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The Korea Economic Institute (KEI) is pleased to issue the fourth volume
of its Special Studies series. In contrast with KEIGs other publications,
which generally take the form of a compilation of relatively short articles
on analytical and policy issues by a number of authors, this series affords
individual authors an opportunity to explore in depth a particular topic
of current interest relating to Korea.

In their study, Dr. Robert Stern and Dr. Kozo Kiyota, both of the
University of Michigan, utilize the Michigan Model of World Production
and Trade to assess the economic effects of liberalization of trade barri-
ers by Korea and the United States. In addition to computing the static
effects of liberalization under several scenarios, they also model some
dynamic scenarios that allow for changes in foreign direct investment
and capital formation. As a result of these computations and their analysis
of other free trade agreements entered into by both countries, they draw
conclusions regarding both a Korea-U.S. free trade agreement and the
potential impact of the unilateral removal of trade barriers by the two
countries and also by all countries included in the model.

KEI is dedicated to objective, informative analysis. We welcome
comments on this and our other publications. We seek to expand contacts
with academic and research organizations across the country and would
be pleased to entertain proposals for other Special Studies.

0 Charles L. (Jack) Pritchard
President, Korea Economic Institute
April 2007
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This study presents an analysis of the bilateral free trade agreement
(FTA) that is being negotiated between Korea and the United States.
The bilateral FTA negotiations were notiyed to the U.S. Congress by
the United States Trade Representative in February 2006, and formal
negotiations began in May 2006.1 It is anticipated that the negotiations
may be completed and the agreement signed before mid-2007, which is
when the current U.S. presidential negotiating authority expires. Once
signed, the implementing legislation can be introduced in the U.S.
Congress at any time.

In Chapter 1, we set out what appear to be the primary objectives of
the United States and Korea in their pursuit of an FTA. In Chapter 2, we
review the existing studies of a Korea-U.S. FTA that have been done to
date. Chapter 3 is devoted to comparative static and dynamic analyses
of the FTA. We yrst provide an overview of the features and benchmark
data of the Michigan Model of World Production and Trade, which is the
computational general equilibrium (CGE) modeling framework that we
use to analyze the economic effects of a Korea-U.S. FTA. Thereafter, we
present the comparative static modeling results for the bilateral removal
of tariffs and other trade barriers for agricultural products, manufactures,
services, and all of these combined. This is followed by presentation
of results of some dynamic computational scenarios that are specially

1. Details on the periodic bilateral meetings involving the negotiation of a
Korea-U.S. free trade agreement are available on the ofycial Web sites of
the Ofyce of the U.S. Trade Representative (www.ustr.gov) and the Korean
Ministry of Foreign Affairs and Trade (www.mofat.go.kr/me/me_a005/me_
b022/me05_04.jsp).



constructed to take into account possible changes in capital formation
that may be generated by the Korea-U.S. FTA. We then draw together
the main conclusions from the review of previous studies and our own
computational work.

In Chapter 4, we provide a broader perspective on a Korea-U.S.
FTA that takes into account alternative negotiating options for the two
nations. These options include computational analyses of the other FTAs
that each nation has concluded in recent years and that are currently in
process. We also calculate the potential effects of the unilateral removal
of trade barriers by the United States and Korea and the effects of global
free trade in which all countries or regions covered in the model are as-
sumed to remove their existing trade barriers on a multilateral basis. In
Chapter 5, we present conclusions and implications for further research
and policy.

We wish to thank James Lister and the Korea Economic Institute
for providing the opportunity to undertake this study. Helpful comments
on an earlier version of the study were provided by Hojin Lee, Keith
Maskus, and Jeffrey Schott. We wish also to thank Judith Jackson for
editorial and typing assistance.

Kozo Kiyota gratefully acknowledges ynancial support from the
Japan Society for the Promotion of Science (JSPS) 2006 Postdoctoral
Fellowships for Research Abroad.

0 Kozo Kiyota
Yokohama National University and University of Michigan

& Robert M. Stern
University of Michigan

VI Economic Effects of a Korea-U.S. Free Trade Agreement



I A A R
N
Hiibmoutbttoibi ot

In what follows, we set out what appear to be the major U.S. objectives
in seeking a Korea-U.S. free trade agreement (FTA) and indicate the
principal issues to be addressed in the negotiations. We then discuss
Koreals objectives with regard to the FTA.

Liorooooooo

On 2 February 2006, United States Trade Representative Rob Port-
man notiyed the U.S. House of Representatives and the U.S. Senate
that the George W. Bush administration intended to initiate free trade
negotiations with the Republic of Korea. Some of the key points in the
notivcation were that an FTA with Korea would:

s Help foster economic growth and create higher-paying jobs in the
United States and enable U.S. companies to increase their exports
of goods and services to Korea and promote bilateral investment;

s Level the playing yeld for U.S. exports in Korea by providing
U.S. products treatment comparable with that which Korea has
offered its other FTA partners;

= Provide a unique opportunity to improve further the protection
that Korea affords to intellectual property, including strengthened
measures in Korea against the illegal online distribution and
transmission of copyrighted works;



Provide for regulatory transparency in trade and investment
matters, including a public comment period, the publication of
general administrative actions, and other appropriate provisions;

Help strengthen Koreads cooperation with the United States in
multilateral and regional trade forums; and

Further enhance the strong U.S.-Korea regional partnership,
which is a force for stability and development in Asia, and
cooperation on military and security matters as well as bolster
strategic interests in the region.

In pursuing bilateral FTASs, the United States uses acommon frame-

work covering the issues to be negotiated with the partners involved.
This framework, which is patterned after the North American Free
Trade Agreement (NAFTA) negotiated in 1992793, has been updated
and adapted for the new FTAs negotiated in recent years and currently
in process. Issues covered include:

n

n

n

Trade in goods;

Customs matters, rules of origin, and enforcement cooperation;
Sanitary and phytosanitary measures;

Technical barriers to trade;

Intellectual property rights;

Trade in services;

Investment;

Electronic commerce;

Government procurement;

Transparency, anticorruption, regulatory reform;

Competition;

Trade remedies;

Environment;

Labor; and

State-to-state dispute settlement.

It is evident from the foregoing that a Korea-U.S. FTA repects a

myriad of U.S. objectives, with a focus on expanding market access in
Korea for U.S. goods and services and shaping the regulatory environ-
ment in Korea to conform to U.S. principles and institutions.

2
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Choi Seok-young (2006), minister for economic affairs at the embassy
of Korea in Washington, has stated that an FTA between Korea and the
United States would:

»  Be commercially signiycant in terms of trade and foreign direct
investment (FDI) and serve to further the long-standing regional
and bilateral political and strategic interests of both countries;

= Broaden Koreads position to avoid the opportunity cost of exclu-
sion from the general trends of FTAS, achieve a level playing
yeld in Koreads dealings in foreign markets, and enhance Koreats
international competitiveness;

» Keep Korea on a multitrack approach in terms of trade strategy
and work toward comprehensive FTAs in terms of coverage and
content and broad geographic coverage with trading partners;

= Contribute signiycantly to bilateral trade; increase economic wel-
fare and employment; provide more secure market access; lock
in a variety of domestic reforms; and generate greater efyciency,
productivity, and economic growth, possibly motivating other
countries to pursue preferential trading arrangements with Korea
and the United States; and

= Allow Korea to seek longer implementation periods for vulner-
able sectors, particularly agriculture and services, and develop
domestic programs for adjustment assistance.

Choi Seok-young stressed that time is of the essence in completing
and signing the FTA before the mid-2007 expiration of the U.S. presi-
dentés trade promotion authority. The overall package of the FTA must
be balanced in order to receive the necessary domestic approval in both
countries. A high level of political will is therefore needed throughout
the negotiation and ratiycation processes.

Koreads objectives in seeking an FTA thus repect a variety of
considerations, including a desire to avoid being left out of the general
trend of FTAs, to secure access to foreign markets and achieve the
static and dynamic beneyts of trade liberalization, to enhance Koreads
global competitiveness, and to strengthen Koreads political and strategic
alliances.!

1. See Lee and Lee (2005, 44745) and Schott, Bradford, and Moll (2006,
2713) for an elaboration of Korean and U.S. mutual objectives in seeking a
Korea-U.S. FTA.

Objectives and Main Features of a Korea-U.S. Free Trade Agreement 3
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A number of studies of a Korea-U.S. FTA have been carried out previ-
ously.2 These studies relied on computational general equilibrium (CGE)
models, which provide an economywide framework for analysis that
takes into account the interdependencies that exist both within and
between countries. The framework is essentially microeconomic in
character. When the CGE models incorporate data covering the sectoral
production, trade, and employment of the component countries together
with measures of import tariffs and other forms of trade barriers, it is
possible to simulate the economic effects of various patterns of trade
liberalization. The computational results based on the model simula-
tions will then provide estimates of the effects of trade liberalization on
aggregate economic welfare for individual countries together with the
impacts on production, trade, and employment at the sectoral levels.

