainability could eventualy play a significant role. Despite
these limitations, amodel of thistype is more transparent for capturing short- and
medium-term structural adjustments to the removal of sectoral trade distortions.

A. Aggregate Results of PAC-10 Bilateral Tariff and NTB Removal

Aggregate results for the two experiments are presented in Tables 111 and 1V.
The equivalent variation (EV) income measure in column 1 represents the aggre-
gate change in real consumer purchasing power measured in 1985 hillions of U.S.
dollars. This can be contrasted with the real GDP measure which is price deflated
aggregate value added. Table I11 shows that most of PAC-10 countries would ben-
efit from liberalizing their bilateral tariffs. The region as a whole experiences a
U.S.$17.5 billion risein EV income, athough thisis very unevenly distributed in
both absolute and percentage (of base GDP) terms. Real GDP rises by U.S.$18.2
billion, but Singapore and Taiwan actually experience afal in real domestic out-
put. This happens primarily because of increased import penetration, but overall
employment rises in both countries as their trade orientation shifts to more labor-
intensive exports (e.g., textiles) and non-tradeables. China, Maaysia, Thailand,
and the Philippines experience real output increases of more than one per cent.

The employment effects of Pacific tariff liberalization are even more salutary
than real GDP growth, with 13.5 million workersin new employment and percent-
age gainswhich exceed real GDP growth in every country but Japan. In part thisis
a result of the constraint on total capital stock (i.e., not a dynamic model) and
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TABLE 11
PAC-10 RecioNAL TARIFF AND NTB LIBERALIZATION

EV Real Tota Tota Tota Pacific Pacific Import Export
Income GDP Emp. Imports Exports Imports Exports Emp. Emp.

@ @ 6 6 6 6 O @6

A. Absolute changes

U.SA. 6.5 54 312 9.0 7.9 9.3 82 494 80
Japan 55 6.4 15 106 115 100 104 3513 114
China 31 40 9,636 22 33 31 25 22 3477
Korea 0.0 0.7 170 21 28 21 24 104 151
Taiwan 08 -01 77 22 14 15 19 77 114
Singapore 0.2 0.0 8 0.9 0.7 0.5 0.9 98 12
Maaysia 0.7 04 299 11 0.8 1.0 11 89 190
Thailand 0.2 0.4 998 0.4 0.7 0.6 0.5 36 343
Indonesia 0.3 04 1,146 1.0 12 11 13 118 278
Philippines 0.1 04 852 05 0.8 05 0.6 46 339
Total 175 182 13513 301 309 298 298 4597 5,098
B. Percentage changes
U.SA. 0.2 0.1 0.3 23 31 84 178 32 2.8
Japan 0.4 0.5 0.0 7.1 59 183 99 316 4.0
China 1.0 14 19 52 108 154 190 16 18.1
Korea 0.0 0.7 18 7.1 92 130 161 105 14.0
Taiwan 15 -01 11 9.0 41 140 9.0 9.5 8.9
Singapore 14 -02 0.6 47 33 44 9.3 6.5 25
Maaysia 25 14 5.3 75 54 126 105 9.0 17.1
Thailand 0.6 11 4.8 45 71 133 137 89 15.9
Indonesia 04 0.5 18 7.8 57 201 75 151 7.3
Philippines 0.4 14 4.3 89 109 236 175 156 16.7
Wagt. ave.* 0.3 0.3 17 4.3 50 122 122 132 13.8

Note: Absolute figuresin 1985 billions of U.S. dollars except total employment (column 3),
employment embodied in imports (column 8), and employment embodied in exports (column
9), all of which are in thousands.

* Weighted average.

mobility, which limits growth to more labor-intensive expansion. China has the
largest absolute employment gain (9.6 million), but in percentage termsthe biggest
job creators are Maaysia, Thailand, and the Philippines, exceeding 4 per cent of
their labor forces.

Overall, imports and exports increase by an average of 4.3 and 5.0 per cent re-
spectively (columns 4 and 5). Trade between the PAC-10 rises by 12.2 per cent
(columns 6 and 7), indicating a significant amount of trade creation from the re-
gional trade agreement. To see the effects of trade on employment linkages, col-
umns 8 and 9 display the absolute and percentage changesin employment embod-
ied inimports and exports. Clearly, the pattern of absolutejob creation will depend
upon the relative labor force size and labor intensity of each country, while per-
centage changes depend upon a combination of labor intensity (internationally for
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TABLE IV

PAC-10 MuLTILATERAL TARIFF AND NTB LIBERALIZATION

EV Real Totad Totad Total Pacific Pacific Import Export
Income GDP Emp. Imports Exportsimports Exports Emp.  Emp.

