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Abstract 

 
 This paper evaluates the implications of APEC “open regionalism” for the world 

economy using a 22-region, 18-sector recursive dynamic computable general equilibrium model 

with import embodied technology transfer. It empirically assesses how “open regionalism” 

(unconditional MFN) compares with two alternative approaches to APEC trade liberalization -- a 

preferential free trade area and global free trade -- in its impact on economic growth, national 

welfare, trade creation and diversion, for APEC countries and their major trade partners. The 

simulation results show that non-APEC countries are limited in their ability to “free ride” on 

trade expansion from APEC’s “open regionalism”. The remaining protection in the non-APEC 

region taxes its own production and exports, and slows technology transfer, thus reducing its 

competitiveness in world markets.  This would furnish an incentive for non-APEC economies to 

adopt measures in liberalizing their own markets. Therefore, APEC open regionalism, defined as 

unconditional MFN here, could be a stepping-stone toward global free trade. 
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 1. INTRODUCTION  

The Asia Pacific Economic Cooperation (APEC) forum, a loose-knit, 21-member 

regional institution, could assume a more pivotal role in the integration of the Pacific Rim, a 

market for more than 60 percent of U.S. agriculture and food exports, and play a central role in 

promoting global liberalization (Bergsten, 1997). In 1994, APEC announced its “Bogor 

Declaration”, a plan to achieve free trade in 2010 for developed members and in 2020 for other 

members. It also pledged that it would pursue such a regional free trade arrangement by 

promoting "open regionalism," calling for “not only” “the actual reduction of barriers among 

APEC economies but also between APEC economies and non-APEC economies.” Such an 

approach, it is argued, promotes economic benefits not only for APEC members, but also could 

serve as a “building block” for pursuing the goal of global free trade.  

Members’ liberalization plans (known as Individual Action Plans) under the Bogor 

Declaration were first tabled at the Manila Ministerial Meeting in November 1996 for  

implementation beginning in 1997.  These country plans were updated at each successive 

Ministerial meeting since then.  Peer pressure is used to assure comparability in commitments 

among the 21 economies as members pursue “concerted unilateral liberalization,” but in 

consultation with and under the scrutiny of other members.  APEC members called for 

comprehensive treatment, including controversial sectors like agriculture, but flexibility in 

dealing with various trade sectors in meeting the goal; e.g. addressing more sensitive sectors, 

which differ by country, toward the end of the implementation period.   

In the five years of implementing APEC’s free trade program, there has been little 

substantive progress toward the elimination of trade barriers across the region, in part because 
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 the Asian financial crisis diverted attention from broad regional issues to urgent domestic ones 

in 1997-99. 

However, APEC’s program, with its principle of “open regionalism,” does provide an 

institutional framework for Asia-Pacific trade negotiation. If a new WTO round were to fail, 

APEC’s free trade program could become an important alternative for the United States to 

advance the cause of global free trade. The prospect of a trade agreement across the Pacific may 

propel the rest of the world, especially Europe, more quickly to undertake liberalization to assure 

the competitiveness of its exports and economic growth.  

There is considerable controversy, even among APEC members, regarding the central 

principle of APEC’s free trade program, “open regionalism” (Bergsten, 1997).  Should “open 

regionalism” be implemented unconditionally, without requiring reciprocity from the non-APEC 

world, or should its benefits to non-APEC members be conditional on reciprocal measures?  