It is important to understand that the CGE modeling simulation
results provide indications of the potential economic changes involved.
In this respect, they are not meant to be empirical forecasts or predictions
of the changes because they are not derived from econometric methods
that can yield statistically based estimations. Further, because they are
microeconomic in character, CGE models of necessity abstract from
the macroeconomic forces at work at the aggregate level in individual
countries. As a consequence, it may be very difycult to compare CGE

2. See Baryeld (2003, 51758 and 64167) for a discussion of the effects of

proposed bilateral and regional FTAs involving Korea vis-"-vis Japan, the

United States, the Association of Southeast Asian Nations (ASEAN), Asia-
Paciyc Economic Cooperation (APEC), and other selected regions.



modeling results with the actual changes that occur in the economic
variables over given periods of time. A further important consideration
is that CGE models used to analyze the effects of trade liberalization
may differ because of the assumptions that characterize their framework.
In any event, CGE modeling results are therefore to be interpreted as
the potential effects of trade liberalization at the microeconomic level,
holding macroeconomic inpuences constant. The magnitudes and direc-
tions of change indicated by the CGE models are thus very useful in
their own right, subject to the caveats just mentioned.

In the review that follows, the existing studies of a Korea-U.S. FTA
to be noted have relied on what is commonly referred to as a GTAP
(Global Trade Analysis Project) model, using different versions of the
GTAP database and different base years. Typical GTAP models rely on a
structure of perfect competition with constant returns to scale, and they
assume that products can be distinguished by national origin. This latter
assumption is often called the Armington assumption, and, conceptually,
it affords countries elements of monopoly power that are repected in their
tariff rates. As a result, when tariffs are reduced in this framework, there
may be large terms-of-trade effects as the assumed monopoly power is
eroded. In our judgment, GTAP models may therefore yield results that
are not altogether plausible because of their reliance on the Armington
assumption of national product differentiation. As we note below, the
Michigan Model, which we will use for our computational analysis
in Chapter 3, contains features of imperfect competition and product
differentiation at the yrm level that are not captured by typical GTAP-
based models. The Michigan Model thus does not exhibit the often large
terms-of-trade effects associated with GTAP-based models.

I

Cheong and Wang (1999) use a GTAP-type model with 11 regions and 14
sectors, with apparently version 4 of the GTAP database and a base year
of 1995. They carry out computational scenarios of a Korea-U.S. FTA
with 100 percent and 50 percent tariff removal for agriculture products
and manufactures as well as for a Korea-Japan FTA and a situation in
which Korea would join NAFTA. For complete tariff removal for ag-
ricultural products and manufactures, Cheong and Wang estimate that
Koreats welfare would increase by $4.8 billion (1.7 percent of GDP)
and U.S. welfare would increase by $3.7 billion (0.7 percent).

6 Economic Effects of a Korea-U.S. Free Trade Agreement
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This comprehensive investigation of a U.S.-Korea FTA was mandated
by the U.S. Senate Committee on Finance and was carried out by staff
members of the United States International Trade Commission, Ofyce
of Economics and Ofyce of Industries. The investigation contains an
overview of the Korean economy, a description of bilateral trade and
investment relations, an assessment of trading patterns and comparative
advantages, detailed sectoral analyses, a review of each nationgs barri-
ers to trade, and analyses of the effects of eliminating existing bilateral
barriers. The Korean barriers of greatest concern to the United States
include domestic taxes, customs procedures, and nontariff barriers
(NTBs); sectoral regulations involving agricultural and food products,
pharmaceuticals and medical equipment, cosmetics, automobiles, pro-
fessional and ynancial services, broadcast advertising, and labeling;
and intellectual property rights protection. The U.S. barriers of great-
est concern to Korea relate to trade remedy laws (antidumping and
countervailing duties), labeling and maritime regulations, visas, and
government procurement.

The effects of eliminating bilateral barriers are analyzed using a
GTAP-type model, a partial equilibrium analysis applied to trade in
selected agricultural products, and a qualitative assessment of remov-
ing certain NTBs and regulations. Our interest is in the CGE modeling.
The USITC staff constructed a CGE model comprising 5 regions and
10 sectors, using the GTAP version 4 database and a base year of 1995.
To capture some of the dynamic aspects of the FTA, they assumed that
the removal of barriers would commence in 2001. The model was then
solved sequentially through 2009. As of 2005, it was estimated that
U.S. economic welfare would increase by $19.6 billion (0.23 percent
of GDP) and Korean economic welfare would increase by $3.9 billion
(0.69 percent of GDP). Detailed results are provided for the changes in
total and bilateral trade for the United States and Korea, changes in sec-
toral trade and output, changes in wages and prices, changes in selected
agricultural products trade, and the qualitative changes of removing
selected Korean NTBs and regulations.

Y A O ]

These studies explore the issues and potential economic beneyts and
costs of an FTA between Korea and the United States. The authors review
the historical background of Korea-U.S. international economic rela-
tions and efforts to develop a bilateral trade agreement. They examine

Literature Review of Previous Studies of a Korea-U.S. FTA 7



bilateral trade and investment bows and how frictions in the bilateral
relationship might be resolved with an FTA. The chief U.S. complaints
against Korea relate to import policies, including standards, testing, la-
beling, and certiycation; government procurement; intellectual property
rights; services barriers; investment barriers; anticompetitive practices;
and electronic commerce. The United States has singled out a number of
sectoral problems of market access with Korea especially in agricultural
products, automobiles, telecommunications, pharmaceuticals, steel, and
cosmetic products. Koreads main complaints against the United States
relate to U.S. antidumping and countervailing duties.

The authors use a gravity model approach to estimate the potential
for greater mutual trade and also a CGE modeling approach to assess the
welfare and related implications of a bilateral FTA.2 The CGE modeling
was done by John Gilbert, based on a GTAP-type model consisting of
10 regions and 10 sectors, using version 4 of the GTAP database and a
base year of 1995. Two computational scenarios were run: a compara-
tive static scenario (medium run) in which product and factor markets
clear; and a scenario (long run) in which the capital stock is permitted
to adjust to repect changes in the level and allocation of the capital
stock through increased investment in response to changes in the real
rate of interest caused by trade liberalization. The assumed liberaliza-
tion covers the removal of trade barriers affecting agricultural products
and manufactures and manufactures only. Services liberalization is not
included because of the lack of data.

The results are summarized in Table 1. It can be seen that Koreads
economic welfare would rise by $4.1 billion (0.91 percent of GDP) or
$10.9 billion (2.41 percent of GDP) in the two scenarios. The results are
considerably smaller when agricultural liberalization is excluded. U.S.
economic welfare would rise by $3.8 billion (0.03 percent of GDP) or
$8.9 billion (0.13 percent of GDP). There is evidence of trade diversion
for all of the other countries or regions shown. The welfare effects are
decomposed in Table 2. It can be seen that the comparative static (me-
dium run) results repect sizable changes in the terms of trade, which,
as mentioned above, are characteristic of GTAP models that rely on the
Armington assumption of national product differentiation. The long-run

3. Agravity model seeks to explain the determinants of bilateral trade at the
aggregate level in terms of variables measuring gross national product, popu-
lation, and other forces that drive bilateral trade and variables such as trans-
port costs, trade barriers, and cultural and language differences that inhibit
trade. Gravity models thus do not provide detailed estimates of the effects of
trade liberalization at the sectoral level as is the case for CGE models.

8 Economic Effects of a Korea-U.S. Free Trade Agreement



Table 1: Estimated Welfare Effects of a Korea-U.S. Free Trade
Agreement, by Country or Region
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results repect especially the growth effect caused by the inclusion of
capital accumulation.4

4. To clarify the treatment of capital accumulation in the GTAP framework, a
hypothetical figlobal banko is introduced to incorporate international capital
pows. Because of the limited availability of statistics on the bilateral FDI
pows across countries, international capital pows are yrst pooled in the
hypothetical global bank in the GTAP framework. The pooled capital is then
redistributed from the global bank to each country, according to the rental
rate. Because the global bank does not maximize anything, the international
capital mobility in the GTAP framework is equivalent to introducing a hypo-
thetical international capital market. This in turn means that the GTAP model
does not capture the bilateral FDI pows. In other words, the international cap-
ital mobility in the GTAP model simply means that the investment-savings
balance is endogenously determined (through the hypothetical global bank).
Therefore, for instance, even though the capital stock of Korea increases after
the implementation of the Korea-U.S. FTA in the GTAP framework, this does
not necessarily result in FDI pows from the United States to Korea. That is,
there is a possibility that FDI may pow, for example, from China to Korea in

Literature Review of Previous Studies of a Korea-U.S. FTA 9



Table 2: Decomposition of Welfare Effects of a Korea-U.S. Free
Trade Agreement
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There are positive output effects for Korea (Choi and Schott 2001,
116), especially in the medium run for processed food, textiles and
apparel, chemicals, rubber, and plastics, and negative output effects in
agriculture, forestry and ysheries, and durable manufactures. For the
United States (Choi and Schott 2001, 117), the largest output increases
are in agriculture, forestry and ysheries, and processed food, and nega-
tive output effects especially in textiles and apparel. Because services
liberalization is not included, the results noted can be interpreted as a
lower bound for the effects of liberalization. The authors also note that
there may be other potential beneyts of an FTA owing to increasing
returns to scale, greater security of market access, removal of nontrade
regulatory barriers, and the strengthening of international security rela-
tions. The authors conclude that there might be greater potential beneyts
from a broader degree of trade liberalization on the basis of the open
regionalism of the Asia Paciyc Economic Cooperation (APEC) forum
and from multilateral liberalization undertaken under World Trade Or-
ganization (WTQO) auspices.

the context of the Korea-U.S. FTA. Hence, although the GTAP model ostensi-
bly introduces international capital mobility, it does not say (or cannot say)
anything about bilateral FDI pows.

