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Capturing the Implications of Services Trade Liberalization

1. Introduction

Trade in services became a mgor issue in the Uruguay Round of GATT negotiations, and is a
continuing source of trade disputes since the round was completed. It will undoubtedly be a major
issuein the next round of negotiations under World Trade Organization (WTO). “ Services’ cover a
lot of different sectors, with very different tradeissues. Large sectors such as banking, insurance, and
financial services have become increasingly important as world trade has expanded, and opening
external markets has become an issue for “producers’ of these services in developed countries.
Servicesinwholesale and retail trade and transportation are a so very large sectorsin most countries,
with international trade largely linked to trade in commodities. Reduction in international
“transactionscosts’ -- which include marketing, communications, trade, and transportation has been

one of the engines driving the rapid expansion of world trade in the post-war period.

There are many conceptual and empirical problemsin measuring output, prices, and trade volumesin
the services sectors. Luangaand Y u (1999) describe the many difficulties of assembling aconsistent
data base of tradein services acrossthe countriesinthe Global Trade AnalysisProject (GTAP) data
base. Looking at issues of “transactions costs’ is even more difficult, since many of those costs
would not appear as part of services (and services trade), but would instead be included as costs of

production within firms producing commodities.

This paper is an exercise in empirical exploration. We start with the GTAP data base (version 4),
which includes some detail in services, and build amulti-country, multi-sector, computable general
equilibrium (CGE) trade model that focuses on the services sectors. We then use this model to
exploretheimpact of changesin tradein services, including changesin technology and in protection.
Wealso explorethe potential empirical importance of technological externalitiesthat aretransmitted

through trade in services, intermediate inputs, and capital goods.

Our goal isto find large numbers. What are the potential gains from liberalizing trade in services

compared to trade in commodities? What would be the impact of further technological changesin



transportation and reductions in international transaction costs? What are the potential gains from
increased trade in an environment where there are externalities emanating from trade between
devel oped and | ess devel oped countries? How important are forward and backward linkages between
the services and non-services sectors in trading countries? While the current state of both trade
theory and empirical work cannot yield definitive answers to questions such as these, we think we
can make progress with an empirical model that is flexible enough to incorporate many of the

important links and effects.

2. Structure of the Model and Major Assumption

The model used in this paper isamember of afamily of multi-country models that have been used
widely to analyze theimpact of tradeliberalization. Starting with Whalley (1985) and Deardorff and
Stern (1990), who analyzed theimpact of the Tokyo Round of GATT negotiations, anumber of such
model s have been devel oped to explore the impact of the Uruguay Round and variousregional trade
agreementssuch asNAFTA, ASEAN, APEC, Mercosur.* Our particular model was an extension of
deMeloand Tarr’ s(1992) single country trade model to amulti-country framework by Wang (1994,
1997) and is described in detail in Noland, Liu, Robinson and Wang (1998). It is a close cousin of
models devel oped by Lewis, Robinson, and Wang (1995) and Lewis and Robinson (1996).

The model focuses on real trade flows, world prices, and real exchange rates. It incorporates
macroeconomic specifications from Devargian, Lewis and Robinson (1990), as well as an
international shipping sector similar to the GTAP model (Hertel, 1997). Given our focus on services
and linkages through intermediate inputs, we have replaced the standard specification of a L eontief
technology for intermediate inputs with nested constant elasticity of substitution CES production
functions that allow substitution between value-added and aggregate intermediate inputs in the
upper-level of the production tree. Links between trade performance and total factor productivity are

also introduced into the model as animport-embodied technol ogy transfer acrossregionsviatradein

1 NAFTA standsfor North America Free Trade Area; ASEAN stands for the A ssociation of South East Asia
Nations which includes ten member countries; APEC stands for Asia Pacific Economic Cooperation that has
21 members;, Mercosur is a trade block in Latin American, including Argentina, Brazil, Paraguay, and

Uruguay.



intermediate inputs, which links aregion’s TFP growth with itsimports of capital and technology-
intensive products and professional services. Themode! isimplemented using the General Algebraic
Modeling System (GAMYS), whichisdescribed in Brooke et d. (1988), and isspecified and solvedin

levels.

Themodel includesten regionsand el even production sectorsin each region. Thetenregionsare: (1)
the United Sates, (2) European Union (15 members), (3) Japan, (4) Other OECD countries, (5) Asian
newly industrialized countries (Korea, Taiwan, Hong Kong and Singapore), (6) China, (7) ASEAN4
(Malaysia, Thailand, Philippines, Indonesia), (8) South Asia(Indian, Bangladesh, Nepal, Pakistan,
and Sri Lanka), (9) Latin America, and (10) Rest of theworld. Six of the eleven production sectors
are services. (1) utilities, (2) construction, (3) trade and transport, (4) private service, (5) public
service, and (6) housing. The other five sector are: (7) agriculture, (8) processed food, (9) natural
resource based products, (10) non-durable consumer goods, and (11) intermediate and durable
manufactures. Each region is assumed to have basically the same structure. Five primary factors of
production are modeled: agriculture land, natural resources, capital, unskilled-labor, and skilled-
labor. Thedivision between skilled and unskilled labor isadistinction between professiona workers
and production workers.? Agricultural 1and and natural resource are sector-specific, while capita and

labor are assumed to be mobile across sectors, but immobile between regions.
2.1 Production and Demand structures

In each region, there is one representative competitive firm for each sector, which produces one
product. Production technology is characterized by two-level nested CESfunctions. At thefirst level,
firms are use two types of inputs: a composite primary factor and an aggregate intermediate input
according to aCES cost function. At the second level, the split of intermediate demand is assumed to
follow aLeontief specification, with no substitution among intermediate inputs. Technology in all
sectors exhibits constant return to scale, implying constant long-run average and marginal costs.

Sectoral output is assumed to be a composite commodity that can be transformed according to a

2 Professionalsinclude International Labor Office (ILO) occupation groups 0-2, (professional, technical and
related workers; and administrative and manageria workers). Production laborers are the aggregation of ILO
occupation groups 3-5 (clerical and related workers; salesworkers; and service workers) and 7-9, (production

and related workers; transport equipment operators and laborers) plus agricultural [abor.
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constant elasticity of transformation (CET) function between agood sold on the domestic market and

agood sold on the world market (an export).

Agentsin each region view products from different regions asimperfect substitutes (the Armington
assumption). The private household in each region maximizesa Stone-Geary utility function over the
eleven composite goods and savings, which leadsto the Extended Liner Expenditure System (ELES)
of household demand. Household savings aretreated as ademand for future consumption goodswith
zero subsistence quantity (Howe, 1975). An economywide consumer priceindex is specified asthe
price of savings and represents the opportunity cost of giving up current consumption in exchange
for future consumption (Wang and Kinsey, 1994). Government spending, and investment decisions
in each region are based on Cobb-Douglas utility functions, which generate constant expenditure
shares for each composite commodity. In each region, firm intermediate inputs, household
consumption, government spending, and investment demand constitute total demand for the same
Armington composite of domestic and imported goods from different sources. A two-level nested
CES aggregation function is specified for each composite commodity in each region. Total demand
isfirst divided between domestic and imported goods, then the expenditure on imports is further
divided according to geographical origin under the assumption of cost minimization. Completetrade

flow matrices for all regions are part of the model solution.