Some APEC members argue that the benefits from APEC liberalization should accrue only to 

members, or to nonmembers who agree to reciprocal liberalizing measures.  According to this 

view, by applying “open regionalism” conditionally, APEC avoids possible exploitation by “free 

riders,” like, for example, the EU.  Furthermore, without this reciprocity, the political cost might 

limit the willingness of some APEC members to proceed with their liberalization program.  In 

Bergsten’s words:   

Extension of APEC benefits to nonmembers on a wholly unconditional MFN basis would 

limit the incentives of those economies to reduce their own barriers, and might even 

induce them to hold back on further liberalization of their own, in the expectation that 

they could receive enhanced access to the huge APEC market without reciprocating in 

any way (Bergsten, 1997).  
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 Other APEC members argue that the liberalizing nation gains the most from its own 

action; non-APEC economies who “free ride” APEC’s free trade measures, by not offering 

reciprocal policy reform, would benefit less than the liberalizing economies.  Remaining 

distortions would hamstring nonmember countries’ ability to compete and take advantage of the 

opportunities in APEC.  Therefore, what other economies do or not do is less important than 

what APEC members do. In addition, it would obviate the need to work out preferential rules of 

origin and detailed plans to qualify as a “free trade area” under Article 24 of the WTO and avoid 

charges of preferential discrimination from the non-APEC world (Bergsten, 1997).     

Given the controversial nature of APEC’s “open regionalism” approach to free trade, this 

paper evaluates the impact of such an approach on world trade and economic growth, using a 22-

region, 18-sector recursive dynamic computable general equilibrium model. It empirically 

assesses how “open regionalism” applied on an unconditional basis (unconditional MFN) 

compares with two alternatives--a preferential free trade area and global free trade--in terms of 

its impact on economic growth, national welfare, trade creation and diversion with major 

partners in and outside of APEC.  Who will gain? Who will lose? And what is the distribution of 

gains and losses across the world economy? 

There are a number of CGE-based analyses on APEC trade liberalization, most of which 

focus on the welfare and distributional effects on APEC and non-APEC economies.  As pointed 

out by Scollay and Gilbert (2000) in their recent survey on CGE assessments of APEC trade 

liberalization, a central issue of the APEC debate is the mode of liberalization: which approach 

will deliver the greatest economic benefit to APEC members and what is their impact on non-

APEC economies. A model-based comparison of the impact of the three liberalization 

approaches will be the major focus of this paper. It builds on the work by Coyle and Wang 
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 (1998), covering more regions and sectors based on most recent data available and incorporating 

services trade liberalization into its simulation design.  

The rest of the paper is organized as follows: the next section outlines the basic structure 

of the model used. Section 3 provides an economic analysis of production factor endowments 

and comparative advantages across the APEC economies, while also introducing the data used in 

the model. Section 4 describes major assumptions about calibrating the baseline and in designing 

simulation scenarios. Major simulation results are presented and discussed in Section 5. Section 

6 concludes the paper with major policy implications and model limitations. 

  

2. STRUCTURE OF THE MODEL 

 The model used in this paper is an extension of the CGE models used in the China’s WTO 

accession study by Wang (1997, 1999) with import embodied technology transfer and trade policy 

induced TFP growth. It is part of a family of models used widely to analyze the impact of global 

trade liberalization and structural adjustment programs. It focuses on the real side of the world 

economy and incorporates considerable detail on sectoral output and real trade flows, both 

bilateral and global. However, this structural detail is obtained at the cost of not explicitly 

modeling financial markets, interest rates, and inflation. While not designed to generate short-

term macroeconomic forecasts, the model could be linked to a macro economic model including 

asset flows and generating macro scenarios. Given a macro scenario, however, this model could 

then be used to determine the resulting real trade flows and sectoral structural adjustments for 

each region in a recursive dynamic framework. Under assumptions on a likely path of future 

world economic growth, it generates the pattern of production and trade resulting from world 

economic adjustment to the shocks specified in the alternative macro scenarios.  
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In this study, 22 fully endogenized regions and 18 production sectors in each region are 

specified to represent the world economy. The 22 regions include 19 major APEC members: (1) 

the United States, (2) Canada, (3) Japan, (4) Australia, (5) New Zealand, (6) Korea, (7) Taiwan, 

(8) Hong Kong, (9) China, (10) Singapore, (11) Malaysia, (12) Thailand, (13) the Philippines, 

(14) Indonesia, (15) Viet Nam, (16) Mexico, (17) Chile, (18) Peru, (19) Russia,1 and three Non 

APEC regions: (20) Western Europe, (21) Other MFA restricted developing countries (Indian, 

Bangladesh, Nepal, Pakistan, and Sri Lanka, Central America and Caribbean, Brazil, Colombia, 

Uruguay, Turkey, Botswana, Poland, Hungary, rest of south African custom union, and rest of 

Middle East), and  (22) Rest of the World.  