10 Economic Effects of a Korea-U.S. Free Trade Agreement



In Choi and Schott (2004), the potential for a Korea-U.S. FTA is
reevaluated in a more favorable light in the context of the problems that
have been encountered in moving ahead with the WTO Doha Devel-
opment Agenda negotiations. In the appendix by DeRosa and Gilbert
(2004) in Schott (2004), Gilbert has undertaken computational analyses
of the potential economic effects of 14 prospective bilateral FTAs, with
a modeling framework consisting of 23 countries and 19 sectors. He
used version 5 of the GTAP database and a base year of 1997. For the
medium run, Koreads economic welfare is estimated to increase by $1.6
billion (0.37 percent of GDP) and U.S. welfare to increase by $2.7 bil-
lion (0.03 percent of GDP). These results are smaller than those noted
above in Choi and Schott (2001), and there is a sizable terms-of-trade
improvement for the United States.

A ynal point of interest is that Gilbert (DeRosa and Gilbert 2004,
402) has carried out a scenario for multilateral free trade for agriculture
and manufactures in which the United States is shown to experience a
decline in economic welfare of $254 million (0.0 percent of GDP) com-
pared with an increase in Koreads economic welfare of $9.6 billion (2.16
percent of GDP). This is a rather surprising result, which may be due in
large measure to changes in terms of trade, although no information is
provided in the text about such changes. In contrast, in Chapter 4, we
show that multilateral free trade, including agriculture, may increase U.S.
economic welfare by $624.5 billion (3.5 percent of GDP) and Koreads
economic welfare by $94.2 billion (12.8 percent of GDP).

000000 00mooong

This is a comprehensive study from a Korean perspective of the issues
and potential economic and noneconomic beneyts that may be derived
from a Korea-U.S. FTA. The authors analyze the U.S. trade negotiating
strategy and process for FTA negotiations, the characteristics of U.S.
FTAs, and Koreals FTA strategy. They also discuss issues of bilateral
Korea-U.S. economic relations and competitiveness and the international
political economy of a Korea-U.S. FTA. Further, and of direct concern
for our study, they use a version of the GTAP CGE model to calculate
the welfare effects and a partial equilibrium model to determine the
trade effects of a Korea-U.S. FTA.

The authors construct a GTAP CGE model that consists of 13 sec-
tors and 5 countries or regions plus the rest of world (ROW). They use
the GTAP database, version 6, which refers to 2001. For purposes of
analyzing a Korea-U.S. FTA, in a comparative static framework, they

Literature Review of Previous Studies of a Korea-U.S. FTA 1



Table 3: Effects on Korea of a Korea-U.S. Free Trade Agreement
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assume 80 percent liberalization in agriculture, full liberalization in
manufactured goods, and reduction in services barriers by 20 percent
(scenario 1) and also a 50 percent reduction in services barriers (scenario
2). They allow for capital accumulation in an effort to capture some
dynamic effects.

The results for the percentage changes in GDP and consumption
and the absolute changes in economic welfare are summarized in Table
3. In the static model, there is a 0.4270.59 percent increase in GDP and
an increase of $2.472.7 billion in economic welfare. Taking capital ac-
cumulation into account, there is a 1.9972.27 percent increase in GDP
and an increase of $6.817.7 billion in economic welfare. The changes
in sectoral production and employment in manufacturing caused by the
FTA are noted in Table 4 and Table 5. The most notable increases in
production are in garments and leather, textiles, automobiles and parts,
and chemicals, and there are declines in other transport equipment, elec-
tronics, and machinery. The changes in sectoral employment mirror the
changes in production. Total manufacturing employment is estimated to
increase by 28,0001171,000 workers, which corresponds to 0.89715.36
percent of the total manufacturing labor force. It is unclear, however,
what the basis is for the increase in employment noted because, con-
ceptually in the GTAP model being used, factor supplies are assumed
to remain unchanged.

Services liberalization is modeled using the guesstimates of services
barriers constructed by Hoekman (1995). Assuming the barriers are
reduced by 50 percent, it is estimated that services output would rise by
0.31 percent in the short run and by 3.3 percent in the long term. Total
services employment is estimated to rise by 50,000178,000 workers,
which corresponds to 0.45-0.69 percent of the total services labor force.
Again, the conceptual basis for the increase in services employment
remains unclear, and it is also not clear how reliable the guesstimates
of the services barriers may be.

12 Economic Effects of a Korea-U.S. Free Trade Agreement



Table 4: Changes in Sectoral Production in Korea
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The authors discuss at length the noneconomic issues that in their
view reinforce the case for a Korea-U.S. FTA. These issues include
questions of international security that are important for the two na-
tions in East Asia and the momentum and example that an FTA might
provide for greater economic openness and integration in the region
and multilaterally. A Korea-U.S. FTA is also argued to be important to
stimulate Koreads international competitiveness and its economic growth
and to ensure that Korea is not left behind vis-"-vis other preferential
arrangements that the United States may negotiate.

(| I [ o Ay [

This policy brief builds upon the previous analyses of Choi and Schott
(2001, 2004) noted above and addresses the issues involved in a Ko-
rea-U.S. FTA. The authors review the objectives of the United States
and Korea in pursuing an FTA, document recent developments in their
bilateral trade in goods and services and FDI, and review the bilateral
disputes in the WTO. They then report the results of a CGE modeling
analysis of the FTA. For this purpose, they have updated their earlier
modeling effort with construction of a new GTAP model, with perfect
competition and constant returns, and with 22 sectors, 4 regions (Korea,
United States, Japan, and ROW), and 5 factors of production (unskilled
labor, skilled labor, capital, land, and natural resources). The factor sup-
plies are assumed to remain yxed in the basic version of the model, and
growth in the capital stock is permitted in a second version.

Two scenarios are run, the yrst assuming complete bilateral free
trade in agricultural products and manufactures and complete free trade,
excluding rice. Services liberalization is not included. The comparative
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Table 5: Changes in Sectoral Employment in Korea, Before and
After a Free Trade Agreement
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static results for economic welfare are noted in Table 6. For the pure
FTA, Koreats welfare is shown to increase by $27.6 billion (3.5 percent
of GDP) and by $20.2 billion (2.6 percent of GDP) with rice excluded.
Making allowance for an increase in the capital stock, Koreads welfare
increases by $51.8 billion (6.6 percent of GDP) for the pure FTAand by
$40.9 billion (5.2 percent of GDP) with rice excluded. For the United
States, welfare is increased by $0.8 billion (0.01 percent of GDP) for
the pure FTA and by $6.3 billion (0.05 percent of GDP) with rice ex-
cluded. With the increase in the capital stock, U.S. welfare is increased
to $8.8 billion (0.07 percent of GDP) for the pure FTA and by $13.7
billion (0.10 percent of GDP) with rice excluded. The smaller welfare
effects for the United States for the pure FTA that includes liberalizing
trade in rice are attributed to the modeling assumption made about U.S.
subsidies to its rice producers. Japands welfare is shown to increase
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Table 6: Overall Welfare Results (Change in Equivalent
Variation)
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only marginally, and there are welfare reductions for ROW, presumably
caused by trade diversion.

The percentage returns to labor and capital are seen to increase
considerably for Korea in Table 7, while the returns to land and natural
resources fall. For the United States, there are negligible effects on
the returns to capital and labor and increases in the returns to land and
natural resources. Changes in sectoral output are noted in Table 8. For
the pure FTA, in Korea, there are reductions in output in rice, other
primary products, durable manufactures, and business services. For
the United States, with the pure FTA, there is a very large percentage
increase in rice output and declines in most other sectors, as resources
are apparently shifted to producing additional rice. With rice excluded,
the output effects for Korea do not change very much while there are
small percentage reductions in output in most U.S. sectors. The numbers
of Korean jobs gained or lost by sector are recorded in Table 9. It ap-
pears that, with the pure FTA, Koreads rice employment is shown to be
decimated, with the decline in employment indicated to be larger than
the initial employment. By the same token, several of the employment
changes in other sectors also appear to be very substantial.> Taken at

5. There is apparently a rounding error in Table 9, which shows net changes
in overall employment. Such net changes are ruled out because the labor
market is supposed to clear in the model.
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Table 7: Change in Real Factor Prices
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face value, the calculations suggest that Korea would experience major
disruptions in its labor market with a pure FTA.

Following their computational analysis results, the authors seek to
identify the key issues in the FTA negotiations. For the United States,
the key issues include Koreads policies regarding market access for au-
tomobiles and beef, pharmaceutical pricing, and insurance regulations
for reimbursements. Key issues for Korea include the U.S. resolution of
steel antidumping problems, access to the U.S. visa waiver program, and
duty-free coverage of labor-intensive products produced in the Kaesong
industrial complex that involves participation with North Korea. A ynal
concern that is raised is whether a Korea-U.S. FTA would spur further
efforts to forge other bilateral and regional trading arrangements in East
and Southeast Asia, especially and more broadly in APEC, and also
provide an impetus multilaterally to revive the WTO Doha Development
Agenda negotiations.