There is an international shipping industry in the model to transport products from one region to
another. Each region isassumed to all ocate afraction of the output of itstrade and transport sector to
satisfy the demand for shipping that is generated by interregional trade. Theglobal shipping industry
is assumed to have a unitary elasticity of substitution among supplier sources. The margins
associated with this activity are commodity/route specific. In equilibrium, the total value of
international transportation services at the world price equals the sum of the export proportions of

the service sector’ s output from each region.
2.2 Equilibrium, Exchange Rate, and Macro Closure

Within each region, the model solves for domestic commaodity and factor prices that equate supply
and demand in all goods and factor markets. The model aso solvesfor world prices equating supply

and demand for sectoral exports and imports across the world economy. In addition, for eachregion,



the model specifies an equilibrium relationship between the balance of trade and the real exchange
rate (which measures the average price of traded goods ¢ exports and imports ¢ relative to the
average price of domestically produced goods sold on the domestic market). However, aswith other
CGE models, the model only determines relative prices. The United States is specified as the
“reference” economy, with both its aggregate price level and exchange rate fixed exogenously. All
relative world prices and trade balances are measured in terms of real U.S. dollars. Because traded
and non-traded goods are assumed to be imperfect substitutes by sectors, changesin relative world
market prices are only partialy transmitted to domestic markets. The model thus incorporates a
realistic degree of insulation of domestic commodity markets from world markets, but thelinks are
still important and provide the major mechanism by which external shocks are transmitted across

regions.

The exchange rate variable in the model is not a financial exchange rate. Under appropriate
numeraire selection, however, it is equivalent to the “real exchange rate” defined as the ratio of a
price index of all traded goods (imports and exports) to a price index of all nontraded goods
(domestically produced goods sold at the domestic market). When the price index of home goodsis
selected as the numeraire, the percentage changein thereal exchangerateisequal to the percentage
change of the exchange rate variable in the model. In amulti-region model where all world market
prices are endogenous, the equilibrium real exchangerateisaffected by changesin theinternational
terms of tradefacing aregion. Devargjan, Lewis, and Robinson (1993) and Wang (1994) discussthis
issue. For each region, the model solvesfor the equilibrium real exchange rate given our assumption

of afixed trade balance and any changes in world prices.

For each region, the model includesthree macro balances. savings-investment, balance of trade, and
government expenditure-recei pts (government deficit). The three balances are not independent and
the determination of these macro balances is the subject of traditional macroeconomic models. In
termsof our real trade model, which does not include financial markets or variablestypica of macro
models, the determination of these macro aggregates is specified by ssimple rules. The macro

adjustment mechanism constitutes the macro “closure” of the model.

The specification of amacro closure isto select rules by which macro balances are brought back to



equilibrium when exogenous shocks disrupt the benchmark equilibrium during an experiment. A
macro scenario isimposed on the CGE model, which then traces out the sectoral implications of the
assumed macro behavior (Devargan, Lewis, and Robinson, 1990). The macro closureisnot based on
a specification of optimizing behavior by rational agents in the model, but reflects a simplified

description of the results of a macro adjustment process which is not specified in detail.

Since the major purpose of this study isto evaluate the impact of service sector trade liberalization
on therest of the economy, we specify asimple macro closure designed to focus on welfare changes
arising through changes in aggregate consumption. The balance of trade, government real
expenditure, and aggregate real investment in each region are al fixed. If government revenue
changes (e.g., because of a reduction in tariffs), which will change government savings, the
macroeconomic adjustment will be a compensating change in private savings to finance the fixed
aggregate real investment. In the model, any changesin real GDP or real absorption arising from
changesin the international terms of trade will go to changesin aggregate real consumption. Given
this macro specification, welfare comparisons, which involve calculations of equivalent variation

acrosssimulations, are straightforward. A detailed description of themodel isgiveninthe Appendix.
2.3 Dynamic Considerations

The model captures two types of gains from trade liberalization: (1) there are gains from more
efficient utilization of resources, which lead to a one-time permanent increase in GDP and socia
welfare. (2) There are gains from increases in total factor productivity (TFP) due to technology
transfer viaexpansion of capital and intermediate goods and professional serviceimportsfrom other
countries, especially from advanced industrial countries. Empirical evidences suggest that thereisa
strong positive feedback from trade expansion to productivity growth. Tradeliberalization increases
the prevalence of technology transfer astrade barriers are reduced. Firmsin the liberalized regions
will import more capital goods and technol ogy-intensive goods and professional services as both
investment and intermediate inputs from abroad at cheaper prices. Those goods and services
incorporate advanced technol ogy from devel oped countries, and thus stimulate productivity growth

in the receiving developing country.

To quantify the first effect, the aggregate productive capital stock is fixed in each region, and the



region-specific averagerental rate adjuststo ensurethat regiona capital isfully utilized and allocated
efficiently across sectorsto equate sectora rental rates. Thistreatment iscommon in theoretical work
and many CGE models. It essentially assumes along-run equilibrium, where sectoral capital stocks

are able to adjust to changes in market conditions and technology.
To capture the second type of gains, we introduce following equation into our model:
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Thisequation linksimport-embodied technol ogy transfer (viaimportsof capital goods, intermediate
inputs, and professional services) and total factor productivity. Where ITFP;, is the TFP shift
variables in each sector cost function, ims; is the share of imported products and services that are
embodied with advanced technology used as firms' intermediate inputs in total imports of such
products and services at region r, NX;; and VA, are intermediate inputs and primary factor inputs
respectively. X0y isthe base year trade flows, IM isasubset of i, refer to those products embodied
with advanced technology. It operatesthrough share parameters and elasticities. An elasticity (oipj)
of 0.1 impliesthat a 10 percent increase in real imports of capital and technology intensive goods
would result ano morethan 1 percent increasein total factor productivity inthat sector depending on

the share of imported intermediate inputs in the sector’ s total imports.

Aspointed by Hanel (2000) and Lewis, Robinson, and Wang (1995), whilethereisfairly widespread
agreement that linkage between imports of intermediate inputs and TFP do exist, there is less
evidence of the size of the feedback.3 In our simul ation exercises, the el asticities used for devel oped
countries are smaller than the values used for devel oping countries. We al so assume the technol ogy

transfer flow only in one direction - from more developed regions to less developed regions.

3. Structural Information in the Base Year Data

The CGE model was calibrated around aten-region, eleven-sector, world Social Accounting Matrix

3 Lewis, Robinson, and Wang (1995) and de Melo and Robinson (1992) specify other trade externaities
between exports and TFP. In thismodel, we only incorporate alink through imports of intermediate and

capital goods from developed countries.



(SAM) estimated for 1995 based on version 4 of the GTAP database (Hertel, 1997). Details of this
type of multi-regional SAM and its construction from the GTAP database are described in Wang
(1994). Robinson, Cattaneo and El-said (2001) describe how to incorporate and reconcile additional
information from a variety of sources into the SAM.

The detailed structural information and the linkage between those service sectors and the rest of the
economy are contained in the world SAM and providethe essential datafor our model. Thissection
describes the structure of value-added, production costs, inter-industry links between services and
other sectors of each region aswell astrade dependence among regions. The SAM-based economic
data provides an overview of the important role that the service sectors play in the regiona

economies, and the inter-sector and inter- regional links.
(Insert Table1 here)

Table 1 reports GDP, total exports, imports, and the relative size of each of the ten regional
economies included in the model. Tables 2 and 3 present the sectoral composition of value-added
and service intermediate inputs as a percentage of total production costs for each sector in the ten
economies. The United States, EU, and Japan are the three largest economies in the world, and
constitute more than 70 percent of world GDP and about 50 percent of international trade.4 Most
value-added production activities are concentrated in trade and transport, as well as private and
public service sectors (morethan 60 percent of GDP) in these advanced economies, while agriculture
constituteslessthan 3 percent of their GDP. By contrast, ASEAN, China, and especially South Asia,
which represent low income developing countries in the model, have large agricultural sharesin
GDP (13, 20, and 29 percent in 1995, respectively).