The 18 sectors include three food and agricultural sectors: (1) land-intensive crops (rice, 

wheat, other grains, oilseeds, and cotton), (2) other primary agricultural products,  (3) processed 

agricultural products, three natural resource based sectors: (4) forest and fishery, (5) mining, and 

(6) energy, ten manufacturing sectors: (7) textiles, (8) wearing apparel, (9) leather, shoes and 

sporting goods, (10) other light manufactures, (11) wood and paper products, (12) manufactured 

intermediates, (13) motor vehicles and parts, (14) other transport equipment, (15) electronic 

equipment, (16) other machinery, and two service sectors: (17) utility, housing and construction, 

(18) transportation and traded services, a portion of which is allocated to international shipping. 

(The correspondence between sectors in the model, GTAP and ISIC are listed in Appendix A).  

There are six primary factors of production: agricultural land, natural resources, capital, 

agricultural labor, unskilled-labor, and skilled-labor.  Skilled- and unskilled-labor have basic 

education in common, with skilled-labor having more advanced training. Agricultural labor has 

little or no education and works only in the farm sector. Natural resources are sector specific, 

 
1 The data for Russia based on Former Soviet Union in the version 5 GTAP database. 
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while other primary factors are assumed to be mobile across sectors, but immobile across 

regions.  Land and agricultural labor are only employed in agricultural sectors. The intra-period 

equilibrium structure and inter-period linkages are similar with what is described in Wang 

(1999).2  

  Three types of gains from trade liberalization are captured by the model: 

(1) The gains from more efficient utilization of resources, which lead to a one-time permanent 

increase in GDP and social welfare. 

(2) More rapid physical capital accumulation from a "medium-run growth bonus" which 

compounds the efficiency gain from trade liberalization and leads to higher saving and 

investment.    

(3) The model incorporates a capital and intermediate goods imports embodied technology 

transfer among regions, which links sector specific TFP growth with each region’s imports 

of capital and technology intensive products. The technology transfer is assumed to flow in 

one direction -- from more developed regions to less developed regions. Empirical evidences 

suggest that there is strong positive feedback between trade expansion and productivity 

growth.  Trade liberalization increases the prevalence of technology transfer as trade barriers 

are reduced. Firms in the liberalized regions will import more capital and technology 

intensive goods as both investment and intermediate inputs from abroad at cheaper prices. 

Those goods are usually embodied with advanced technology from other countries, thus 

stimulating productivity growth for all production factors.     

  Accumulation patterns for capital stock in the model depend upon depreciation and gross 

real investment rates, the latter set exogenously based on forecasts from the Oxford world 

 
2 A detailed algebraic specification of the model is available from the authors upon request. 
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 macroeconomic model (Oxford Economic Forecasting, 1999). However, household savings, 

government surplus (deficit), and foreign capital inflows (foreign savings) are assumed to be 

perfect substitutes and collectively constitute the source of gross investment in each region.   It 

means that changes in the trade balance, which directly affect foreign savings, are assumed to 

have only a partial effect on aggregate real investment in the region.  Instead, they lead to an 

equilibrium adjustment in the domestic savings rate, which partially offsets the change in foreign 

savings.   

  Government surplus (deficit) is the difference between government tax revenues and its 

expenditures, the latter fixed as a percentage of each region’s real GDP based on forecasts from 

the Oxford model.  Foreign capital inflows or outflows are determined by the accumulation of 

the balance of trade, which is also fixed as a percentage of GDP in each region based on the 

Oxford model’s projections except for the United States.   