0oo0ooooy

In this chapter, we have reviewed a number of studies of the economic
issues and potential effects of a Korea-U.S. FTA. The economic issues
have been addressed using a standard GTAP model that assumes perfect
competition, constant returns to scale, and products distinguished by
place of production. This latter (Armington) assumption gives coun-
tries some degree of monopoly power in their trade, with the effect that
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Table 8: Change in Output
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trade liberalization may result in substantial terms-of-trade effects that
may not be altogether plausible. The studies use different versions of
the GTAP database, with varying coverage of the numbers of countries
or regions and sectors. While the standard GTAP model assumes that
endowments of labor and capital are yxed, it was noted that one of the
GTAP studies provides estimates of overall changes in employment. This
is not altogether plausible in the comparative static framework. Finally,
several GTAP studies make allowance for increases in capital stocks in
order to capture presumably some of the long-run, dynamic changes that
may occur. However, the mechanism for introducing increased capital
stocks does not identify the sources and destinations of the capital pows
that are generated within the GTAP framework.

The modeling results for changes in economic welfare from the
GTAP studies reviewed are summarized in Table 10. The positive
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Table 9: Number of Korean Jobs Gained or Lost in the Medium-
Term Scenario
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welfare gains for Korea range from 0.4 percent to 3.5 percent of GDP
in the different studies assuming complete bilateral tariff removal. The
results are larger if allowance is made for increases in the capital stock,
with increases varying from 1.99 percent to 6.6 percent of GDP in the
different studies. What stands out in Table 10 is that the results obtained
by Schott, Bradford, and Moll (2006) are several times larger than all
of the other studies noted. It is difvcult to understand what the sources
of the differences may be because all of the studies have used the same
GTAP modeling framework and a common database.

In all studies, the welfare effects of a Korea-U.S. FTA on the United
States are very small, ranging from 0.01 percent of GDP to 0.23 percent
of GDP for complete bilateral tariff removal and from 0.07 percent to
0.13 percent of GDP with allowance for an increase in the capital stock.
Except for Lee and Lee (2005), none of the other studies cited include
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Table 10: Comparison of GTAP Modeling Results for Economic

Welfare in the Korea-U.S. Free Trade Agreement (billions of
dollars and percentage of GDP)
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liberalization of services barriers, allowance for the effects of imperfect
competition, and a clear determination of the employment shifts that a
Korea-U.S. FTA may engender. It is in this light that we now turn to our
analysis using the Michigan Model of World Production and Trade that
makes allowance for a number of important relationships that are not
included in the studies based on the GTAP framework. It is hoped this
model will expand the understanding of the economic forces at play in
evaluating the effects of a Korea-U.S. FTA.
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We yrst discuss the main features of the Michigan Model of World
Production and Trade that has been used for computational purposes.
We then discuss the benchmark data used in the model and thereafter
present the results of our comparative static and dynamic computational
scenarios.

0 A Y
R0 M

The version of the Michigan Model that we use in this study covers 27
economic sectors, including agriculture, manufactures, and services,
in each of 30 countries or regions. The distinguishing feature of the
Michigan Model is that it incorporates some aspects of trade with im-
perfect competition, including increasing returns to scale, monopolistic
competition, and product variety. Some details follow.5 A more complete
description of the formal structure and equations of the model can be
found online.”

6. See also Deardorff and Stern (1990, 9746) and Brown and Stern (19893,
1989h). Some readers may wish to skip the technical discussion and move
directly to the section on interpreting the model results.

7. See the Michigan Model of World Production and Trade, Univer-
sity of Michigan, School of Public Policy, Department of Economics,
www.Fordschool.umich.edu/rsie/model/.
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Sectors and Market Structure

As mentioned, the version of the model to be used in this study consists
of 27 production sectors and 30 countries or regions (plus ROW). The
sectoral and country or region coverage are indicated in the tables below.
Agriculture is modeled as perfectly competitive with product differentia-
tion by country of origin, and all other sectors covering manufactures
and services are modeled as monopolistically competitive. Each mo-
nopolistically competitive yrm produces a differentiated product and
sets price as a proyt-maximizing markup of price over marginal cost.
Free entry and exit of yrms then guarantees zero proyts.

Expenditure

Consumers and producers are assumed to use a two-stage procedure to
allocate expenditure across differentiated products. In the yrst stage,
expenditure is allocated across goods without regard to the country
of origin or producing yrm. At this stage, the utility function is Cobb-
Douglas, and the production function requires intermediate inputs in
yxed proportions. In the second stage, expenditure on monopolistically
competitive goods is allocated across the competing varieties supplied
by each yrm from all countries. In the perfectly competitive agricultural
sector, because individual-yrm supply is indeterminate, expenditure is
allocated over each countryds sector as a whole, with imperfect substitu-
tion between products of different countries.

The aggregation function in the second stage is a constant elasticity
of substitution (CES) function. Use of the CES function and product
differentiation by yrm imply that consumer welfare is inpuenced by any
reduction in real prices brought about by trade liberalization as well as by
increased product variety. The elasticity of substitution among different
varieties of a good is assumed to be 3, a value that is broadly consistent
with available empirical estimates. The parameter for the sensitivity of
consumers to the number of product varieties is set at 0.5.8

8. If the variety parameter is greater than 0.5, it means that consumers value
variety more. If the parameter is zero, consumers have no preference for
variety. This is the same as the Armington assumption, according to which
consumers view products as distinguished by country of production. Sensitiv-
ity tests of alternative parameter values are included in the Appendix.
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Production

The production function is separated into two stages. In the yrst stage,
intermediate inputs and a primary composite of capital and labor are used
in yxed proportion to output.® In the second stage, capital and labor are
combined through a CES function to form the primary composite. In the
monopolistically competitive sectors, additional yxed inputs of capital
and labor are required. It is assumed that yxed capital and yxed labor
are used in the same proportion as variable capital and variable labor so
that production functions are homothetic. The elasticities of substitution
between capital and labor vary across sectors and were derived from a
literature search of empirical estimates of sectoral supply elasticities.
Economies of scale are determined endogenously in the model.

Supply Prices

To determine equilibrium prices, perfectly competitive yrms operate
such that price is equal to marginal cost, while monopolistically com-
petitive yrms maximize proyts by setting price as an optimal markup
over marginal cost. The numbers of yrms in sectors under monopolistic
competition are determined by the zero proyts condition. The free entry
condition in this context is also the basic mechanism through which new
product varieties are created (or eliminated). Each of the new entrants
arrives with a distinctly different product, expanding the array of goods
available to consumers.

Free entry and exit are also the means through which countries are
able to realize the specialization gains from trade. In this connection,
it can be noted that in a model with nationally differentiated products,
which relies on the Armington assumption, production of a particular
variety of a good cannot move from one country to another. In such a
model, there are gains from exchange but no gains from specialization.
However, in the Michigan Model, with differentiated products supplied
by monopolistically competitive yrms, production of a particular variety
is internationally mobile. A decline in the number of yrms in one country
paired with an expansion in another essentially implies that production
of one variety of a good is being relocated from the country in which the
number of yrms is declining to the country in which the number of yrms

9. Intermediate inputs include both domestic and imported varieties.
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is expanding. Thus, we have both an exchange gain and a specialization
gain from international trade.10

Capital and Labor Markets

Capital and labor are assumed to be perfectly mobile across sectors
within each country. Returns to capital and labor are determined so as
to equate factor demand to an exogenous supply of each factor. The
aggregate supplies of capital and labor in each country are assumed to
remain yxed so as to abstract from macroeconomic considerations (for
example, the determination of investment), because our microeconomic
focus is on the intersectoral allocation of resources.

World Market and Trade Balance

The world market determines equilibrium prices such that all markets
clear. Total demand for each yrmés or sectords product must equal total
supply of that product. It is also assumed that trade remains balanced
for each country or region, that is, any initial trade imbalance remains
constant as trade barriers are changed. This is accomplished by permit-
ting aggregate expenditure to adjust to maintain a constant trade balance.
Thus, we abstract away from the macroeconomic forces and policies
that are the main determinants of trade imbalances. Further, it should be
noted that there are no nominal rigidities in the model. As a consequence,
there is no role for a real exchange rate mechanism.

Trade Policies and Rent or Revenues

We have incorporated into the model the import tariff rates and export
taxes or subsidies as policy inputs that are applicable to the bilateral
trade of the various countries or regions with respect to each other. These
have been computed using the GTAP-6.0 2001 Database provided in
Dimaranan and McDougall (2005). The export barriers have been es-
timated as export-tax equivalents. We assume that revenues from both

10. The international relocation of a particular variety of a good can be
understood in the context of the ongoing outsourcing debate. Domestic yrms
require intermediate inputs in addition to capital and labor. To the extent
that tariff reduction leads a vrm to substitute toward traded intermediate
inputs, domestic yrms can be thought of as outsourcing some component of
production. This is particularly the case if there is a decline in the number of
domestic yrms in the sector from which intermediate inputs are purchased
and an expansion in the supplier country.
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import tariffs and export taxes, as well as rents from NTBs on exports,
are redistributed to consumers in the tariff- or tax-levying country and
are spent like any other income.

Tariff liberalization can affect economic efyciency through three
main channels. First, in the context of standard trade theory, tariff re-
ductions reduce the cost of imports for consumers and for producers
purchasing traded intermediate inputs, thus producing an exchange gain.
Second, tariff removal leads yrms to direct resources toward those sectors
that have the greatest value on the world market. That is, we have the
standard specialization gain. Third, tariff reductions have a pro-competi-
tive effect on sellers. Increased price pressure from imported varieties
forces incumbent yrms to cut price. Surviving yrms remain viable by
expanding output, thereby moving down their average total cost (ATC)
curve. The consequent lower ATC of production creates gains from the
realization of economies of scale.