There areanumber of common features acrosstheregional economies: (1) Therearerdatively large
intermediate and durable goods manufacturing sectors across all the economies except South Asia.
The three East Asian economies (Japan, Asia NICs, and China) have the highest share, indicating

that East Asiais emerging as amaor manufacturing center in theworld. (2) Trade and transport is

4 In our model, all trade data refer to trade with economies outside that region, trade flows within the
region were netted out and treated as another source of domestic demand when the 1995 world SAM was

constructed from version 4 GTAP database.



the largest or second largest value-added sector in a@most all of the ten economies, reflecting its

crucia rolein virtually al economies.
(Insert table 2 here)

As indispensable intermediate inputs in all production activities, the cost of various services
constitutes asignificant portion of total production costsin all sectorsacrosscountries(Table 3). Itis
more than 26 percent of agricultural production costs in the United States, about 25 percent of
manufacturing production costs in Japan, and 20 percent production costs of intermediate and
durablesinthe EU. The cost share of serviceinputsin advanced countriessuch asEU, Japan, and the
United States are higher than in developing countries such as China and South Asia. However,
intermediate services inputs also constitute 15-20 percent of production costs for manufacturing
products even in developing countries such as China and South Asia. Among various services
intermediate input, private services (include banking, insurance, business and various professional
services), trade and transport (include whole sale, retail and domestic transport services) are most
important sectors, constituting more than two thirds of total servicecost. The cost sharefor tradeand
transport, as basic mean for almost any economic activities, arequite similar in all economies, range
6-8 percent, whereas the cost share of private services varies significantly across countries, and
positively correlated with the level of each country’ s economic development. It took a much higher
share in production cost of those developed economies. This input-output, forward link between
servicesand other production sectorsisone of theimportant channelsthat transmitsgainsfrom trade
liberalization in the service sectors to the rest of the economy. Such forward links can only be

captured in agenera equilibrium framework.

(Insert table 3 here)

Tables4 and 5 present measures of trade dependence across countries-- theratios of exportsto gross
output and importsto total demand at the sectoral level, respectively. Because of their geographical
location and small size, the Asia NICs and ASEAN countries have the highest trade dependence,
especially for manufacturing products. Other OECD countries (the model region) also rely heavily
on international trade: 39 percent of their intermediate manufactures and durable products are

absorbed by the world market, and 42 percent of their heavy manufacturing goods demand is



supplied by other countries. Twenty years of market-oriented economic reform have also caused
Chinato be strongly linked with the world economy, especially its manufacturing sectors. In 1995,
Chinaexported morethan onethird (36 percent) of itslabor-intensive output and imported nearly 20
percent of its intermediate and durable goods demand from abroad. The United States, EU, and
Japan, as the largest economies in the world, are relatively more self-sufficient. However, a the
sectoral level, about 15 percent of their manufacturing intermediates and durable products are
exported to the world market. Generally speaking, trade dependence in the services sector is much
lower than in other production sectorsfor most economies, with afew exception for AsiaNICsand
ASEAN. However, servicetradeisstill significant in absol ute amounts, because the service sector is
so large, especially in the advanced countries.

(Insert table4 and 5 here)

Table 6 presents the share of imports used as intermediate inputs by sector. These shares are very
high for most sectors and countries, especially for durables and most service sectors. In the model,
we assume that imports from advanced countries embody advanced technologies and their usein
production will increase productivity for al factorsin theimporting country. Thistrade-productivity
linkageiseasily seen for intermediate and durabl e products such as chemical sand machinery, but the
link is aso probably valid for private services such as financial and accounting services. The
presence of a banking or retailing facilities from advanced countries will very likely improve the
efficiency of the financial and trade sector in the host country, and hence increase total factor

productivity, especially in sectors with heavy demand for such services as intermediate inputs.
(Insert table 6 here)

In addition, services trade has a dual function in an economy. Firgt, it contributes to trade directly,
such as construction firms undertaking construction projectsin other countries. Second, servicesare
traded internationally as part of merchandise trade. Trade and transport services (wholesaling,

retailing, and transport services) are an obvious example.

The sectoral pattern and degree of protection are very important in determining the impact of trade
liberalization. The larger and more varied the initial sectoral distortions, the greater is the impact

from an policy changes. For this analysis, the impact of service sector trade liberalization largely
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depends on the structure of existing trade barriers captured by the estimated 1995 world SAM. The
initial sector import protection rates as a percentage of f.0.b. value in each region are presented in
Table7.

(Insert table 7 here)

These import protection rates show that there is substantial variation across commaodity groups and
acrossregions. Food and agricultural sectorsare highly protected, especialy in Japan and AsiaNICs.
The high protection rates reflect high tariffs and many non-tariff barriers, such asimport licensing
and quotas, in those countries. The average protection rates in other merchandise sectors are
generaly lower, especially for natural resource based productsin theindustrial countries. Therates
of import protection are generally higher in Chinaand South Asiathan in other regions, especialy

for the manufacturing sectors.

The tariff equivalents of protection in services trade is adopted from data developed for the
Australian IC95 model (Dee, 1998), which weretaken in turn from Brown et al. (1995) and work by
Hoekman.® These protection rates are essentially “ guesstimates” according to Brown and Dee. They
are, however, the only estimates available to us when this analysis was conducted, and provide an

initial basis for analyzing the impact of service trade liberalization.

The GTAP database provides detailed information on the structure of theregional economies, onthe
links between the service sectors and the rest of the economy, and on trade links among the major
regionsin the world. The multi-country CGE model is based on this data and provides a consistent
framework for tracing theimpact of trade liberalization and changesin the service sectors acrossthe

world economy.
4. Simulation Design

We seek to analyze the consequences of service sector trade liberalization and technology changesin

5 Hoekman (1995) used the presence or absence of offers made during the GATS agreement as revealed
preferenceindicator of the protection level for each type of barriersto service trade, then tariff equivalentswas
assigned to each protection measure so that aweighted average protection level for each service sector could be

generated (200 percent for measure judged to be prohibitive).
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international transport costs, and compare them with non-service trade liberalization. We did one
scenario in which transport costs are lowered and four trade-liberalization scenarios (five scenarios
in all), under three different assumptions about technology links from advanced to less devel oped

countries. The fifteen experiments are described in Table 8.
(Insert table 8 here)

In the first scenario, we reduce the international transportation margin by 50 percent across all
bilateral trade flows included in the model. The second scenario is trade liberalization in the non-
service sectors (50 percent cut in protection for food, agriculture, and natural resource based sectors;,
and elimination of protection in all manufacturing sectors). The third scenario liberalizes service
sector trade (a50 percent cut in service sector protection). Thelast two are combinations of thefirst
three. In the forth scenario, trade liberalization in both services and non-service sectors are
combined. The fifth and final scenario adds technology change in international shipping and trade

liberalization together with trade liberalization in scenario 4.

For each of thefive scenarios, import-embodied technology transfer are assumed viatwo alternative
channels: (1) imported durable products used as intermediate inputs; and (2) imported private
services and trade and transport as intermediate inputs. An additional simulation in each scenario
was done assuming no import-embodied technology transfer, which provides a benchmark for

comparisons. In al, 15 simulations were conducted.
5. Major Simulation Resultsand Analysis

Tables 9 to 11 summarize the major aggregate economy-wide effects (in percent changes from the
base) for the 15 simulations: changes in social welfare measured as Hicksian equivalent variation

(EV), total exports, and total factor productivity (TFP). Three empirical results stand out.