 There are an economy-wide and a set of sector specific TFP growth variables for each 

region in the model. The economy-wide TFP variable is solved endogenously in the baseline 

calibration to match a pre-specified path of real GDP growth in each region based on forecasts 

from the Oxford model. Then the economy-wide TFP variable is fixed when alternative 

scenarios are simulated, in such a case, the growth rate of real GDP and the sector-specific TFP 

variables that link productivity growth and imports are solved endogenously.  

 Similar to Hertel et. al (1995), the MFA quota rents are assumed to be captured by 

exporting countries as export taxes, and these export tax rates are adjusted endogenously to 

equate with the quotas. Such a treatment assumes that all quotas are binding constraints at 

equilibrium. Consistent with this modeling practice, we divide developing countries, subject to 
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MFA quota restrictions, into quota binding and non-binding regions based on historical trade 

statistics. 3 Quantity constraints only apply to those regions with binding quotas.  

 

3. FACTOR ENDOWMENT AND TRADE PATTERNS AMONG APEC ECONOMIES 

The CGE model described above was constructed around a 22-region, 18-sector world 

Social Accounting Matrix (SAM) estimated for 1997 based on version 5 of the Global Trade 

Analysis Project (GTAP) database (Dimaranan, B. V. and R. A. McDougall, 2001). Details of 

this type of multi-regional SAM and its construction from the GTAP database are described in 

Wang (1994).  

This section outlines the base year factor endowments, structure of net trade, and 

comparative position of major economic regions included in the model, and briefly describes the 

patterns of protection across APEC and non-APEC economies. The purpose of this SAM-based 

data analysis is to provide an overview of each APEC region's comparative advantage, and trade 

linkages among the regional economies so as to facilitate understanding of simulation results 

reported later in this paper. 

a. Structure of Factor Endowment 

Table 1 presents the data on factor endowments, intensity, cost, and the relative size of 

the economic regions included in the model. It shows that economies in the APEC are very 

diverse in terms of economic size, income level, and factor endowment. The seven high-income 

 
3 There are 16 developing regions in the model, 11 of which are subject to binding MFA quotas. They are 

Korea, Taiwan, Hong Kong, Singapore, China, Malaysia, Thailand, Philippines, Indonesia, Peru, other 

MFA restricted countries. While Viet Nam, Mexico, Chile, Russia and the rest of the world are modeled 

as MFA quota non-binding countries.  
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 APEC economies (USA, Canada, Japan, Australia, New Zealand, Hong Kong and Singapore) 

account for less than nine percent of the global labor force, but more than 45 percent of the world 

capital stock. In contrast, more than one third of the global labor force with less than five percent 

of the world’s production capital resides in the five low-income developing APEC economies 

(China, Indonesia, Thailand, Philippines, Vietnam). The high-income regions are also relatively 

abundant in skilled-labor, their skilled labor share in the world is one or two times more than 

their world share of total labor force, while the same share is much smaller relative to their total 

labor endowment in China and other low-income countries. Japan, Korea, Taiwan, Hong Kong, 

Singapore, Vietnam, China, Indonesia, the Philippines and Malaysia are poorly endowed with 

arable land relative to labor. Conditions are just the opposite in the United States, Canada, 

Australia, New Zealand and Russia, where land is relatively abundant and cheap.  Thailand, 

Mexico, Chile, Peru, Non-APEC textile exporting developing countries and Western Europe are 

between the two extremes with intermediate amounts of arable land per worker.  