Model Closure and Implementation

We assume in the model that aggregate expenditure varies endogenously
to hold aggregate employment constant. This closure is analogous to the
Johansen closure rule (Deardorff and Stern 1990, 277129). The Johansen
closure rule consists of keeping the requirement of full employment
while dropping the consumption function. This means that consumption
can be thought of as adjusting endogenously to ensure full employment.
However, in the present model, we do not distinguish consumption from
other sources of ynal demand. That is, we assume instead that total
expenditure adjusts to maintain full employment.

The model is solved using GEMPACK (Harrison and Pearson
1996). When policy changes are introduced into the model, the method
of solution yields percentage changes in sectoral employment and cer-
tain other variables of interest. Multiplying the percentage changes by
the absolute levels of the pertinent variables in the database yields the
absolute changes, positive or negative, that might result from the various
liberalization scenarios.

Interpreting the Modeling Results

To help the reader interpret the modeling results, it is useful to review the
features of the model that serve to identify the various economic effects
to be repected in the different applications of the model. Although the
model includes the aforementioned features of imperfect competition,
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it remains the case that markets respond to trade liberalization in much
the same way that they would with perfect competition. That is, when
tariffs or other trade barriers are reduced in a sector, domestic buyers
(both ynal and intermediate) substitute toward imports, and the domestic
competing industry contracts production while foreign exporters expand.
Thus, in the case of multilateral liberalization that reduces tariffs and
other trade barriers simultaneously in most sectors and countries, each
countryts industries share in both of these effects, expanding or contract-
ing depending primarily on whether their protection is reduced more or
less than in other sectors and countries.

Worldwide, these changes cause increased international demand
for all sectors. World prices increase most for those sectors where trade
barriers fall the most.}! This in turn causes changes in countriesd terms
of trade that can be positive or negative. Those countries that are net
exporters of goods with the greatest degree of liberalization will experi-
ence increases in their terms of trade, as the world prices of their exports
rise relative to their imports. The reverse occurs for net exporters in
industries where liberalization is slight, perhaps because it may already
have taken place in previous trade rounds.

The effects on the welfare of countries arise from a mixture of
these terms-of-trade effects, together with the standard efyciency gains
from trade and also from additional beneyts owing to the realization
of economies of scale. Thus, we expect on average that the world will
gain from multilateral liberalization, as resources are reallocated to
those sectors in each country where there is a comparative advantage.
In the absence of terms-of-trade effects, these efyciency gains should
raise national welfare measured by the equivalent variation for every
country,12 although some factor owners within a country may lose, as
will be noted below. However, it is possible for a particular country
whose net imports are concentrated in sectors with the greatest liber-
alization to lose overall, if the worsening of its terms of trade swamps
these efyciency gains.

11. The price of agricultural products supplied by the rest of the world is
taken as the numeraire in the model, and there is a ROW against which all
other prices can rise.

12. The equivalent variation is a measure of the amount of income that
would have to be given or taken away from an economy before a change

in policy in order to leave the economy as well off as it would be after the
policy change has taken place. If the equivalent variation is positive, it is
indicative of an improvement in economic welfare resulting from the policy
change.
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In contrast, although trade with imperfect competition is perhaps
best known for introducing reasons why countries may lose from trade,
actually its greatest contribution is to expand the list of reasons for gains
from trade. Thus, in the Michigan Model, trade liberalization permits all
countries to expand their export sectors at the same time that all sectors
compete more closely with a larger number of competing varieties from
abroad. As a result, countries as a whole gain from lower costs owing to
increasing returns to scale, lower monopoly distortions owing to greater
competition, and reduced costs or increased utility (or both) owing to
greater product variety. All of these effects make it more likely that
countries will gain from liberalization in ways that are shared across
the entire population.!3

The various effects just described in the context of multilateral
trade liberalization will also take place when there is unilateral trade
liberalization, although these effects will depend on the magnitudes of
the liberalization in relation to the patterns of trade and the price and
output responses involved between the liberalizing country and its trad-
ing partners. Similarly, many of the effects described will take place with
the formation of bilateral or regional FTAs. But in these cases, there
may be trade creation and positive effects on the economic welfare of
FTA member countries together with trade diversion and negative effects
on the economic welfare of nonmember countries. The net effects on
economic welfare for individual countries and globally will thus depend
on the economic circumstances and policy changes implemented.14

13. In perfectly competitive trade models such as the Heckscher-Ohlin
Model, one expects countries as a whole to gain from trade, but the owners of
one factord the fiscarce factorod are expected to lose through the mecha-
nism yrst explored by Stolper and Samuelson (1941). The additional sources
of gain from trade caused by increasing returns to scale, competition, and
product variety, however, are shared across factors, and we routinely ynd in
our CGE modeling that both labor and capital gain from multilateral trade
liberalization.

14. 1t may be noted that, in a model of perfect competition, bilateral trade
liberalization should have the effect of contracting trade with the excluded
countries, thereby improving the terms of trade for the FTA members vis-
“-vis the ROW. But in a model with scale economies, the pro-competitive
effect of trade liberalization can generate a cut in price and increase in supply
to excluded countries. The terms of trade of FTA members may therefore
deteriorate in this event. It should also be mentioned that rules of origin may
offset some of the potential welfare beneyts of FTAs insofar as they may lead
to higher input costs and consequent reduction of FTA preference margins
(Krishna 2006).
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In the real world, all of the various effects occur over time, some
of them more quickly than others. However, the Michigan Model is
static in the sense that it is based upon a single set of equilibrium condi-
tions rather than relationships that vary over time.® The model results
therefore refer to a time horizon that depends on the assumptions made
about which variables do and do not adjust to changing market condi-
tions, and on the short- or long-run nature of these adjustments. Because
the supply and demand elasticities used in the model repect relatively
long-run adjustments and it is assumed that markets for both labor and
capital clear within countries, 16 the modeling results are appropriate for
arelatively long time horizon of several yearsd perhaps two or three at
a minimum. On the other hand, the model does not allow for the very
long-run adjustments that could occur through capital accumulation,
population growth, and technological change. The modeling results
should therefore be interpreted as being superimposed upon longer-run
growth paths of the economies involved. To the extent that these growth
paths themselves may be inpuenced by trade liberalization, therefore,
the model does not capture such effects.

UoouoDoooioon

Needless to say, the data needs of this model are immense. Apart from
numerous share parameters, the model requires various types of elastic-
ity measures. As for other CGE models, most of our data come from
published sources.

15. As noted above, macroeconomic closure in the model involves the equiv-
alent of having expenditure equal to the sum of earned incomes plus redistrib-
uted net tax revenues. However, the actual solution is attained indirectly, but
equivalently, by imposing a zero change in the trade balance. Because the
model allows for all net tax and tariff revenues to be redistributed to consum-
ers, when tariffs are reduced with trade liberalization, the model implicitly
imposes a nondistorting tax to recoup the loss in tariff revenues.

16. The analysis in the model assumes throughout that the aggregate, econo-
my-wide level of employment is held constant in each country. The effects of
trade liberalization are therefore not permitted to change any countryds over-
all rates of employment or unemployment. This assumption is made because
overall employment is determined by macroeconomic forces and policies
that are not contained in the model and would not themselves be included

in a negotiated trade agreement. The focus instead is on the composition of
employment across sectors as determined by the microeconomic interactions
of supply and demand resulting from the liberalization of trade.
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The main data source used in the model is the GTAP-6.0 Database
of the Purdue University Center for Global Trade Analysis Project
(Dimaranan and McDougall 2005). The reference year for this GTAP
database is 2001. From this source, we have extracted the following
data, aggregated to our sectors and countries or regions:

»  Bilateral trade pows among 30 countries or regions, decomposed
into 27 sectors. Trade with ROW is included to close the model;

s Input-output tables for the 30 countries or regions, excluding
ROW;

= Components of ynal demand along with sectoral contributions
for the 30 countries or regions, excluding ROW,

s Gross value of output and value added at the sectoral level for the
30 countries or regions, excluding ROW,

» Bilateral import tariffs by sector among the 30 countries or
regions;

» Elasticity of substitution between capital and labor by sector; and

= Bilateral export-tax equivalents among the 30 countries or re-
gions, decomposed into 27 sectors.

The monopolistically competitive market structure in the nonag-
ricultural sectors of the model imposes an additional data requirement
of employment and the numbers of yrms at the sectoral level. These
data have been adapted from a variety of published sources, as will be
noted below.

The GTAP-6.0 2001 database has been projected to the year 2020,
which is when we assume that the Doha Round currently under way
will have been completed and fully implemented. In this connection, we
extrapolated the labor availability in different countries or regions by an
annual average weighted population growth rate that varies by country or
region.1? All other major variables have been projected, using an aver-
age weighted growth rate of GDP of 3.1 percent. In the computational
scenarios to be presented below, we use these extrapolated data as the

17 The growth projection of labor force from 2001 to 2020 is obtained from
U.S. Census Bureau, International Data Base Summary Demographic Data
for Taiwan and United Nations; and World Population Prospects (the 2004 re-
vision, medium variant, http://esa.un.org/unpp) for other countries or regions.
For a more elaborate and detailed procedure for calculating data extrapola-
tions, see van der Mensbrugghe (2005) and related documents.
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starting point to carry out our liberalization scenarios for the bilateral
Korea-U.S. FTA and for the accompanying unilateral and global free
trade scenarios.