First, the efficiency gain from trade liberalization in the manufacturing sectorsis not large for most
countries and the world as awhole. A 100 percent elimination of protection in all manufacturing
sectors generatesless gain in real GDP than a50% percent cut in the protection level in one service
sector for most economiesinthemodel. Asiaisthe notable exception. When terms-of -trade effects
are taken into account, only Japan and Asia NICs still gain more from the non-service sector trade

liberalization experiments (compare the results of EO1 with EO4 intable 9). Thewelfaregain for the

12



world as awhole from a 50% percent cut of protection in the service sectorsis 5 times larger than
that from non-service sector trade liberalization, although the trade impacts are larger in the case of
non-service sector trade liberalization for Japan, Asia NICs, and other developing countries. The
reason for this result is that protection levels in manufacturing sectors are low in the industrial
countries after the completion of the Uruguay Round (Table 7) and services constitute the largest

share of economic activity for most countriesin the model.

Second, the gain in TFP from import-embodied technol ogy transfer has astronger impact on social
welfare than an expansion in trade. When trade-TFP links are assumed, the increases in trade (both
exportsand imports) arerelatively small, whiletheincreasesin GDP and socia welfarearereatively
large (compare the difference between EO4, EM4 , and ES4 in tables9 with thosein tables 10). This
result is because the growth in TFP a so enhances the efficiency of the non-traded sector, whichis

much larger than the traded sectors for most countries in the world.

Finally, the productivity gain from import-embodied technology spillover is much stronger wheniit
works through service sector imports for developed countries, while for developing countries the
effect islarger when it works through imports of intermediate and durable goods (Table 11). In the
developed countries, imports of services used as intermediate inputs are more important than in

developing countries (Table 3).
(Insert table 9,10 and 11 here)

Table 12 presents the impact of a 50 percent reduction in international shipping margins on each
region’ s structure of production and exports. Cutting the transportation margin reduces the cost of
delivering products to consumers and boosts merchandise exports in all sectors for almost every
region asaresults of moreresourcesflow from non-traded sectorstowardsthe traded sectors. It a'so
reduces the demand for international shipping, inducing a reduction in each region’s gross output
from the trade and transport sector, which in turn releases factors of production to be used in other
economic activities (according to each region’s comparative advantage). Agricultural production
expandsin the United States, but shrinksin Japan, EU, and AsiaNICs. Production of labor-intensive
consumer goodsincreasesin China, ASEAN, and South Asia, but decreasesin Japan, EU, and the

United States. At the same time, capital-intensive durable goods production increasesin all OECD
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countries and Asia NICs, but declines in China, South Asia, and Latin America. Imposing trade-
productivity linksincreases production in all sectors, but manufacturing products benefit relatively

more than other products.
(Insert table 12 here)

Tables 13 reports the results from a 50 percent cut in service trade restrictions on each region’s
production, exports and TFP growth by sectors. As protection levels in the service sectors are
reduced, each region reall ocates resources to more profitable sectors according to their comparative
advantage. For example, the United Statesincreases production of agriculture, processed food, and
al service sectors, but reduces output of manufacturing. Japan reduces production in agricultural and
natural resource related sectors. While the scenario cuts import protection in the service sectors,
sector output is not affected uniformly across the regions. Output of private services declines in
Japan, other OECD, AsiaNICs, Latin American, and rest of the world, whileit expands el sewhere.
Thereistwo-way tradein servicesin most regionswith significant imports and exports (tables 4 and
5). The net impact of trade liberalization depends on these trade ratios and on elasticities of
substitution (import demand). There is also a close link between services trade and merchandise
trade, although the pattern of the relationship are different acrossregions. In the United States, Asia
NICs, China, and ASAEN the expansion trade in services|eadsto declinesin merchandise exports,
but in EU, Japan, other OECD and Latin America, exports of goods expand along with exportsin
services. Whether servicetradeis substitute for merchandisetrade or complement it dependson both

the backward and forward linkage between services and other sectors.
(Insert table 13 here)

Comparing changes in sector specific TFP growth in EM2 and ES2, it is easy to find the
different pattern of TFP growth due to service sector trade liberalization under the two different
assumptions concerning import-embodied technology transfer. When advanced technology comes
through imports of intermediate and durable manufactures, service sector liberalization only has
limited impact on each region’s TFP growth. Such growth is relatively concentrated in the
intermediate and durable sectors. However, if the transfer channel is assumed viaimported service

intermediate inputs, the impacts are quite significant and spread to more sectors through forward

14



linkages.
(Insert table 14 here)

Tables 14 and 15 present the impact of total trade liberalization plus reduction in internationa
shipping cost on each region’s production and exports under alternative assumption about import
embodied technology transfer. Three interesting points can be drawn from these results. First,
services production and exports expand in almost all sectors acrosstheworld, with few exceptions,
as results of a comprehensive liberalization in trade, indicating the crucial role of servicesin all
economic activities. While the change in production and exports in non-services sector are not
uniformly distribute across regions. Production of |abor-intensive consumer good declinesin all
OECD countries, but expands dramatically in all developing counties. In the meantime, capital-
intensive durable goods production contracts in all developing countries, but increase in OECD
countries and Asia NICs. Production in agriculture and natural resource based sectors decline in
Japan and Asia NICs, but increase elsewhere in the world. Such an adjustment pattern seems
consi stent with each regions comparative advantage by intuition. Second, each sector’ sliberalization
re-enforces each other through input-output relations acrossregions. There are significant gainsin
production and exportsfor services sector because liberalization in merchandisetrade. For example,
exports of private servicesincrease additional 7 percent in the United States because of non-service
sector liberalization (compare experiment EO4 in table 15 and experiment EO2 intable 13). Finaly,
the degree of structural adjustment after trade liberalization in developing countries may be
overstated without considering the impact of import embodied technology transfer on TFP growth
(table 15, compare percent change in production of intermediate and durable goods in experiment
E04 and EM4).

(Insert table 15 here)
6. Conclusions and Direction for further Work

Service sector trade liberalization not only directly affects world service production and trade, but
also has significant implicationsfor other sectorsin the economy. Themajor channel of theimpactis
through international transportation margins and forward-linkages through inter-industry input-

output relations. The dataindicatethat, whiletradeisarelatively small share of output intheservice
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sectorsin most regions, the sectors are very large and the protection levelsare very high. The recent
focuson tradein servicesin world trade negotiations certainly seemsappropriatee « « therearelarge
numbers involved and potentialy significant improvements in welfare from trade liberalization.
There are aso potential tradeoffs between gains from liberalizing trade in services and
manufacturing that should provide a basis for negotiations between developing and devel oped
countries. Developed countries gain relatively more from increasing exports of services to
developing countries, while developing countries potentially gain more from increased access to

developed country markets for their exports of manufactures.

When the international shipping marginisreduced, less production resourceswill be used to deliver
products to consumers through international trade. Resources are released from services for usein
other economic activities. When trade barriersin the service sectors are reduced, service production
and exports expand, thus increasing the demand for other products used as intermediate inputs
(backward linkages). At the same time, through forward linkages, the fall in service prices reduces
production costs in sectors that use services as an intermediate input, which is significant for many

sectors across the world.