(Insert table 1 here)  

Uneven distribution of factor endowments induces wide differences in factor intensities 

and costs among regions. Because China, Indonesia, the Philippines, Viet Nam, and other textile 

exporting developing countries are poorly endowed with capital relative to labor, they have the 

lowest capital intensity (capital stock per worker), the largest shares of unskilled labor in their 

total labor force, and the highest rental-wage ratios. The reverse is true for the high-income 

economies. Mexico, Korea, and Taiwan, as newly industrialized economies fall somewhere 

between the advanced industrial countries and those developing countries. This is indicated by 

the fact that they have a lower capital intensity and a higher rental-wage ratio. Their skilled labor 

share is larger than low-income developing countries, but only about one half that of the high-
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income developed economies (Table 1). These factor endowment differences are important in 

understanding net trade flows across regions based on conventional trade theory. 

b. Net Trade Patterns 

Trade theory suggests that world trade patterns are determined by the relative costs in 

delivering commodities by trading nations.4  Although many factors, such as distance, technical 

efficiency, prices of intermediate inputs, etc., may influence such costs, the relative scarcity of 

factor endowments is the most basic determinant. A country tends to export commodities that 

require relatively intensive use of the country's relatively abundant factors of production, and 

tends to import commodities that use its scarce production factors intensively. In other words, the 

direction of net trade flows is a function of the relative factor-intensity of production, and the 

relative factor scarcities among countries. The scarcer the production factors, the higher their 

cost in production. 

Table 2 presents data on the direction of sectoral net trade flows in the base year for the 

regions included in the model. They show that, the United States, Canada, Australia, and New 

Zealand as land-abundant economies, are net exporters in almost all food and agricultural 

products, especially those land-intensive products such as grains, cotton and oilseeds. Russia is 

the only exception, importing large quantities of meat and processed food, although it is also a 

 
4 Trade theories generally identify two types of international trade.  Among developed industrial countries 

with similar endowments and technology, intra-industry trade is more common. Whereas between high- 

and low-income economies with different factor endowments and stages of technology development, 

trade is still on an inter-industry basis. The wide range in factor endowments and stages of economic 

development of the modeled economies suggest that perhaps the traditional Heckscher-Ohlin arguments 

(based on different factor endowment) may explain the trade pattern among them to a large extent as 

demonstrated by the base year trade data.   
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 net exporter of land-intensive products.  Japan, Korea, Taiwan, Hong Kong, and Singapore as 

land scarce economies, are net importers of almost all food and agricultural products. Thailand, 

Mexico, Chile, Peru, non-APEC textile exporting developing countries, and Western Europe 

with intermediate land endowments, are each net exporters and net importers of different 

agricultural products. Western Europe is a net exporter of processed food products, but a net 

importer of land-intensive and other primary agricultural products. While Mexico, Chile, Peru 

and non-APEC textile exporting developing countries, with a relative abundant labor 

endowment, are net exporters of other agricultural goods, which are often labor-intensive, but net 

importers of land-intensive agricultural products. Malaysia, Indonesia, the Philippines and China, 

as land-scarce and labor-abundant economies, also follow this pattern.  The only exception is 

Vietnam, a land scarce country with net exports of rice and other agricultural products, because 

of its distorting trade policy.  

(Insert table 2 here) 

   The net trade data in table 2 also demonstrate that labor-intensive manufactured goods 

(textile, apparel, leather & shoes, and other light manufactures), electronics, and natural resource 

based products are the major net imports for the United States, Japan and West Europe, while 

capital and skill-intensive manufactures (manufactured intermediates, motor vehicles, machinery 

and other transport equipment) are their major net exports (except for the U.S. because of its 

deficit with Japan).  Australia and New Zealand have a surplus in most natural resource-based 

sectors but a deficit in almost all manufactured goods. The trade patterns of labor abundant 

economies such as China, Indonesia, Thailand, the Philippines, Vietnam, and non-APEC textile 

exporting developing countries exhibit some similarities. They are net exporters of labor-

intensive manufactured goods and net importers of capital-intensive manufactured goods. 
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 However, there is a clear distinction between developing countries in East and Southeast Asia 

and in the rest of the world. East and Southeast Asian developing countries except Vietnam are 

also net exporters in electronic products, while developing countries in other part of the world 

are often net importers. This is caused by the vertical integration of the electronic industry in 

Asia and production relocation from Japan, Korea, Singapore and Taiwan to developing 

countries in Asia. At an intermediate level of capital intensity, Korea, Taiwan and Mexico, are 

net suppliers and net demanders of different skill/capital-intensive manufactured goods, while 

remaining net exporters of labor-intensive manufactured goods. However, upstream products 

such as textiles represent a major share of their net exports of such products, with more labor-

intensive exports such as apparel play less and less of a role as production shifts to China and 

other developing countries. 