“@ @ 6 » 6 6 O 6 O

A. Absolute changes

U.SA. 11.3 51 187 205 142 140 6.0 1,051 148
Japan 78 136 68 21.3 270 8.8 138 4,088 314
China 6.8 6.8 14,137 5.9 6.0 2.7 2.7 177 5,184
Korea 0.6 13 211 37 44 20 24 186 192
Taiwan 0.7 1.0 159 31 34 14 25 120 172
Singapore 0.3 0.1 12 13 11 0.9 0.6 163 11
Malaysia 0.9 0.7 4383 17 15 1.0 11 126 219
Thailand 0.8 08 1,131 13 13 05 0.5 82 404
Indonesia 0.3 11 2,754 16 24 0.7 19 143 596
Philippines 0.5 0.9 1,246 11 15 0.5 0.8 73 492
Total 301 314 20,388 615 629 325 325 6,208 7,732
B. Percentage changes
U.SA. 0.3 0.1 0.2 52 55 126 131 6.7 53
Japan 0.6 1.0 01 143 138 161 132 36.8 10.9
China 2.2 23 28 137 200 134 213 131 26.9
Korea 0.7 15 22 123 146 127 163 187 17.7
Taiwan 14 1.7 22 130 103 131 116 148 135
Singapore 18 0.3 0.9 6.8 55 7.9 6.7 108 2.3
Malaysia 3.0 23 86 115 98 118 102 127 19.7
Thailand 2.2 2.2 54 134 142 114 143 203 18.8
Indonesia 04 12 44 123 117 133 113 183 15.6
Philippines 1.6 2.9 63 210 212 197 226 2438 24.3
Wat. ave.* 0.5 0.5 2.6 87 102 133 133 179 209

Note: Absolute figuresin 1985 billions of U.S. dollars except total employment (column 3),
employment embodied in imports (column 8), and employment embodied in exports (column
9), al of which are in thousands.

* Weighted average.

imports, domestically for exports) and trade expansion. For the region as awhole,
4.6 million new jobs are embodied in regional import demand, while exports from
theregion generate 5.1 million new jobs. The differenceisjob creation from export
links to the rest of the world, which is absent from the import total.

Most countries see increases in employment driven by both domestic and exter-
nal demand, but imbalances between the two depend upon where the country ison
the scale of relative labor intensity. The United States and Japan, for example,
create many more jobs abroad than their trading partners create for them, but thisis
quiteinevitable given their relatively capital-intensive domestic production. China
isat the other extreme, with 3.4 million extrajobsembodied in its exports, but only
22,000 jobs embodied in its imports. Not surprisingly, the percentage changesin
employment embodied in exports reflect significant export employment stimulus
experienced by the labor-intensive economies, i.e., China(18.1 per cent), Malaysia
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(17.1 per cent), Thailand (15.9 per cent), and the Philippines (16.7 per cent). Even
relatively capital-intensive Koreaexperiences a sharp rise (14.0 per cent) in export
employment because of textile market liberalization.

It is observed that trade is creating employment at a faster rate than is overall
domestic production. Consider the United States, for example, for which total im-
ports grow by 2.3 per cent while the foreign employment tied to its imports grows
by 3.2 per cent. On the supply side, U.S. employment for export production grows
2.8 per cent generating 80,000 jobs. These account for about 26 per cent of the
economy-wide job creation (312,000), which is significantly higher than the pro-
portion of aggregate exports to gross output.

B. Aggregate Results of PAC-10 Multilateral Tariff and NTB Removal

The second experiment represents a scenario which might approximate more
closely the progress of APEC toward free trade than the first scenario. Thisis be-
cause the APEC proposal to complete the trade liberalization process by 2020 will
belargely nondiscriminatory. TableV presentsthe results of an experiment where
al the PAC-10 countries essentially become free traders, not only among them-
selves but with respect to the rest of the world. When the PAC-10 abolish al nomi-
nal tariffsand NTBs, the aggregate regional gains are about 70 per cent larger than
those of the first experiment, including over 30 billion 1985 dollars of EV income
and real GDP growth, and over 20 million new jobs in the region.’® While the
results across countries are not uniform, every country gains in aggregate income
and job creation, with the latter exceeding the former in percentage termsin devel -
oping countries. In Maaysia, Thailand, and the Philippines, for example, aggre-
gate employment gains exceed 5 per cent of the labor force. In the case of the
United States, however, EV income gains exceed those of within-region liberaliza-
tion, but its real GDP and employment gains (U.S.$5.1 billion and 187,000 jobs,
respectively) fall short of those it would enjoy from the regional agreement
(U.S.$5.4 billion and 312,000 jobs). Thismay be because the United Statesis simi-
lar to other non-Japanese OECD countries and benefits from preferential accessto
the Pacific market.

Compared with the first experiment, the increases in total imports and exports
aresignificantly larger inthis scenario. It is noteworthy that regional trade expands
substantially more than overall trade even when the liberalization is nondiscrimi-
natory. In percentage terms, the most significant aggregate adjustments are in
trade-embodied employment. Imports into the region generate 17.9 per cent more
jobsfor the PAC-10 compared to the baseline, while exports employ 20.9 per cent
more than in the status quo situation. Clearly, the existing system of import protec-
tion within the Pacific region is a serious impediment to economic efficiency and
growth.