Another important channel through which trade liberalization affects the economy is TFP growth
induced from intermediate inputs, capital goods, and professional servicesimported into devel oping
countriesfrom advanced countries. Our empirical resultsindicate that such linksarepotentially very
significant. The nature of these productivity links, however, needs much more study. The stylized
links we incorporated in our model really represents a first step in understanding how trade-

productivity links might work during service sector trade liberalization.
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Table 1 Size of the Economy by Region

United EU15 Jgpan Other Asia China ASEAN South Latin Rest of World

States OECD NICs Asia America theWorld Tota
GDP (Billion US$) 7,150 8,266 5,109 1,735 911 713 538 438 1,389 2,280 28,527
Exports (Billion US$) 7178 8951 4842 4944 4052 2105 217.7 55.6 1428 457.9 4081.3
Imports (Billion US$) 883.2 8833 4352 4621 4437 1673 2365 65.1 169.8 498.5 4244.8
GDP as % of World 25.1 29.0 17.9 6.1 3.2 25 1.9 15 49 8.0 100.0
Exports as % of World 17.6 21.9 11.9 121 9.9 52 53 14 35 11.2 100.0
Imports as % of World 20.8 20.8 10.3 10.9 105 39 5.6 15 4.0 11.7 100.0
Balance of trade (Billion US$) -131.4 46.4 67.4 49.7 -20.3  50.1 -9.8 -7.1 -20.4 -24.5 0.0
Table 2 Sector Composition of Value-added by Region

United EU15 Japan Other Asia China ASEAN South Latin Rest of
States OECD NICs Asia America theWorld

Agriculture 13 2.3 25 3.6 5.8 20.3 131 28.8 10.5 9.6
Processed food 27 3.0 2.6 32 18 21 6.3 17 54 39
Resource based 2.2 2.2 2.0 6.0 2.8 11.6 11.6 7.1 4.8 12.9
Consumer goods 4.2 44 4.1 4.7 5.0 5.8 6.2 6.5 6.7 51
Intermediate & durable 15.6 16.5 18.1 134 19.8 18.3 16.2 8.3 13.6 12.9
Utility 23 19 45 31 3.6 35 19 35 36 4.2
Construction 6.4 5.9 8.1 55 6.5 5.9 6.2 5.0 55 53
Trade and transport 20.2 18.2 225 24.3 235 174 21.2 17.0 154 18.7
Private services 22.3 23.6 27.1 15.7 12.7 6.4 8.0 1.6 20.6 12.8
Public services 17.3 15.9 8.6 124 13.7 6.6 6.3 13.7 11.0 11.9
Housing 55 6.0 0.0 8.2 49 2.0 3.1 6.8 2.9 2.9
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table 3 Service I nputs as Per centage of Total Production Cost by Sector acr oss Regions

United EU15 Japan Other Asia China ASEAN South Latin Rest of
States OECD NICs Asia America the World

Total services

Agriculture 263 155 144 218 81 6.5 45 8.3 6.6 9.4
Processed food 141 187 175 172 98 102 101 172 12.2 138
Resource based 202 229 263 248 170 199 99 133 14.8 15.3
Consumer goods 151 204 227 183 167 150 121 203 13.2 155
Intermediate & durable 157 196 254 161 140 174 89 163 13.2 17.0
Utility 273 267 233 183 142 165 21.0 445 33.7 22.8
Construction 22 280 225 211 168 137 153 164 15.8 19.0
Trade and transport 301 312 281 273 380 223 226 185 24.8 23.7
Private services 356 429 205 363 307 298 20.7 105 16.4 23.3
Public services 146 283 82 260 188 254 132 112 19.2 21.3
Housing 158 197 159 154 227 105 156 108 19.0 10.6
Total 234 286 228 234 208 170 134 160 16.3 18.2
Trade and transport
Agriculture 75 5.6 70 100 29 34 29 41 3.1 4.0
Processed food 75 65 102 92 51 5.3 58 105 57 7.2
Resource based 53 93 117 83 59 7.2 5.1 4.4 49 5.1
Consumer goods 7.0 70 114 97 7.8 100 7.3 85 5.8 7.2
Intermediate & durable 7.6 66 100 74 59 8.8 55 6.7 52 6.7
Utility 4.0 2.8 5.1 34 27 8.5 6.7 6.6 2.6 43
Construction 9.9 5.8 9.9 79 72 113 119 110 6.7 8.2
Trade and transport 106 16.6 94 125 242 123 9.4 9.2 9.9 10.1
Private services 5.7 4.2 5.1 66 46 105 4.6 2.9 28 53
Public services 29 34 29 64 44 138 5.1 3.0 46 5.4
Housing 0.1 0.3 2.9 04 02 4.3 5.9 2.8 12 11
Total 6.9 6.9 84 8.0 8.9 89 6.7 6.5 54 6.6
Private services
Agriculture 16.5 5.9 6.4 68 43 2.4 1.0 0.1 31 25
Processed food 48 95 5.4 58 32 29 29 05 52 39
Resource based 10.4 87 102 91 48 32 2.6 0.2 6.7 43
Consumer goods 53 104 7.9 52 53 29 23 0.4 5.8 43
Intermediate & durable 53 101 101 59 47 4.1 17 0.3 6.2 5.2
Utility 53 86 124 40 38 2.0 17 0.1 10.9 2.6
Construction 119 117 111 109 81 1.2 27 0.2 5.6 53
Trade and transport 15.4 99 149 106 97 52 8.1 05 12.0 8.7
Private services 260 335 116 252 201 8.2 10.9 0.3 11.7 13.2
Public services 7.9 8.6 34 79 54 45 38 0.3 11.3 5.0
Housing 10.0 8.8 25 63 75 22 4.9 0.3 57 38
Total 129 152 106 103 75 3.7 39 0.3 8.0 5.9
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Table 4 Sectoral Export Dependence by Region

United EU15 Japan Other Asia China ASEAN South Latin Rest of

States OECD NICs Asia  America the World
Agriculture 137 37 0.2 20.2 2.8 24 125 2.0 104 6.7
Processed food 5.2 4.9 0.3 14.0 6.2 6.9 18.2 11.8 84 4.7
Resource based 5.7 9.0 2.7 371 5.9 5.7 28.3 20.4 18.0 34.9
Consumer goods 6.8 9.4 23 27.7 351 364 465 26.1 8.2 16.2
Intermediate & durable  16.3 143 165 389 376 183 472 8.1 6.5 145
Utility 0.0 05 0.0 20 0.2 0.7 0.0 0.0 0.0 0.2
Construction 0.0 0.8 0.0 0.2 0.8 0.0 0.4 0.0 0.0 1.9
Trade and transport 34 3.6 22 7.9 187 40 133 22 4.0 8.6
Private services 32 22 0.9 33 53 7.3 131 6.8 13 3.7
Public services 17 15 0.1 39 33 17 14 7.8 38 37
Housing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 5.9 5.5 5.0 16.0 193 117 228 7.6 5.6 10.8
Table5 Sectoral Import Dependence by Region

United EU15 Japan Other Asia China ASEAN South Latin Rest of

States OECD NICs Asia  America The World
Agriculture 7.2 114 83 112 158 39 81 21 2.6 6.0
Processed food 4.2 38 54 85 116 6.1 7.9 85 27 125
Resource based 218 238 238 154 427 44 18.2 25.9 71 54
Consumer goods 149 118 86 25.8 264 171 218 6.9 7.2 19.2
Intermediate & durable  20.0 114 67 422 39.7 188 582 22.8 16.7 25.6
Utility 0.3 0.3 0.0 18 1.0 0.2 0.0 0.0 0.0 0.1
Construction 0.0 0.2 0.0 0.6 16 0.3 5.1 0.0 20 0.8
Trade and transport 27 4.0 46 7.1 7.0 48 11.2 6.2 5.8 10.3
Private services 21 17 13 55 120 54 15.7 22 19 5.8
Public services 11 20 0.1 2.8 7.9 12 134 5.2 14 27
Housing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 7.2 5.5 4.5 15.2 209 95 24.3 8.8 6.6 11.7
Table 6 Percent of Imports Used as | ntermediate | nputs