Hong Kong and Singapore serve as entry ports for China and Southeast Asia, respectively, 

have a huge surplus in their traded services sector ($20 and $12 billion respectively), but are net 

importers for almost all other products except electronics.  

c. Comparative Position of APEC Economies According to Their Factor Endowment  

  The factor endowment and net trade data in the base year reviewed above provide 

detailed information on trade patterns across Asia Pacific and the world. The impression given 

by the data is generally consistent with intuition about these economies based on conventional 

international trade theory. There are at least three types of economies that can be identified 

within APEC. At one extreme, labor-abundant developing countries such as China and Indonesia 

are seen as major competitors in labor-intensive manufactured exports and important importers 

of capital/technology-intensive products for their modernization programs. At the other extreme, 

Japan and the United States are seen as major suppliers of capital/technology-intensive goods 
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 and as the final markets for labor-intensive consumer products. Newly industrialized economies 

such as Korea and Taiwan are seen as in between the two extremes. They are important suppliers 

of manufactured goods to China and other developing countries, and become both demanders 

and suppliers of technology/capital-intensive products from Japan, and the United States, while 

still remaining important suppliers of labor-intensive goods for industrial countries.   

d. Import Protection Faced by Exporting Regions 

Most general equilibrium analyses of regional integration focuses on the removal of ad 

valorem equivalent price distortions against imports from existing trade barriers. As shown in the 

literature, the pattern and level of protection are important determinants of impacts of trade 

liberalization. The larger the initial distortion, the greater the response to an assumed policy 

change. For this analysis, the estimated impact of alternative APEC trade liberalization scenarios 

also depends on the structure of existing trade barriers captured by the estimated global SAM. 

The initial import protection rate levied on each country’s exports as a percentage of c.i.f value is 

presented in Table 3. Note that these rates include the tariff equivalent of non-tariff barriers for 

agricultural and food products in most regions, and antidumping duties for the United States and 

the EU (Hertel, 1997). 

Because there are no protection data on services trade in the GTAP database, tariff 

equivalents of protection data are adopted from Francois (1999). Since Francois only estimated 

the barriers in construction and business services, the former was taken as the protection level for 

utility, housing and construction sector of our model, while the latter was taken as the protection 

level for transportation and traded services sector of the model. Those estimates of tariff 
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equivalent of trading costs in services are very preliminary, however, they do provide a 

consistent starting point to include services in trade liberalization simulation exercises.5   

 The import protection rates levied on each country’s export show that there are 

substantial variations in barriers to trade among commodity groups and across exporters. 

Generally speaking, exporting country faces much higher barriers in agricultural and food 

products than other goods, especially for land-intensive products. High food system protection 

reflects high tariffs and many non-tariff barriers, such as import licensing and quotas. The 

protection level for services trade is also high, while protection levels in manufacturing sectors 

and natural resource based sectors are generally low, especially for capital-intensive products. 

Those barriers faced by exporters are indicative of the potential gains in regional markets from 

trade liberalization and thus, one of the economic incentives each economy may have to engage 

in negotiating a free trade agreement.   

(Insert table 3 here) 

 The economic and trade structures of APEC discussed above have important 

implications for understanding the impact of APEC trade liberalization on changes in world 

trade. However, this information cannot be considered in isolation, since changes in trade 

policies and protection levels in any of the regions and sectors will have impacts on other regions 

and sectors. It is on this point that the application of a CGE model, which includes all 

participating regions, can help us better understand and estimate the possible impacts of 

alternative scenarios of APEC trade liberalization. 