18 Compare these figures to the dynamic estimates for GATT by Goldin, Knudsen, and van der
Mensbrugghe [9]. With the present model, we do not remove rest-of-the-world tariffs, so it is
likely that these results understate the potential gainsfrom global liberalization evenin acompara-
tive static framework.
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Asisoften the case with trade and trade theory, aggregate resultstell only part of
the story and can in many cases give misleading signals about the institutional
feasibility of reform measures. In particular, efficiency gainswhich arerealized for
the world may not be conferred on the region, gains for the region may not be
conferred upon all the member countries, and country gains are rarely distributed
uniformly or even univalently across sectors and other domestic institutions. As
was mentioned in Section I, this issue is centra to the distinction between trade
theory and trade policy practice. Generally speaking, both the sign of adjustments
and their amplitude change (the latter increasing) with the transition to a more
microeconomic perspective.

There are two paths in the decomposition of aggregate trade effects, between-
country and within-country effects, and some discussion is devoted to each below.
From the intercountry perspective, the aggregate domestic impact of trade policy is
decomposed into an elaborate mosaic of bilateral relations, each with their own
political, cultural, and geographic implications. Within a country, aggregate ef-
fects are decomposed across sectors and other more specialized economic
institutions, and here arises the complex political economy of industry, labor, and
domestic welfare policies. Each of the two perspectives givesriseto very different
issues, but ultimately the two must be reconciled if trade policy is to be managed
coherently.

C. Regional Trade and Employment Linkages

To seetheintercountry implications of Pacific trade liberalization more clearly,
TableV presents bilateral trade flows among each of the PAC-10 countries and the
rest of the world. The figures given in the table are for the second experiment,
changesin bilateral import and export flowsresulting from PAC-10tariff and NTB
removal with respect to all imports. The rows of the table are exporting countries,
the columns importing countries. Row and column sums of the table thus corre-
spond to the aggregate country export and import changes, while the matrix details
their bilateral composition. Asthe aggregate resultsindicate (Table V), Japan ex-
periences a sharp rise in both imports and exports, totaling U.S.$21.3 and
U.S.$27.0 billion respectively.

While the nominal results are of interest, changing bilateral trade patterns are
easier to discern in the percentage table. Although there are strong trade linkages
among the PAC-10 countries, the percentage changes in trade volume differ
considerably across different bilateral partners. For example, Thailand increases
import demand from neighboring China by 18.9 per cent, but from its southern
neighbor Malaysia by only 5.3 per cent. U.S. demands for Chinese, Korean, and
Philippine goods increase by 17.0, 17.5, and 20.8 per cent respectively, but only
2.3 per cent more ROW goods come into the country. Singapore increasesimports
from China and the Philippines by 14.2 and 21.4 per cent, but from the United
States by only 3.4 per cent.

From an export perspective, Chinese prospects improve substantially vis-a-vis
Japan (25.8 per cent), Indonesia (22.6 per cent) and the Philippines (24.3 per cent),
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TABLE V

CHANGES IN BiLATERAL TRADE FLows ResuLTING FRom PAC-10 GLosAL TARIFF AND NTB RemovaL
A. Millionsof 1985 U.S. dollars

Destination
Origin USA JPN CHN KOR TWN SGP MYS THA IDN PHL ROW Total
U.SA. 3975 395 680 443 76 121 60 161 137 8,192 - 14,240
Japan 8,451 2,102 1,025 800 195 407 313 401 87 13,261 : 27,041
China 641 1,660 0 0 251 41 34 53 67 3255 6,003
Korea 1,720 546 0 25 27 28 22 24 35 1959 4,386
Taiwan 1,818 384 121 49 38 3H 25 28 18 932 © 3,449
Singapore © 185 104 12 20 19 184 53 62 7 426 - 1,072
Malaysia 220 471 16 101 47 120 26 6 62 458 = 1,526
Thailand 166 170 36 30 25 20 59 7 6 807 : 1,325
Indonesia 386 1,181 30 79 47 114 15 5 33 486 = 2,376
Philippines. 412 279 10 17 18 18 65 8 2 692 1521
ROW 6,477 12,530 3,159 1,666 1,708 480 718 757 866 620 28,982

Total 20,474 21,301 5,880 3,667 3,132 1,340 1,674 1,305 1,608 1,072 30,466 91,920

B. Percentage
Destination

Origin USA JPN CHN KOR TWN SGP MYS THA IDN PHL ROW Ave
U.SA. 165 88 113 101 34 71 68 101 159 39 55
Japan 125 149 142 157 73 152 143 162 223 144: 138
China 170 258 00 00 142 159 189 226 243 190 200
Korea 175 139 00 150 107 106 146 129 230 129 146
Taiwan 114 122 158 128 70 112 102 108 185 79 103
Singapore 45 71 71 97 80 86 88 81 187 43 55
Malaysa - 100 126 104 96 118 58 53 163 201 89 98
Thailand 117 176 157 244 195 85 128 199 214 142 142
Indonesia 86 124 101 106 123 111 119 121 232 137 117
Philippines 20.8 251 123 198 214 215 345 203 110 19.7 - 212
ROW 23 133 139 119 129 55 111 153 115 220 7.7

Average 52 143 137 123 130 68 115 134 123 210 6.6

while its exports to Singapore and Maaysia rise by much smaller percentages.®®
Likewise, the Philippines increases exports to Maaysia by 34.5 per cent, but its
exports to China and Indonesia rise by only 12.3 and 11.0 per cent respectively.
Thus, bilateral trade linkages in the region, and the economic and political incen-
tives which correspond to them, are quite asymmetric.