United EU15 Japan Other Asia China ASEAN South Latin Rest of

States OECD NICs Asia  America The World
Agriculture 56.2 63.6 967 547 794 677 752 45.9 76.7 62.6
Processed food 448 435 725 437 46.7 533 407 250 58.2 32.6
Resource based 95.6 919 985 952 9.1 977 686 96.0 92.7 91.6
Consumer goods 36.6 514 474 50.6 574 755 684 57.8 68.1 54.6
Intermediate & durable  72.6 773 903 818 928 946 885 85.5 85.0 775
Utility 50.9 834 740 675 90.6 179 919 80.9
Construction 0.7 98.6 740 99.9 986 384 36 25.0 274 94.5
Trade and transport 53.2 609 778 595 779 870 164 63.9 575 58.9
Private services 50.5 886 908 76.9 805 325 388 29.0 64.9 69.9
Public services 51.0 650 90.0 60.1 478 537 75 25.3 11.6 49.6
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Table 7 Sectoral Import Protection Rate by Region

United EU15 Japan Other Asia China ASEAN South Latin Rest of

States OECD NICs Asia America theWorld

Agriculture 4.6 103 1173 21.3 404 69 28.3 29.9 17 11.3
Processed food 9.8 261 308 256 185 17.2 384 55.9 9.6 24.6
Resource based 0.8 0.4 0.5 17 27 8.8 5.0 12.6 11.6 12.8
Consumer goods 6.6 6.1 4.6 4.9 3.0 47.3 16.0 64.7 15.3 19.1
Intermediate and durable 1.9 35 1.0 25 4.1 25.0 12.3 58.1 12.3 125
Utility 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.3
Construction 0.0 994 00 73.6 43 376 374 0.0 102.2 109.2
Trade and transport 69.4 958 657 815 470 442 406 108.8 108.5 107.3
Private services 70.8 101.6 675 741 476 405 408 107.9 107.6 110.2
Public services 71.0 101.2 66.7 804 51.3 427 431 106.7 104.3 108.9
Housing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 12.6 266 250 163 120 285 17.9 57.1 30.6 334

Table 8 Experiment Design

Import-embodied technology transfer

Scenarios Not assumed Via intermediates Via the two service
durable goods sectors
A Technology change in internationa transport:  E0O EMO ESO

50% cut in cost of international trade

B. Non-service sector liberalization: 50% cut in  EO1 EM1 ES1
food & agriculture, natural resource; 100% cut in

manufacture

C. Service sector liberdization: 50% cut in al EO2 EM2 ES2

service sectors

D. B and C combined EO3 EM3 ES3

E . A and D combined EO4 EM4 ESA
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Table 9 Impact of Trade Liberalization on Social Welfare Across Regions—as per centage of
base year GDP

Import-TFP ~ Experi- Protection Change United EU15 Japan Other Asia China ASEAN South Latin Restof  World
link ment States OECD NICs Asia America The Total
World

not assumed  EOO 50% cut in shipping  0.24 019 020 068 115 107 129 072 038 0.56 0.36
EO01 Non-service sectors ~ 0.03 023 078 -030 206 02 -0.28 003 -0.34 -0.50 0.20
E02 50% cutinservices  0.84 122 043 139 18 034 129 113 098 212 1.05

EO03 EO1 + EO2 0.87 146 122 109 376 062 101 121 066 164 1.26
EO4 E00 + EO3 111 166 144 175 496 170 232 202 104 2.22 1.62
Via EMO 50% cut in shipping  0.36 037 040 082 157 171 156 094 085 0.80 0.56

intermediates EM1 Non-servicesectors  -0.06 015 089 -044 286 540 0.58 318 116 0.51 0.54
And durable EM2 50% cut in services  0.98 120 042 144 202 042 136 1.16 0.98 2.19 1.10
EM3 EO01 + EO2 0.92 135 127 099 471 585 19% 450 219 2.76 1.64
EM4 E00 + E03 1.29 172 169 179 638 785 356 571 312 3.65 2.23

Viatrade & ESO 50% cutinshipping 024 021 021 072 126 111 132 0.75 040 0.58 0.37
Transport and ES1 Non-service sectors  0.02 028 105 -033 245 033 -025 -0.06 -0.42 -0.55 0.27

Private ES2 50% cutin services ~ 2.22 410 245 281 397 155 183 226 248 3.57 2.99
services ES3 EO01 + EO2 2.22 442 363 245 645 195 161 225 202 3.01 3.30
ESA E00 + EO3 2.48 468 388 317 787 314 297 314 245 3.63 3.71

Table 10 Impact of Trade Liberalization on Total Exports Across Regions—per cent change
from base

Import-TFP Experi Protection Change  United EU15 Japan Other Asia China ASEAN South Latin Rest of World
link -ment States OECD NICs Asia  America theWorld Total

notassumed EO0  50% cutinshipping 5.23 431 402 487 507 510 481 452 6.62 5.49 4.86
EO1 Non-service sectors  7.18 1117 128 316 15.62 46.62 15.08 72.35 20.55 18.47 14.15
EO2  50%-cutinservices 1197 1389 9.64 827 691 243 4.68 857 1115 1157 10.16
EO03  EO1+EO02 1022 2526 2272 1139 2271 4910 19.70 81.34 3191 30.38 24.47

EO04  EOO+ EO3 2512 3036 2749 16.87 2884 5640 2530 88.23 39.87 37.09 30.26
Via EMO  50% cutin shipping 5.19 439 409 483 530 537 487 477  6.53 5.67 4.94

intermediates EM1  Non-service sectors 6.82 10.95 1256 2.80 16.62 49.88 16.09 76.05 20.16 19.24 14.41
and durable EM2 50%cutinservices 12.03 1373 945 820 698 239 4.60 852 1113 11.50 10.10

EM3 EO1 + E02 1895 24.81 2217 1090 23.83 5236 20.64 8540 3153 3112 24.65

EM4  EOO+ EO3 2482 30.03 2707 1631 30.39 6051 2641 93.15 3954 38.15 30.62
Viatrade & ESO  50% cutinshipping 5.24 433 403 4.9 516 514 483 456 6.64 5.50 4.89
Transport and ES1 Non-service sectors  7.18 11.21 13.00 3.14 16.01 46.74 15.13 72.23 20.53 18.46 14.23
Private ES2 50%cutinservices 13.83 16.72 1112 9.63 9.07 373 532 10.98 13.13 13.65 12.10
services ES3  EOl1+ EO02 2121 2849 2467 1274 25.66 51.30 20.44 84.55 34.15 32.72 26.75

ES4  EO0O0 + EO3 2724 3378 2954 1834 3209 5884 26.15 91.69 4228 39.59 32.71
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Table 11 Impact of TradeL iberalization on Each Region’sTotal Factor Productivity—per cent
change from base

Import-TFP link Experi  Protection Change United EU15 Japan Other Asia China ASEAN South Latin Rest of
-ment States OECD NICs Asia  America theWorld