Inthe GTAP-6.0 2001 database, the barriers on agricultural products
consist of import tariffs, export subsidies or taxes, and domestic support.
Tariffs on food and agriculture come from the WTO Agricultural Trade
Policy Database, which is based on the Agricultural Market Access
Database. Domestic support data are based on the producer support
estimates for Organization for Economic Cooperation and Development
(OECD) countries and input-output tables for non-OECD countries if
data are available. Tariffs on merchandise come from the World Inte-
grated Trade Solutions system of the World Bank and United Nations
Conference on Trade and Development (UNCTAD). To incorporate the
implementation of the Doha Round, the GTAP-6.0 2001 database has
been adjusted using the tariff-cutting scenario provided by GTAP.18 The
implementation of the Doha Round means that developed countries cut
agricultural protection by the percentages speciyed in the Doha Develop-
ment Agenda, and all countries are assumed to adopt 50 percent tariff
cuts for nonagricultural goods and manufactures.

The services barriers are based on ynancial data on average gross
(price-cost) margins constructed initially by Hoekman (2000) and
adapted for modeling purposes in Brown, Deardorff, and Stern (2002,
2003). The gross operating margins are calculated as the differences
between total revenues and total operating costs and are presumed to
rebect the barriers on the various modes of services transactions. Some
of these differences are presumably attributable to yxed costs. Given
that the gross operating margins vary across countries, a portion of the
margin can be attributed in particular to barriers to FDI. For this purpose,
a benchmark is set for each sector in relation to the country with the
smallest gross operating margin, on the assumption that operations in
the benchmark country can be considered to be freely open to foreign
yrms. The excess in any other country above this lowest benchmark is
then taken to be due to barriers to establishment by foreign yrms.

That is, the barrier is modeled as the cost increase attributable to
an increase in yxed cost borne by multinational corporations attempt-
ing to establish an enterprise locally in a host country. This abstracts
from the possibility that yxed costs may differ among yrms because of

18. For more detail, see iGTAP 6 Data Base with Doha Scenarios Data,0
Purdue University, GTAP, https://www.gtap.agecon.purdue.edu/databases/v6/
V6_dohascen.asp.
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variations in market size, distance from headquarters, and other factors.
It is further assumed that this cost increase can be interpreted as an ad
valorem equivalent tariff on services transactions generally. The services
barriers based on Hoekman (2000) are considerably higher than the
import barriers on manufactures and repect the fact that many services
sectors are highly regulated and therefore may restrain international
services transactions considerably. Nonetheless, as noted, because of
the variations that exist in yxed costs, it is possible that the Hoekman
services barriers may be overstated. We have accordingly reduced these
barriers by 50 percent for modeling purposes. These services barriers for
the United States and Korea are shown in Table 11 and Table 12.

Employment data, deyned as labor force (LF,), were obtained from
Ministry of Home Affairs (2003) for India, Council for Economic Plan-
ning and Development (2006) for Taiwan, and World Bank (2006) for
other countries or regions. Because employment data are not available
at the sectoral level, we estimated the sectoral employment share, using
the latest available data from UNIDO (2006) for manufacturing and from
ILO (2006) for nonmanufacturing sectors. Multiplying the share by the
total labor force (that is, LF, 1's)), we estimated the sectoral employment
data. Employment in the agricultural sector was further decomposed into
10 detailed agricultural sectors, using the labor endowment data in the
GTAP-6.0 2001 database (that is, the employment was decomposed by
the labor endowment shares).

Data on the number of yrms were obtained from UNIDO (2006). If
the number of yrms was not available, we used the data for the number
of establishments. Because the latest available years are different among
countries and regions, we adjusted the number of yrms, using the per
capita GDP growth rate. For instance, if the latest available year was
2000, we multiplied the per capita GDP growth rate from 2000 to 2001
by the number of yrms. For Taiwan, Brazil, and Uruguay, the number
of vrms was not available. We thus vrst estimated the total number of
yrms in the manufacturing sectors and then decomposed this total to the
sectoral level, using the sectoral employment shares. For Taiwan, the
total number of yrms was estimated from the number of yrms in Japan
multiplied by the relative per capita GDP between Japan and Taiwan.
Similarly, for Brazil and Uruguay, the total number of yrms was esti-
mated from the number of yrms in Argentina multiplied by the relative
per capita GDP between Argentina and Brazil (or Uruguay).

The value and shares of U.S. exports and imports of goods and ser-
vices for 2001 in total and vis-""-vis Korea are broken down by sector in
Table 11. U.S. total exports were $888.8 billion in 2001 and exports to
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Table 13: U.S. Exports and Imports by Major Trading Countries,
2003 and 2004 (millions of dollars and percentage)
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Korea were $29.4 billion, or 3.3 percent of total exports. Some ad-
ditional detail on U.S. exports by major trading country for 2003 and
2004 is given in Table 13. Korea ranks seventh in the group of countries
shown. The sectoral shares of U.S. exports to Korea that are indicated
in Table 11 show that 73.9 percent of these exports are concentrated in
manufactures, especially transportation equipment and machinery and
equipment, nearly 20 percent in services, and approximately 6 percent
in agricultural products. U.S. total imports were $1,300.9 billion in
2001, and imports from Korea totaled $38.7 billion, or 3.0 percent of
total imports. As noted in Table 13, Korea ranked seventh in the group
of importing countries shown. The sectoral shares of U.S. imports from
Korea are predominantly in manufactures (91.1 percent), especially in
transportation equipment and machinery and equipment, and 8.7 percent
in services.

As noted in Table 12, Koreats exports totaled $177.2 billion and
total imports were $162.6 billion in 2001. The United States accounted
for 21.2 percent of total Korean exports and 18.6 percent of total Ko-
rean imports. The sectoral shares of Koreads exports of manufactures to
the United States were 90.8 percent of the total and were concentrated
especially in transportation equipment and machinery and equipment,
and 9.1 percent in services. The sectoral shares of Koreads imports of
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Table 14: Value of Koreads Bilateral Trade with the United States:
198012005
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manufactures from the United States were 74.1 percent of the total, 6.4
percent for agricultural products, and 18.7 percent for services. The
value of Koreads bilateral trade with the United States for 198012005
is shown in Table 14. It is evident that the U.S. shares of this trade have
declined considerably in the period shown, from 26.3 percent of Korean
exports to the United States in 1980 to 14.5 percent in 2005. Similarly,
the U.S. share of Korean imports declined from 21.9 percent in 1980 to
12 percent in 2005. These changes can be seen more clearly in Table 15
with changes in Koreads exports and imports by major trading partners
between 2000 and 2005. What stands out is the increased importance of
Koreats trade with China, which accounted for 10.7 percent of Korean
exports in 2000 and 21.8 percent in 2005. Similarly, Korean imports
from China were 8.0 percent of total imports in 2000 and 18.5 percent
in 2005.

Employment by sector is indicated in the last two columns of Tables
11 and 12. The U.S. total labor force in 2001 was 148.9 million workers,
with more than 80 percent of employment in the services sectors, 2.2
percent in agriculture, and 14.3 percent in manufacturing. The Korean
labor force was 23.0 million in 2001, with 9.4 percent of employment
in agriculture (3.6 percent in both rice and vegetables and fruits), 19.8
percent in manufactures, and 70.2 percent in services.

Information on the stock of inward and outward U.S. FDI abroad for
2005 is indicated in Table 16. Inward FDI for the United States totaled
$1,635.3 billion and outward FDI totaled $2,070 billion. Inward FDI
from Korea was $6.2 billion, or 0.4 percent of the total; 9.3 percent of
the total from Korea was in manufacturing and the remainder in ser-
vices-related sectors. U.S. outward FDI to Korea was $18.8 billion, or
9.0 percent of the U.S. total. U.S. FDI in Korean manufacturing was
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Table 15: Korea: Major Trading Partners (billions of dollars,
percentage share of world total in parentheses)
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$8.3 billion, 44 percent of total U.S. FDI in Korea, and the remainder in
services-related sectors. World FDI pows into Korea by major countries
from 19627190 to 2005 are indicated in Table 17. Most of these inbows
came from the United States, the European Union, and Japan. Korean
outward FDI pows in manufacturing industry are shown in Table 18 for
2001 to 2005. China has become the major recipient of Korean outward
manufacturing FDI.

With the foregoing by way of background, we turn now to our
computational analysis, which will focus on the economic effects on
the United States and Korea of the bilateral removal of trade barriers on
agricultural products, manufactures, and services as the result of a Korea-
U.S. FTA. Depending on the details of the FTA negotiations, many of
these bilateral barriers would be removed immediately, but some would
be phased out over longer periods of time. For modeling purposes, how-
ever, we assume that all barriers are removed at the same time rather than
in phases. As noted in Chapter 1, many other aspects of the Korea-U.S.
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Table 16: Inward and Outward Foreign Direct Investment for the
United States, 2005 (millions of U.S. dollars)
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FTA are to be negotiated besides the bilateral barriers. Because these
other aspects involve primarily qualitative considerations on rules and
procedures, they are not taken into account in what follows.