Table VI presents analogous results in terms of employment linkages. The rows
represent thousands of jobs created abroad by export demand, the columns show
the same units of domestic employment created by import demand. For compl ete-
ness, we have a so included domestic employment generated by domestic demand

19 Since Chinese exports to Korea and Taiwan in 1985 were zero according to the official statistics
[10], these values remained zero after the trade liberalization simulation.
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TABLE VI
EmpLoYMENT CREATION RESULTING FROM PAC-10 GLoBAL TARIFF AND NTB REMovAL

A. Thousands

Destination

Origin USA JPN CHN KOR TWN SGP MYS THA IDN PHL ROW Tota
U.SA. 39 43 4 6 4 1 1 1 1 1 85 187
Japan 89 -246 24 15 10 3 5 3 5 1 159 68
China 198 2,452 8,954 0 0 114 37 3B 97 34 2217 114,137
Korea 72 47 0 19 1 1 1 1 1 1 68 211
Taiwan 65 62 4 4 -13 2 1 1 1 1 31 159
Singapore 10 0 0 0 0 1 2 0 1 0 -4 12
Malaysia 19 121 2 24 9 7 263 1 1 4 31 483
Thailand 34 160 8 35 8 8 34 727 2 1 114 1131
Indonesia : 107 250 6 15 12 12 5 12,158 6 182 2,754
Philippines: 111 175 1 3 4 3 1 1 0 754 181 1,246
ROW 346 777 128 8 71 13 27 37 34 24 na 154

Total 1090 3,8429131 206 108 164 389 809 2301 826 3,065 21,929

B. Percentage

Destination
Origin USA JPN CHN KOR TWN SGP MYS THA IDN PHL ROW Ave
U.SA. 00 183 75 108 90 29 70 56 88 141 36 02
Japan 90 -04 139 137 136 66 139 124 163 213 114 01
China 154 453 18 00 00 144 158 269 239 268 204 28
Korea 209 266 00 02 146 126 111 175 142 243 129 22

Taiwan 121 287 163 165 -02 63 90 95 104 213 76 22
Singapore 6.4 21 68 101 73 01 63 46 80 191 -19 09
Maaysia @ 109 432 99 243 162 66 47 121 177 232 89 86
Thailand 122 445 119 273 182 9.0 110 35 193 299 132 54
Indonesia =~ 109 306 89 196 153 94 112 111 35 238 114 44
Philippines 228 419 90 200 168 186 302 186 96 38 180 6.3
ROW 33 244 137 175 149 47 111 197 120 237 na . na

on the diagonal of the matrices of absolute and percentage changes. In percentage
terms, the results on employment creation are more variegated than those on the
trade flow changes. As has been observed in the aggregate results, developing
countries gain more employment than developed countries, but the patterns of
employment creation are quite complex. The United States and Japan create far
more jobs for foreigners than conversely, but the disparity for Japan is much
greater. While creating over 4 million jobs abroad with its import demand, Japan
generates only 68,000 new jobs to meet demand from all sources. Job creation
from domestic demand is actually negative, the result of import penetrationinrela-
tively labor-intensive sectors (Taiwan also experiences this). In net of domestic-
demand job creation, Chinais arelatively extreme opposite, accruing 5.2 million
jobs from exports and generating only 177,000 with its new import demand.

It is worth emphasizing at this point that all countries gain substantially from
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these trade reforms. Although the absolute and percentage changes in trade flows
and employment creation differ considerably across countries, al the PAC-10
countries experience trade expansion and employment gains in the aggregate and
bilaterally. The bilateral picture is indeed more complex, but it is a positive sce-
nario. An even more challenging policy situation arises as the results are decom-
posed within countries, revealing adjustments of output and employment for
individual sectors.

D. Domestic Structural Adjustment to Trade Liberalization

To give some indication of more detailed effects, Table VII presents sectoral
adjustmentsin output, demand, factor use, and trade for the PAC-10 resulting from
multilateral tariff and NTB removal (experiment 2). Even the most casual inspec-
tion of these results makes clear how variegated the domestic adjustment experi-
ence is, both within and between countries. For example, even though the United
States gains 187,000 jobs across its economy, 201,000 are lost in the textile sector
(column 4). As many have predicted, Japan’s agricultural sector shrinks by 13.8
per cent in real terms and sheds 639,000 jobs, but this and layoffsin petroleum and
mining are more than offset by expansion in manufacturing and services. As one
might expect, its vehicle sector expands robustly (14.6 per cent), driven largely by
exports (26.7 per cent).