Via EMO  50% cut in shipping 0.13 021 026 014 044 070 021 022 049 0.22
intermediates EM1 Non-service sectors -0.08 -0.04 020 -015 082 552 0.75 323 157 0.97
and durable EM2  50%cutinservices 0.14 -0.01 0.00 0.04 018 0.09 0.05 0.02 0.00 0.07

EM3  EO1 +EO2 0.05 -0.07 015 -011 09 6562 0.79 332 159 1.08
EM4  EOO+ EO3 0.17 015 042 0.02 143 661 102 368 215 135
Viatrade & ESO 50% cut shipping ~ 0.00 002 0.01 0.04 013 0.04 0.03 003 0.02 0.01
Transportand  ES1 Non-servicesectors -0.02 0.05 028 -0.04 048 0.04 0.02 -0.10 -0.10 -0.06
Private services ES2 50% cut in services  1.34 300 212 122 251 093 034 105 147 122
ES3 EO01 + EO2 131 309 254 117 314 102 037 091 131 112
ESA E00 + EO3 1.31 314 257 122 333 109 0.40 099 134 1.14

Tablel12 I mpact of ReductioninInternational ShippingMargin on Each RegionsOutput and
Exports—percent change from base

Sectors United EU15  Japan Other Asia China  ASEAN South Latin Rest of
States OECD NICs Asia America the World
Output
Agriculture 118 -0.30 -1.72 0.22 -0.23 114 0.60 0.46 0.92 0.38
Processed food 0.00 0.05 -0.55 0.62 0.46 0.70 2.23 1.25 0.48 -0.03
Resource based 0.16 -0.65 -1.68 2.27 -1.43 0.94 0.76 -1.52 0.85 0.99
Consumer goods -0.48 -0.17 -0.66 0.87 3.46 2.75 3.77 1.67 0.52 1.49
Intermediate and durable 0.51 0.36 0.50 1.03 1.83 -0.77 -0.14 -1.80 -0.96 -0.02
Utility 0.25 0.25 0.12 0.60 1.49 0.74 122 0.36 0.29 0.49
Construction 0.03 0.06 0.02 0.08 0.14 0.01 0.07 0.10 0.02 0.06
Trade and transport -0.33 -0.29 -0.12  -1.08 157 -0.18 -1.53 0.43 -0.29 -1.15
Private services 0.17 0.26 0.31 0.41 1.00 0.45 1.03 0.61 0.27 0.48
Public services 0.10 0.11 0.28 0.25 0.66 0.46 0.52 0.46 0.15 0.30
Housing 0.18 0.22 -0.75 0.55 143 0.98 157 0.57 0.47 0.73
Exports

Agriculture 9.87 13.18 13.80 4.13 13.13 0.67 0.78 1.77 7.61 8.73
Processed food 6.55 6.85 9.39 7.10 8.18 -0.57 9.73 11.80 5.38 9.33
Resource based 22.40 10.40 20.24 7.93 28.98 18.47 5.92 -1.94 10.12 3.59
Consumer goods 8.70 6.87 8.03 7.68 8.52 6.29 7.05 5.26 6.05 8.98
Intermediate and durable 5.39 4.27 3.90 4.32 5.92 3.47 4.13 6.25 7.76 7.67
Utility 0.00 2.20 0.00 -1.62 0.96 1.09 0.00 0.00 0.00 0.73
Construction 0.00 0.24 0.00 -0.79 0.86 0.00 0.12 0.00 -0.66 -0.15
Trade and transport 151 112 174 -0.77 -1.09 -1.62 -1.10 -1.49 -0.07 0.55
Private services 1.19 0.65 1.63 -1.19 -1.36 -1.76 -0.93 -1.68 -0.49 0.26
Public services 1.28 0.84 1.87 -0.72 -1.50 -1.50 -1.29 -1.73 -0.27 0.58
Housing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 13 Impact of Service Sector Trade Liberalization on Each Region’s Output and
Exports by Sector—per cent change from base

Sectors United EU15 Japan Other Asia China ASEAN South Latin Rest of
States OECD NICs Asia  America The World
Experiment E02 Output: without trade-TFP linkage
Agriculture 0.02 119 062 136 004 025 002 0.70 0.71 113
Processed food -0.11 067 029 1.00 003 026 -012 0.97 0.53 117
Resource based -0.78 227 133 186 -201 004 -1.09 0.90 1.16 142
Consumer goods -0.61 192 087 285 -1.82 -063 -151 1.99 152 2.27
Intermediates & durable -1.07 204 132 250 -314 -038 -247 134 134 2.08
Utility 0.37 1.02 053 112 006 034 141 1.39 0.87 194
Construction 0.14 031 002 -020 -026 -0.07 -1.37 0.22 -1.82 0.35
Trade and transport 1.13 -069 -066 -008 830 079 464 -252 -1.30 -0.06
Private services 0.59 027 -007 -179 -137 234 407 2.56 -0.30 -1.03
Public services 0.26 -1.17 -001 046 -1.81 065 -3.37 0.89 131 0.42
Housing 0.42 061 094 050 171 110 159 0.71 0.91 1.93
Experiment E02 Exports: without trade-TFP linkage
Agriculture -0.34 460 420 179 -259 -120 -1.74 -1.53  0.79 -1.04
Processed food -4.32 395 456 247 449 -241 -319 0.99 1.06 0.08
Resource based -2.17 454 397 125 422 -143 224 -015 239 -0.00
Consumer goods -5.27 577 58 471 428 -186 -3.33 3.18 4.19 2.08
Intermediate & durable  -4.67 527 427 3.03 -518 -161 -3.66 291 3.06 3.05
Utility 0.00 278 000 197 -387 478 0.00 0.00 0.00 -0.53
Construction 0.00 3842 000 7525 4879 0.00 5367 0.00 49.16 50.45
Trade and transport 5450 4881 6299 3994 4564 5155 50.36 5323 5482 59.17
Private services 60.76  49.80 5250 4398 4740 50.77 5054 51.07 5313 58.05
Public services 60.82 49.06 4695 63.02 4826 5347 53.61 54.07 58.02 58.56
Housing 0.00 000 000 0.00 000 0.00 0.00 0.00 0.00 0.00
Experiment EM2 TFP growth: via durable as intermediate inputs
Agriculture 0.01 000 000 0.01 000 003 001 0.01 0.00 0.03
Processed food 0.01 000 000 0.01 001 001 o001 0.00 0.00 0.02
Resource based 0.02 000 000 0.01 001 004 o001 0.00 0.00 0.04
Consumer goods 0.05 000 000 002 005 0.06 0.04 0.03 0.00 0.04
Intermediate & durable  0.68 -0.05 000 0.23 077 040 025 0.08 0.02 0.35
Utility 0.01 000 000 0.00 000 001 o001 0.01 0.00 0.01
Construction 0.07 000 000 002 006 0.05 0.06 0.02 0.00 0.05
Trade and transport 0.03 000 000 0.02 007 003 002 0.01 0.00 0.03
Private services 0.03 000 000 002 007 003 0.02 0.01 0.00 0.03
Public services 0.02 000 000 o001 003 0.01 0.00 0.00 0.00 0.05
Housing 0.00 000 000 0.00 000 0.00 001 0.00 0.00 0.00
Experiment ES2 TFP growth: via services as intermediate inputs
Agriculture 0.29 016 009 013 007 012 o001 1.03 0.05 0.21
Processed food 0.14 093 152 041 028 043 013 1.25 1.29 0.71
Resource based 0.05 046 019 0.29 016 040 007 0.27 0.65 0.55
Consumer goods 0.39 120 081 059 075 063 014 2.82 0.79 0.73
Intermediate & durable  2.01 403 277 150 209 074 032 2.15 2.82 245
Utility 0.13 013 013 0.07 003 013 002 0.50 0.08 0.15
Construction 1.05 051 054 044 037 010 o027 1.50 0.40 0.67
Trade and transport 0.68 457 490 232 694 150 0.89 111 4.96 251
Private services 3.22 512 148 188 201 279 041 0.08 0.57 0.92
Public services 0.44 1.07 0.03 065 027 355 009 0.46 0.42 1.03
Housing 0.15 001 000 0.02 001 004 021 0.10 0.10 0.02
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Table 14 Impact of Total Trade Liberalization on Each Region’soutput by Sector—per cent
change from base