1 A

The global welfare effects of the bilateral removal of agricultural protec-
tion, manufactures tariffs, and services barriers are indicated in Table 19.
The sectoral effects on exports, imports, gross output, and employment
are indicated in Table 20 and Table 21.19

Bilateral Agricultural Liberalization

The vrst four columns of Table 19 refer to the bilateral elimination of
agricultural tariffs and export subsidies. No allowance has been made
for removal of domestic agricultural supports because these supports
do not apply bilaterally. It is evident that U.S. welfare declines by $1.4

19. See the appendix for sensitivity analysis of introducing alternative pa-
rameters in the model and the resulting impacts of trade liberalization.
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Table 17: World Foreign Direct Investment Flows into Korea by
Major Countries (millions of dollars, percentage)
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Table 18: Korean Outward FDI (Manufacturing Industry) to
Major Countries: 200112005 (Sept.) (millions of dollars)
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billion (0.01 percent of GDP) with bilateral removal of agricultural
tariffs,20 and there is a small welfare increase of $.05 billion for the
bilateral removal of agricultural export subsidies. Korea experiences
a welfare increase of $.05 billion for tariff removal. Global economic
welfare rises by $2.73 billion, with most countries beneyting from the
bilateral tariff removal and showing insigniycant welfare losses from
the bilateral removal of the export subsidies.

Bilateral Manufactures Liberalization

Columns (5) and (6) of Table 19 refer to the welfare effects of the bi-
lateral elimination of manufactures tariffs. U.S. welfare is increased by
$7.27 billion (0.04 percent of GDP), and Koreads welfare is increased by

20. The welfare decline with removal of bilateral agricultural tariffs may
repect the shift of labor and capital toward constant-returns-to-scale agricul-
tural sectors and away from the increasing-returns-to-scale manufactures and
services sectors.
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$4.48 billion (0.61 percent of GDP). There are small welfare increases
and declines for the other countries or regions. Global welfare rises by
$12.43 billion.

Bilateral Services Liberalization

The effects of bilateral services liberalization noted in columns (7) and
(8) are considerably larger compared with the agricultural and manu-
factures liberalization. U.S. welfare increases by $19.20 billion (0.11
percent of GDP), and Koreads welfare increases by $5.46 billion (0.74
percent of GDP). All other countries or regions show small and positive
increases in welfare.

Combined Bilateral Liberalization

The effects of the combined bilateral liberalization of agricultural protec-
tion, manufactures, and services are shown in columns (9) and (10). U.S.
welfare increases by $25.12 billion (0.14 percent of GDP), and Koreads
welfare increases by $9.28 billion (1.26 percent of GDP). Most of the
other countries or regions show small, positive increases in welfare.
Global economic welfare rises by $41.04 billion. These results are in
contrast with the magnitudes and signs of the welfare effects generated
using the GTAP framework as noted in Tables 1 and 6.

Real Returns to Capital and Labor

The real returns to capital and labor are shown in columns (11) and (12).
These returns increase by 0.03 and 0.02, respectively, for the United
States and considerably more for Koread 1.36 percentand 1.53 percent.
There are small increases in the real returns in the other countries or
regions. These results differ signiycantly from those noted in Table 6
above, based on Schott, Bradford, and Moll (2006, 26), which show
increases in real factor prices for labor and capital greater than 10 percent
for Korea and very small changes for the United States. The results in
McDaniel and Fox (2001, 5115) are somewhat more in line with our
results in Table 19.

Terms of Trade

The last column in Table 19 shows small terms-of-trade improve-
ment for both the United States and Korea. These changes in terms
of trade are much smaller than the terms-of-trade results generated by
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Table 20: Korea-U.S. Free Trade Agreement: Change in Exports,
Imports, Outputs, and Number of Workers for the United States
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the GTAP framework, as, for example, in Table 2 based on Choi and
Schott (2001).

Sectoral Effects: United States

The changes in U.S. exports and imports arising from the FTA are in-
dicated in the vrst four columns of Table 20. Total exports and imports
increase by $7.8 billion. Agricultural exports increase by $1.6 billion;
food, beverages, and tobacco by $1 billion; manufactures by $2.6 billion;
and services by $2.5 billion. There are negligible imports of agricultural
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products, imports of manufactures increase by $4.9 billion, and imports
of services increase by $2.6 billion. These changes in U.S. trade differ
from the changes noted in McDaniel and Fox (2001, 5110), Choi and
Schott (2001, 58), and Lee and Lee (2005, 88).

Changes in the value of output are indicated in the yfth and sixth
columns. It is evident that output expands in all of the agricultural sec-
tors; food, beverages, and tobacco; chemicals; nonmetallic mineral
products; machinery and equipment; other manufactures; and other
private services. Output declines especially in textiles and wearing ap-
parel. These results are smaller than those reported in McDaniel and
Fox (2001, 5713) and especially those reported in Table 8 above that is
based on Schott, Bradford, and Moll (2006).

Changes in employment shown in the seventh and eighth columns
mirror the changes in output. It appears that employment is shifted to the
expansion of the agricultural sectors and food, beverages, and tobacco,
and away from most of the manufacturing sectors and from services. But
the employment changes noted are all comparatively small in percentage
terms. It should also be noted that the employment changes sum to zero
because of the assumption of full employment of the yxed labor supply.
That is, there will be positive and negative shifts in employment that
balance out for the economy as a whole.

Sectoral Effects: Korea

The changes in Koreads exports and imports arising from the FTA are
indicated in Table 21. Korea has minor changes in its agricultural exports.
Its exports of manufactures increase by $6.4 billion and services by $2.3
billion. Koreads imports of agricultural products and food, beverages,
and tobacco increase by $1.7 billion, manufactures by $3.8 billion, and
services by $2.8 billion.

Koreads declines in output are concentrated in four of the agricul-
tural sectors and to a small extent in nonmetallic mineral products and
machinery and equipment. Within agriculture, there are negative output
and employment changes in other grains, vegetables and fruits, oil seeds,
and other crops, while output and employment increase in rice, wheat,
and livestock. The underlying results, which stem from the structure of
the model,2! indicate that Korean agricultural import prices fall rela-
tive to domestic goods for all sectors. But the change in the quantity

21. For the complete description of the formal structure and equations
of the model, see the Michigan Model of World Production and Trade,
www.Fordschool.umich.edu/rsie/model/.
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Table 21: Korea-U.S. Free Trade Agreement: Change in Exports,
Imports, Outputs, and Number of Workers for Korea
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demanded is greater than the relative price decline in the rice, wheat,
and livestock sectors, so that output and employment increase in these
sectors. There are noticeably large increases in output and employment in
textiles, wearing apparel, leather products and footwear, and transporta-
tion equipment and declines in the other manufacturing sectors and in
services. The employment changes thus repect the shift of labor from
the more capital-intensive to the relatively labor-intensive manufactur-
ing sectors, and the changes are large enough to suggest that adjustment
problems may be encountered depending on how rapidly the bilateral

Comparative Static and Dynamic Analysis of a Korea-U.S. FTA 43



Table 22. Korea-U.S. Free Trade Agreement: Changes in Bilateral
Trade Flows (millions of dollars)
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barriers would be removed. These employment results are in contrast
with those reported in Table 5 above based on Lee and Lee (2005) and
Table 9 based on Schott, Bradford, and Moll (2006).

Changes in Bilateral Trade Flows

Table 22 provides an indication of the changes in the bilateral trade pows
in all the countries or regions of the model in response to the Korea-U.S.
FTA. U.S. bilateral exports to Korea increase by $9.2 billion but decline
across all other countries or regions as trade diversion takes place. U.S.
imports from Korea increase by $6.9 billion, and there are increased U.S.
imports from several other trading partners as well as small reductions
in imports from a number of other countries. Koreads bilateral exports
increase to most of its trading partners. Its bilateral imports from the
United States increase, but its imports decline from most of its trading
partners, again indicating the presence of trade diversion.
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Table 22. Korea-U.S. Free Trade Agreement: Changes in Bilateral
Trade Flows (millions of dollars) (continued)
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As noted, the Michigan Model essentially provides comparative static
estimates of the economic effects of the bilateral removal of Korea-
U.S. tariffs and other trade barriers. The question arises as to whether
the bilateral liberalization may induce additional effects arising from
changes in rates of return to capital that may motivate movements of
FDI and improvements in factor productivity. These changes depend
on a variety of empirical circumstances that are difycult to model in a
general way. But, as we already noted, it has been common in GTAP-
type modeling studies to make some allowance for increases in capital
stocks that may be engendered by trade liberalization. Such efforts of
necessity are matters of judgment and should therefore be interpreted
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Table 23: Global Welfare Effects of Korea-U.S. Free Trade
Agreement, including Foreign Direct Investment
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with care. It is in this light that we have adapted the Michigan Model
to make allowance for changes in FDI that are assumed to be induced
by a Korea-U.S. FTA.

For this purpose, we ran two scenarios in which FDI in Korea was
assumed to increase by 1 percent and by 5 percent of Koreads base
capital stock. We further assumed that the FDI pows to Korea came
from Japan, the United States, the European Union and the European
Free Trade Association, and China based on the proportions of the FDI
pows that these countries or regions represented in 2004. In modeling
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the FDI pows, it is assumed that each sector has a demand for capital as
a function of sectoral production and factor prices. The capital market
sums up demands across sectors and sets demand equal to supply to
determine the rate of return on capital. So, an inpow of FDI expands
the capital stock. The increase in the capital stock is then allocated
across sectors to equate the marginal value product across sectors. The
results of the FDI inbows are indicated in Table 23. With a 1 percent
increase in Koreads capital stock, Koreads welfare increases by $19.3
billion (2.62 percent of GDP); and with a 5 percent increase, Koreads
welfare increases by $59.4 billion (8.05 percent of GDP). These results
compare with a welfare increase for Korea of $9.3 billion (1.26 percent
of GDP), assuming no FDI as in our basic comparative static scenario.
Welfare declines in some cases, repecting the declines in capital stocks
that provide for the FDI pows.