The liberaization of the textile trade has dramatic effects on Korea, Taiwan,
Singapore, and the Philippines, each of which sees sharp expansion in textile pro-
duction and strong resource pullsto this export sector. This example raises amore
genera point. The concept of adeclining industry is often applied to older produc-
tion infrastructure in mature economies, but these resultsindicate that theideais a
more relative one. In the contention for limited resources, sectors in growing
economies must be competitive not only internationally but domestically. Chang-
ing trade regimes can put even newer activities on the defensive as other sectors
contend for limited labor and capital to meet new export opportunities.

The sectoral results reported in Table VII must be interpreted with caution. It
needs to be remembered that this model is calibrated to 1985 data which were set
when revealed comparative advantages for exports in textiles for the Asian NIES
were considerably higher than what they are today.?° Because | arge percentages of
Asian NI E textile exports are to the United States (Tablel), which hasvery high ad
valorem equivalents of NTBs on textiles (41 per cent), the complete removal of
trade barriers would cause a sharp increase in the production of textiles in the
Asian NIEs. As labor is drawn from other sectors in these countries, the output
levels of many of the other sectorsfall. Since the comparative advantage of these
countries has shifted since 1985 from textiles to consumer el ectronics, machinery,

20 Theindex of revealed comparative advantage for exportsisdefined astheratio of acountry’ sshare
in exports of a particular product to its share in total exports:
RCA = Eik/ZkEik ,
ZiEik/ ZiZkEik

where Ejx are exports of commaodity i to country k.
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TABLE VII
SecTtorAL ResuLTs ForR PAC-10 GLosAL TARIFF AND NTB REmovAL

S D Cons L L% K M E LM LE
@v» @ 6 @ 6 & O 6 9 (10

U.SAA. AgForFish 34 14 07 76 3.7 33 111 281 245 48
PetMining 06 03 00 7 09 05 -1 3.8 4 1

FoodProc 09 07 06 18 12 0.7 11 6.9 9 4
Textiles -114 -18 27 -201-11.3 -11.7 388 -40 591 -2
OthNonDur 02 -01 02 12 03 -01 -01 4.5 0 9
Metals -01 01 01 0 00 -04 2.2 24 13 2

Machinery 02 05 09 15 03 -01 4.8 3.5 115 22
TranspEgp -0.1 06 0.8 0 00 -05 7.7 51 23 11
OthDurable -03 03 08 -6 -02 -06 5.8 2.8 75 7
Services 02 01 01 267 03 -01 -23 41 -24 47

Japan AgForFish -133 01 24 -639 -138 -132 89.9 13 3435 0
PetMining -23 05 21 -5 -26 -20 4.1 8.8 134 0
FoodProc 05 11 23 5 03 09 132 115 43 1

6

Textiles 07 12 16 4 06 12 190 106 70

OthNonDur 28 20 06 31 26 33 -15 120 0 9
Metals 56 47 06 72 54 61 -21 9.9 -3 13
Machinery 48 30 12 170 46 52 0.2 101 0 86
TranspEgp 148 91 43 153 146 153 06 267 0 85
OthDurable 32 22 07 150 30 3.6 0.0 9.8 1 55
Services 05 07 01 128 03 10 194 70 408 60

China AgForFish 26 15 068963 29 0.0 98 341 21 3,612
PetMining 40 20 19 545 49 2.0 22 155 0 244

FoodProc 24 20 18 220 36 07 177 169 8 59
Textiles 36 30 32 571 48 18 324 212 28 290
OthNonDur 05 17 26 255 17 -11 134 165 33 87
Metals 06 10 17 177 23 -06 31 111 2 19

Machinery 01 29 44 278 15 -13 149 149 47 94
TranspEQp -57 50 74 -201 -42 -69 342 169 20 14
OthDurable 08 21 35 124 18 -10 319 125 25 50
Services 25 17 163205 30 02 57 201 =7 714

Korea AgForFish -31 06 01 -60 -16 -33 346 213 109 31
PetMining -09 01 16 0 00 -18 2.0 5.3 3 1
FoodProc -02 10 08 2 05 -13 278 7.9 8 1
Textiles 285 196 47 209 292 269 216 387 7 125
OthNonDur -0.3 39 33 2 04 -13 247 6.4 23 5
Metals 05 12 31 4 14 -04 122 6.0 6 4
Machinery 18 41 63 12 25 0.7 111 7.0 15 11
TranspEqp 69 48 53 11 75 57 192 174 2 8
OthDurable -06 16 36 0 02 -16 191 4.2 9 2