Sectors United EU15 Japan Other Asia China ASEAN South  Latin Rest of
States OECD NICs Asia  America theWorld
Experiment EO4 Without trade-TFP linkage
Agriculture 6.53 012 -1649 4.08 -362 448 019 3.76 4.25 293
Processed food -0.18 010 -466 7.84 398 230 291 4.20 412 0.51
Resource based -1.22 107 -247 419 -623 351 -005 0.63 277 412
Consumer goods -7.32 -253 -213 621 2492 3250 15.60 3146 372 7.13
Intermediate & durable  0.11 429 373 3.79 192 -369 -1.02 -24.35 -3.78 -1.14
Utility 0.66 158 126 1.67 604 529 573 6.81 1.16 2.92
Construction 0.24 038 011 -005 -023 011 -098 121 -1.59 0.86
Trade and transport 1.25 -0.69 -0.16 -014 523 539 442 248 -0.26 1.04
Private services 127 080 117 -0.78 011 674 631 6.52 0.39 0.66
Public services 0.43 -1.15 114 1.00 -1.78 170 -324 5.09 194 1.32
Housing 054 1.02 -383 0.66 502 614 349 247 114 1.94
Experiment EM4 With trade-TFP linkage: via durable as intermediate inputs
Agriculture 7.80 125 -16.01 555 -327 1005 067 6.88 4.50 3.88
Processed food 0.23 075 -431 863 446 791 327 7.13 4.63 131
Resource based -0.92 171 -18 4.80 -570 889 013 -0.35 313 511
Consumer goods -6.22 -1.33 -115 -464 26,60 27.26 16.37 36.52 4.96 7.94
Intermediate & durable  -0.57 343 354 1.32 436 905 169 -16.21 183 141
Utility 0.79 166 130 1.62 770 1312 7.20 1081 354 4.38
Construction 0.29 044 015 -002 -009 028 -092 1.89 -1.49 1.03
Trade and transport 1.65 -0.34 036 0.30 6.37 1027 5.36 6.92 1.83 2.28
Private services 1.56 100 1.66 -058 1.09 1072 7.22 8.69 253 194
Public services 0.56 -097 149 1.29 -1.07 437 -285 6.61 2.17 2.10
Housing 0.68 111  -358 071 6.65 1289 516 5.71 3.77 3.61
Experiment E4 With trade-TFP linkage: via services asinter mediate inputs
Agriculture 8.41 141 -1589 5.39 -279 616 068 4.86 4.98 3.99
Processed food 0.65 133 -377 891 529 381 359 5.41 5.00 1.55
Resource based 0.16 343 -150 569 -516 493 0091 0.77 414 5.53
Consumer goods -6.01 049 -084 435 2842 3596 1811 3536 535 9.34
Intermediate & durable  1.63 786 500 4.40 337 -326 -199 -25.14 -2.66 -0.51
Utility 2.08 481 270 293 905 683 6.50 8.01 2.64 4.27
Construction 0.59 126 0.37 0.18 015 015 -0.86 1.43 -1.45 1.08
Trade and transport 342 392 453 2.06 1367 652 515 361 2.48 2.83
Private services 2.85 545 465 0.64 376 855 6.75 6.89 1.85 1.83
Public services 0.95 005 310 1.82 -025 282 -278 6.02 2.49 2.29
Housing 1.71 396 -259 1.68 818 7.78 437 3.40 2.82 3.51
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Table 15 Impact of Total TradeL iberalization on Each Region’s Exportsby Sector—per cent
change from base

Sectors United EU15 Japan Other Asia China ASEAN South  Latin Rest of
States OECD NICs Asia America the World
Experiment EO4 Without trade-TFP linkage
Agriculture 4479 4553 4399 1853 1246 -2444 318 16.38  18.07 35.69
Processed food 16.69 3796 4995 6594 6640 4.05 21.03 5278 4135 49.80
Resource based 2150 17.01 2818 1042 31.20 3279 247 29.88  26.10 11.42
Consumer goods 3.39 21.77 8077 -177 6113 9200 35.13 129.05 50.13 62.50
Intermediate & durable  7.62 2533 1971 1013 1467 5158 23.08 169.01 43.09 43.29
Utility 0.00 078 000 223 -958 2498 0.00 0.00 0.00 10.82
Construction 0.00 3289 000 7652 3315 0.00 60.09 0.00 62.17 62.35
Trade and transport 61.24 4884 56.73 4714 2744 50.79 49.50 88.14 74.01 75.87
Private services 67.69 4986 4673 5090 2830 4955 50.17 79.19 70.03 72.45
Public services 6520 46.32 4022 6845 2322 5066 46.11 7822 7134 70.55
Housing 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Experiment EM4 With trade-TFP linkage: via durable asintermediate input
Agriculture 49.03 5241 5511 2294 1388 -40.87 311 2460 12.86 36.92
Processed food 1959 4239 57.00 6943 6456 -14.67 20.05 4993 34.70 47.63
Resource based 2488 2165 3390 1315 31.02 1911 O0O.77 1433 18.76 11.78
Consumer goods 7.63 27.00 9169 151 62.65 7532 3538 135.48 40.80 60.65
Intermediate & durable  4.66 2182 1915 5.70 1795 8113 26.89 211.63 6392 48.05
Utility 0.00 093 000 296 1.49 19.94 0.00 0.00 0.00 6.55
Construction 0.00 3485 000 7919 3209 0.00 60.51 0.00 53.98 62.55
Trade and transport 6491 5338 5958 5128 26.65 3519 47.28 7275 63.69 74.05
Private services 70.83 5323 4990 5430 2450 2940 47.82 5750 5334 68.36
Public services 68.76  50.20 4329 7342 2093 3464 4398 5827 57.11 71.00
Housing 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Experiment E4 With trade-TFP linkage: via services as intermediate inputs
Agriculture 4966 4556 4595 2060 1079 -26.46 4.12 20.38 18.03 37.52
Processed food 1812 3856 54.66 6843 6481 3.07 22.45 5471 4278 51.47
Resource based 2355 16.67 2956 1258 3111 3844 470 2959 29.04 13.79
Consumer goods 5.43 23.04 8324 0.69 64.74 9744 39.03 138.89 51.83 67.46
Intermediate & durable  9.36 30.60 21.83 1047 1547 5144 21.80 162.85 44.66 44.26
Utility 0.00 048 000 432 -11.56 34.12 0.00 0.00 0.00 16.34
Construction 0.00 3144 000 7926 3353 0.00 63.57 0.00 62.23 64.20
Trade and transport 5835 5386 67.19 49.73 4519 51.74 4947 81.30 8317 78.25
Private services 7717 5645 4310 5316 28.04 56.15 49.90 69.75 6355 69.55
Public services 69.42 4543 3629 7362 20.78 67.84 4994 7744  72.00 75.76
Housing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

27