What is suggested by the foregoing exercise is that the beneyts of
an FTA could be much larger if capital stocks are assumed to increase
compared with the beneyts of the bilateral removal of existing trade
barriers. It is difycult to determine, however, how likely this may be
in reality.

Uoooioniooo

We have had occasion in Chapter 2 and in the preceding discussion in
this chapter to offer a number of criticisms of the results based on the
GTAP conceptual framework that has been used in a number of studies
of a Korea-U.S. FTA. Itis unfortunately difycult to make comprehensive
comparisons between the detailed results of the GTAP and Michigan
models because of their conceptual differences, parameter differences,
and differences in the level of aggregation and the base-period data used.
We acknowledge that the Michigan Model does not represent the last
word when it comes to modeling trade liberalization, but we offer our
computational analysis and results in the hope that they will provide a
comprehensive and informative representation of the likely economic
effects of a Korea-U.S. FTA.
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Having analyzed the economic effects of a bilateral Korea-U.S. FTA,
we now compare U.S. and Korean economic interests for other FTAS
that the two nations have negotiated or are in progress of negotiating,
and how and whether their interests would be more or less enhanced by
unilateral free trade and global (multilateral) free trade compared with
the adoption of bilateral FTAs. The welfare comparisons are indicated
in Table 24.

0oooobioodo

The vrst column in Table 24 summarizes the welfare effects of the
Korea-U.S. FTA and below this the welfare effects of the actual and
potential bilateral FTAs between Korea and a number of partner coun-
tries, including Canada, Chile, Japan, Mexico, and Singapore.?? It is
evident that Koreads welfare gain from a Korea-U.S. FTA of $9.3 billion
is considerably greater than any of the other FTAs listed. The global
welfare increase of $41.0 billion from a Korea-U.S. FTA is similarly
greater than the increases of the other FTAs.

The third column in Table 24 indicates the welfare effects of a
Korea-ASEAN FTA. Koreads welfare gain of $8.7 billion is similar to
the gain from a Korea-U.S. FTA. The global welfare gain of $33.2 bil-
lion is less than the $41.0 increase from a Korea-U.S. FTA.

22. For further analyses and details, see Cheong (2002) and McKibbin, Lee,
and Cheong (2004).
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Table 24: Computation of Welfare Effects of Bilateral FTAs,
Unilateral Free Trade, and Global Free Trade (billions of dollars
and percentage)
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The second column in Table 24 summarizes the welfare effects of some
selected U.S. bilateral FTAs, including those with Australia, Chile, and
Singapore that are now operative and one with Thailand that is being
negotiated. The United States has also been negotiating bilateral FTAs
with several additional countries, including Bahrain, Central America
and the Dominican Republic, Colombia, Israel, Jordan, and Morocco,
and is currently negotiating FTAs with Malaysia, Oman, Panama, Peru,
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Table 24: Computation of Welfare Effects of Bilateral FTAs,
Unilateral Free Trade, and Global Free Trade (billions of dollars
and percentage) (continued)
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the Southern African Customs Union, and the United Arab Emirates.?3
Looking at the welfare estimates for only the four countries in compari-
son with the Korea-U.S. FTA, the welfare increase for the United States
of $25.1 billion for the Korea-U.S. FTA is substantially greater than the
increase for any of the other four countries indicated. This is the case as
well for the global welfare increase of $41.0 billion for the Korea-U.S.
FTA compared with the other bilateral FTAs. These conclusions would
hold for any of the other bilateral FTAs mentioned.

The third column of Table 24 lists the welfare effects of regional
free trade represented by the Free Trade Area of the Americas (FTAA).
The U.S. welfare increase of $73.0 billion from the FTAA is about three
times greater than the gain from the bilateral Korea-U.S. FTA.

23. For detailed computational analyses of several U.S. FTASs, see Brown,
Kiyota, and Stern (2005a, 2005b, 2006a, 2006b).
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The bottom of the second column of Table 24 shows the welfare gains
from unilateral free trade undertaken individually by the United States.
The increase in U.S. welfare with unilateral free trade of $358.9 is
much greater than the increase associated with any of the U.S. bilateral
and regional FTAs shown in the table. This is the case as well for the
increase in global welfare with U.S. unilateral free trade. Similarly,
Koreals welfare increase with unilateral free trade of $33.8 billion is
greater than the welfare increases of any of the FTAs listed individually
and in total.

I O A R Y

The last column of Table 24 shows the welfare effects of global free
trade. U.S. welfare rises by $614.3 billion, and Koreads welfare rises by
$86.1 billion. Global welfare rises by $2.9 trillion. The welfare beneyts
of global free trade are therefore much greater than the beneyts to be
derived from the bilateral FTAs, regional FTAs, and from unilateral free
trade for both the United States and Korea. It can also be seen that most
of the welfare gains from global free trade come from the elimination
of manufactures tariffs and services barriers.

These calculations clearly show that multilateral trade liberalization
offers potentially far greater increases in economic welfare for the United
States, Korea, their FTA partner countries, and the other countries or
regions that are covered in the global trading system. This is the case
even if there would be less than complete free trade globally. That is,
if existing trade barriers in the ongoing Doha Development Agenda
negotiations were to be reduced, for example, by one-third or one-half,
the resulting global and national gains would be proportionally lower.
But these welfare gains but would still far exceed the welfare gains from
the FTAs noted and the gains from the possible adoption of unilateral
free trade by the United States and Korea. This would almost certainly
remain true even if there are other beneyts stemming from the FTAs that
have not been taken into account in the Michigan Model simulations.
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We have noted that the United States and Korea have a variety of
economic and political motivations in pursuing an FTA. In this con-
nection, the present study has been designed to assess the economic
effects involved in such an agreement. The Korea-U.S. FTA negotiations
were initiated in May 2006 and are ongoing. It is hoped to conclude
the negotiations and sign the agreement prior to the expiration of the
presidentds negotiating authority in mid-2007.

The computational analysis presented has been based on the Michi-
gan Model of World Production and Trade, which is a multicountry,
multisector computable general equilibrium (CGE) model that has
been used for more than three decades to provide estimates of the
economic effects of multilateral, regional, and bilateral trade negotia-
tions and other aspects of changes in trade policies of the United States
and other major trading countries or regions. The version of the model
used covers 27 economic sectors, including agriculture, manufactures,
and services, in each of 30 countries or regions. The distinguishing
feature of the Michigan Model is that it incorporates elements of the
New Trade Theory, including increasing returns to scale, monopolistic
competition, and product variety. The data for the model are based on
version 6.0 of the GTAP database for 2001 together with data derived
from other sources.

The United States uses a common framework covering the issues
to be negotiated in each of its bilateral FTA negotiations. This frame-
work, which is patterned after NAFTA, negotiated in 19927193, has been
updated and adapted for the new FTAs. The main negotiating issues in
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the FTAs cover bilateral removal of tariffs and other barriers to trade
in agricultural products, manufactures, and services; rules of origin;
intellectual property rights; worker rights; environmental standards;
investment; government procurement; customs administration and
trade facilitation; trade remedies; and dispute settlement procedures.
The actual negotiations are adapted to repect the particular conditions
and interests of the United States and partner countries.

We had occasion to review a number of previous studies that re-
viewed the important bilateral issues of concern to the two countries in
the FTA negotiations and to assess the economic effects involved. The
economic assessments in these studies were based on the GTAP model-
ing framework in which it is assumed that there is perfect competition,
constant returns to scale, and that products are distinguished by country
of production (Armington assumption). We had some reservations with
the GTAP framework that related in particular to the use and interpre-
tation of the Armington assumption and the handling of employment
changes.

In using the Michigan Model, our focus has been on the effects
of the bilateral removal of trade barriers, which lend themselves most
readily to quantiycation. The nontrade aspects of the FTAs may also be
important, but they are intrinsically more difycult to incorporate into a
modeling framework. Although we have made some allowance for pos-
sible increases in FDI that may be induced over time as the consequence
of the Korea-U.S. FTA, no allowance has been made for improvements
in productivity that could result from the FTA. Because of the foregoing
limitations, the computational results presented for the bilateral FTAs are
therefore best interpreted as providing a lower bound for the potential
beneyts involved. Because these beneyts are shown mostly to be rather
small for Korea and the United States in both absolute and relative terms,
the nontrade and other beneyts of the Korea-U.S. FTA are unlikely to
alter these results signiycantly.

Although the bilateral FTA removal of trade barriers would be
phased in annually for some products and sectors, it is assumed for
modeling purposes that all of the barriers are removed at the same time
and entered as inputs into the model for the policy changes involved. The
model is then solved computationally to represent the percent changes in
the variables of interest and to calculate the absolute changes in employ-
ment by sector. Because full employment is assumed, the employment
results presented indicate the shifts in sectoral employment that will
occur with bilateral liberalization. Some sectors will have increases
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