0.8

Services 02 02 -0 33 10 -08 3.2 24 4 5
Taiwan AgForFish 05 19 11 22 10 -05 198 335 41 59
PetMining -52 -10 25 -6 -42 -56 41 -06 4 0
FoodProc 03 25 28 4 09 -06 316 7.2 11 4
Textiles 237 167 37 126 243 224 220 317 5 7
OthNonDur 1.3 41 17 9 19 04 171 3.0 18 3
Metals -55 -15 30 -25 -50 -64 177 -12 9 -1

Machinery 56 54 77 19 6.0 44 105 8.4 10 16
TranspEgp -65 51 121 -6 -62 -75 541 3.6 5 1
OthDurable 35 29 46 16 39 24 177 6.3 6 14
Services -04 02 -07 0 00 -15 58 -12 11 -2
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TABLE VIl (Continued)
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S

)

Singa- AgForFish  -6.3
pore PetMining  12.1
FoodProc 16
Textiles 214
OthNonDur  -0.2
Metals -3.2
Machinery 25
TranspEgp -2.3
OthDurable 1.5
Services -1.0
Malay- AgForFish  11.2
sia PetMining 0.3
FoodProc 25
Textiles 85
OthNonDur 3.0
Metals 10.5
Machinery  11.3
TranspEqp —8.6
OthDurable -8.4
Services 0.2

Thai- AgForFish 21
land  PetMining  -4.7
FoodProc 5.7
Textiles 45
OthNonDur  -1.0
Metals 7.2
Machinery 41
TranspEqp  -9.2
OthDurable 0.1
Services 2.0

Indo- AgForFish -0.1
nesia PetMining 7.7
FoodProc -0.9
Textiles 57
OthNonDur -2.4
Metals -7.3
Machinery  -3.1
TranspEqp -10.4
OthDurable -6.2
Services 0.2
Philip- AgForFish 14
pines PetMining -4.5
FoodProc 0.1
Textiles 30.6
OthNonDur -5.8
Metals 17.3
Machinery  44.7
TranspEqQp  -7.5
OthDurable 0.9
Services 2.8

D
@

12
9.5
20
8.5
1.0
0.0
34
2.3
12
0.7

2.5
21
3.3

0.6
17.5
21
12.1
24.0
4.3
3.9
16

Cons. L
Q) @
23 -1
3.2 3
4.0 1
42 12
31 0
22 -1
55 6
48 -1
2.9 0
03 -7
1.3 298
2.9 2
25 9
75 13
38 19
6.6 9
112 29
155 -2
69 -3
04 109
0.9 718
32 -1
28 49
27 50
49 8
57 15
8.7 6
95 -4
49 5
0.8 284
-0.5 1,724
-01 99
-0.8 59
21 116
32 27
42 -8
15.9 3
6.9 -46
29 -7
-0.5 788
0.1 470
65 -1
06 21
8.8 166
57 -13
74 22
179 84
59 -2
75 4
0.9 494

L (%)

©)

-6.1
124
18
215
0.0
-3.1
27
-2.2
17
-0.8

16.9
45
6.9

12.3
7.0

141

15.6

-5.4

-4.6
3.7

57
-11
9.2
7.5
19
9.8
7.1
-6.8
34
4.7

50
14.2
35
9.9
22
-2.8
14
-7.3
-19
3.6

4.8
-0.7
3.9
335
-2.7
218
48.9
-4.6
4.4
6.1

K
(6)

-6.4
12.0

15
210
-0.3
-35

23
-25

13
-1.2

9.9
-17
0.5
56
0.6
7.2
8.6
-111
-10.3
-2.5

0.7
-5.7
4.0
24
-2.8
4.7
20
-111
-15
-0.2

-13
7.3
=2.7
3.3
-4.0
-8.7
-4.7
-129
=79
2.7

-14
—6.6
-2.3
255
-8.6
145
39.9
-10.3
-1.8
-0.2

M
™

8.1
9.6
45
7.6
45
2.6
45
10.9
22
6.6

10.5

8.6
13.2
18.7
10.1

45
10.4
274
19.7

9.6

47.9
7.8
19.6
28.0
114
3.8
8.8
46.3
245
0.2

242

25
334
25.0
12.7

8.8
14.0
40.3
28.7
-3.2

47.2
219
36.5
223
354
16.2
244
56.5
38.1

43

E
®)

26
12.8
51
28.1
22
-25
31
52
41
-4.8

315
24
7.6

189
75

17.8

12.7

17.3

-35
30

225

45
153
171

9.0
17.7
110
10.9

79
12.8

18.0
11.2
10.2
225
10.1

18
181
10.8

30
11.9

39.2
9.6
6.9

49.5
5.0

27.9

46.8
28

111

120
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Notes: 1. Definition of variables: S= output, D = composite demand, Cons. = consumption, L = employment,
K = capital demand, M = imports, E = exports, LM = employment embodied in imports, and

LE = employment embodied in exports.

2. Employment figures (columns 4, 9, and 10) in absol ute changes (thousands); other figures are percent-

age changes.
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metal products, and transportation equipment, quite different results are likely to
emerge if data are calibrated to a more recent year.?* Nevertheless, the present
results suggest that even the most dynamic of Asian economies will realize the
fullest gains of amore liberal regional trade regime only by greater innovation and
infusions of external capital. In the absence of these factors, the domestic-resource
rivalry in these countries could befierce. Indeed, avoiding drastic structural adjust-
ment may be another reason for the resistance to removal of protection.

The sectoral composition of liberalization effects holds more information about
the real consequences and institutional feasibility of policies which would lead to
these kinds of adjustment. As one would expect from a trade-driven adjustment
process, sectoral imports and exports (columns 7 and 8) are making greater adjust-
ments than domestic output. Even more dramatic are the changes in bilateral
sectoral trade flows, and these often constitute the focal points of trade negotiation
and, failing that, retaliation. Such a detailed analysis is outside the scope of the
present study, but the separate bilateral and sectoral results make one thing very
apparent: only detailed empirical work of this kind can clearly identify the practi-
cal incentives and impediments to more efficient international markets and fuller
realization of the benefits of greater multilateral trade linkages.

V. CONCLUSIONS

The Pacific Basin is the largest and fastest growing multilateral trading region of
the world, and economic interdependence among countries in this region has
grown tremendously in the past three decades. While the Asia-Pacific region is
significantly increasing its share of world output and trade, itsintra-regional trade
isincreasing even faster. Although Pacific trade is till impeded and distorted by
tariff and nontariff barriers, the heads of APEC countries agreed at the Bogor sum-
mit in 1994 upon a timetable to liberalize trade and investment. Using a CGE
model linking ten Asia-Pacific countries, we have estimated the impact of trade
liberalization, giving particular attention to the adjustment which would occur in
domestic labor markets.

Our results indicate that the region as a whole would gain significantly more
when the PAC-10 countries remove tariff and nontariff barriers on all imports,
compared with the case where they remove trade barriers only among themsel ves.
This suggests that open regionalism would bring more benefits to the Asian Pacific
economies than regional integration that discriminates against economies outside
theregion. Nondiscriminatory liberalization would create over 20 million new jobs
in the region, but both the absolute and percentage changes differ considerably
across countries. For example, employment gains are much larger for China and
ASEAN countries than for the United States or Japan. Real GDP gains for the
region can exceed U.S.$30 billion even in this comparative static framework.
Again, developing countries in the region would undergo larger percentage in-
creasesin real output than developed countries.

21 Nineteen eighty-five was the most recent year for which input-output tables were available for all
ten Asia-Pacific countries.
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An examination of bilateral trade and employment linkages reveals that the
composition of regional demand and supply would shift significantly under more
liberal Pacific trading rules. Although there are strong asymmetries in these link-
ages, multilateral cooperation to achieve a less distorted regiona trade regime
would lead to employment gains for every Pacific country. Whether these results
suggest the existence of more complex self-interested strategies, including patterns
of optimal tariff discrimination, is an open question. While they suggest the exist-
enceof alarge set of cooperative and noncooperative bargaining solutions, most of
theregion’ s population would realize considerable gainsif the simplerule of more
liberal, undistorted trade were applied.

At the sectoral level, compositional effects are quite variegated, exhibiting large
absolute and percentage variations. For smaller trading nations, output adjust-
ments of more than 10 per cent are not unusua and sectoral imports and exports
can change by much larger percentages. Even the United States experiences sig-
nificant shifts in output and trade flows, particularly in textiles, but the negative
employment effects in contracting sectors are outnumbered by gains elsewhere.
Clearly, the system of import protection in place in the Pacific since 1985 has
fostered significant distortions in the composition of domestic production and
trade among the Asian Pacific economies.

At the next level of detail, beyond individual sectors, lies the complex network
of bilateral commodity trade flows. Here, the adjustments are even more dramatic
than those for the sectoral trade aggregates. Discussion of these detailed resultsis
beyond the scope of the present study, however. The increasing amplitude of ef-
fects as one examines more and more detailed trade linkages reveals the impor-
tance of thistype of focused empirical work for understanding two essential issues
in modern trade theory. The first is the adjustment process which ensues from re-
moving existing systems of protection, always more complex and ambiguous than
would be presumed from aggregate welfare analysis. The second is the political
economy of protection which has given rise to the barriersin the first place. This
can be fully understood not by the naive application of aggregate rules-of-thumb,
but with amore detailed analysis of the incidence of well crafted trade policy.

In light of the factor endowment patterns of the countries in this region, one
major conclusion can be drawn from our results: Pacific trade liberalization will
facilitate the emergence of anew reciprocal basisfor multilateral gainsfrom trade.
Under an expanding system of liberal trade, capital-intensive and labor-intensive
countries can work together to consolidate the basis for regional growth and pros-
perity. Specifically, developing countries offer new regional resources and a broad
spectrum of investment opportunities to their industrialized partners, while the
latter can contribute their financial capital and technology to accel erate the expan-
sion of real output and employment in developing countries.
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APPENDIX
STRUCTURAL EQUATIONS FOR THE PACIFIC CGE MODEL

A. Structural Equations
Consumer behavior
ni

C=LES (Pou V) =i+ 5 (Y = 5iPoiy) (A1)

Production technol ogy

S =min{ CESs(Loi, Koi, @), Vii/au, . Viilaa} (A.2)
Vi = a;§ (A3)
Factor demands
LD/KD; =y (W/rpi; @) (A.4)
KD; = KDf + ¥ KDf (A.5)
f
Factor supplies
LS=LES (w, Y) (A.6)
KS = KS¢+ 5 KS' (A7)
f
Commaodity demands, supplies, and allocation of traded goods
D; = Ap, [é B (DRyervrer | V@Y (A.8)
D//D¢ = go(P3/P; a3) (A.9)
S = As [y (S mym ] (A.10)
S'/S*=gs(Ps/PS; T) (A.11)
Composite domestic prices
PoiDi = % P& D (A.12)
PsS= % P§ (A.13)
Domestic market equilibrium
D=C + z]‘nzlvij (A14)

Dl =§ (A.15)
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LS=YLLD (A.16)
Yt KDf = YL KS (A.17)
Income and government revenue

Y=(1-t) SWLD, + (1-t) zl (oKD + Yo
te Z IZ 6/ pf (1 +t}) PWLD/
Yo =1L |Z wLD; + tk |z roiKD; + kZ IZ (ts;PX Dk + t§P§S) (A.19)
Balance of payments

(A.18)

B'=3 [PWS-{1+8p/ (1+1t)} PWLD/] (A.20)
Foreign commodity prices

Pl = (1 +1) e PW, (A.21)

PL =[1/(1+1tf)] e PW, (A.22)
Foreign demand and supply functions

DNROW = Ay (PWEROW)i (A.23)

ShROW = Ay (PWEROW)<i (A.24)
Trade flow and price equivalence

Dhf = §fh (A.25)

Phf =P (A.26)
Numéraire

YiwPgi=1 (A.27)

B. Variable and Parameter Definitions

Price variables
e = Exchange rates (domestic / foreign currency)
PAF = Demand price by destination (h) and origin ()
PLf = Supply price by origin (h) and destination ( f)

Pd = Domestic purchaser price of domestic goods

PL, = Domestic purchaser price of imports from region f (equivalent to
Pg!

P4 = Domestic producer price in the domestic market

P = Domestic producer price for exportsto region f (equivalent to PZ")

Poi = Purchaser price of composite domestic demand

Ps = Producer price of domestic output

PWS:" = World demand price by destination (h) and origin ( f)

PWJ = World supply price by origin (h) and destination ( f)

PW. =World price of imports from region f
PWY = World price of exportsto region f

Ioi = Rental rate on capital
w = Average wage rate
Quantity variables
C = Personal consumption (Co: leisure)

DM = Demand by destination (h) and origin ( )
D¢ = Domestic demand for domestic goods



Df
D
KD¢
KD

KS¢
KS'
LD,
LS
Sh,f
S
Sf

S
\/i'
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= Domestic demand for imports from region f (equivalent to D &)

= Composite goods for domestic consumption

= Domestic demand for domestic capital

= Domestic demand for imported capital (inward direct foreign in-
vestment stock) from region f (exogenous)

= Domestic supply of domestic capital

= Qutward direct foreign investment stock in region f (exogenous)

= Demand for labor

= Aggregate |abor supply

= Supply by origin (h) and destination ( f)

= Domestic production for domestic use

= Domestic production for export to region f (equivalent to §*')

= Gross domestic output

= Demand for intermediate good i in sector j

Nominal variables

Bf
Y
Yo

= Net foreign borrowing from region f (exogenous)
= Nomina domestic income
= Government income

Structural and policy parameters

g
V'
N;

t
t
S

= Intermediate use coefficients (Leontief technology)

= Subsistence consumption of good i

= Margina budget share for consumption of good i

= Elasticity of substitution between labor and capital in domestic
production

= Elasticity of substitution between domestic and imported products

= Elagticity of transforniation between domestic and exported prod-
ucts

= ROW import supply elasticity

= ROW export demand elasticity

= Calibrated intercept parameter for composite product demand

Cdlibrated intercept parameter for composite product supply

Calibrated intercept parameter for ROW import supply

= Calibrated intercept parameter for ROW export demand

= Base share parameter of demand by origin in the composite de-
mand

= Base share parameter of supply by destination in the composite
demand

= Share of quota rents accrued to foreigners

= Advalorem equivalent of nontariff barriers onimportsfrom region
f

= Indirect tax rate on domestic sector production

= Ad valorem tariff rate on imports from region f

= Tax rate on capital income

= Tax rate on labor income

= Producer tax or subsidy on domestic deliveries
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w
Indices

I

k

h
d
f
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= Tax or subsidy on exports to region f
= Domestic expenditure shares

. sectors

{ PAC-10 countries, ROW}

{PAC-10 countries}

domestic country

= set of foreign subregions (nine regional partners and ROW)