 
5 The basic methodology used by Francois (1999) is to estimate a gravity equation vis-à-vis the United 

States, which reports detailed bilateral trading patterns in services.  
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4. BASELINE CALIBERATION AND SIMULATIONS DESIGN 

 To estimate the impact of APEC trade liberalization on the world economy, four 

scenarios are simulated. In the baseline scenario, the world economic growth path from 1997 to 

2025 is generated, assuming full implementation of the Uruguay Round and NAFTA, and that 

China and Taiwan will become WTO members and participate in the Uruguay Round 

liberalization process sometime in the year 2002.    

 Three alternative scenarios are compared with the baseline scenario: (1) an exclusive 

APEC free trade area (FTRA), featuring APEC trade liberalization among its members; (2) 

unconditional MFN (OPEN), under which APEC members conduct trade liberalization on an 

MFN basis, granting free trade to all their trade partners, including non-APEC countries without 

asking for reciprocal treatment; and (3) global trade liberalization under which non-APEC 

economies undertake policy reform in the same way as APEC (FULL).  According to the “Bogor 

Declaration”, trade liberalization means reducing import protection and export subsidies in the 

developed and newly industrialized economies of APEC  (the United States, Canada, Japan, 

Australia, New Zealand, Korea, Singapore, and Taiwan) to zero by 2010, and removing all 

import barriers in all other APEC economies (Mexico, Chile, Peru, China, Malaysia, Thailand, 

Philippines, Indonesia, Viet Nam and Russia) by 2020. Protection levels decline at a constant 

annual rate. All exogenous forces driving economic growth are the same as in the baseline 

scenario. The only differences among the three scenarios and the baseline are changes in each 

country’s trade policy. 

Major assumptions and results from the baseline calibration are presented in Table 4. It 

provides a general picture of economic trends in the APEC region and the world in the next 20 
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 years. Under the assumptions specified in table 4, this calibrated “benchmark” will serve as a 

basis of comparison for counterfactual simulation analyses presented later in the paper. All the 

endogenously solved macro economic variables seem to fall into a reasonable range. TFP, as a 

residual and an adjustment mechanism in the model to match the pre-specified real GDP growth 

rate and the gross investment rate, seems consistent with estimated patterns of TFP growth in 

each of the modeled economy.   

(Insert table 4 here) 

For all the simulation scenarios, the CGE model generates results regarding the effects on 

social welfare, terms of trade, the volume of trade, output, consumption, the real wages paid to 

each factor, and changes in prices and resource allocation. The differences in results generated 

by the three alternative simulation scenarios with the baseline scenario provide estimates of the 

impact of different APEC trade liberalization policy on the world economy. However, those 

estimates should be regarded as outcomes from conditional projections rather than as forecasts.  

In reality, actual trade and output patterns are affected by many more factors than just trade 

liberalization, such as domestic macroeconomic and income policy changes. 

5. SIMULATION RRSULTS: APEC’S OPEN REGIONALISM IN PERSPECTIVE 

 Given APEC’s controversial objective of free trade through “open regionalism”, we 

evaluate its implications for APEC and the world economy with three alternative trade 

liberalization scenarios. Table 5 summarizes the differences between the baseline scenario and 

the three alternative scenarios in major aggregate economic variables. It shows that world 

economic growth rate increases regardless of liberalization approach.  They vary somewhat in 

magnitude, with worldwide gains smallest for the APEC free trade area option, in the middle for 
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 unconditional MFN, and largest for global free trade. However, the distribution across regions 

of those gains in economic growth is quite different under different scenarios. For instance, 

almost all member regions (except Mexico) gain and all non-member regions lose in the APEC 

exclusive free trade scenario, while all countries gain in the unconditional MFN and global free 

trade scenarios except Mexico.  Developed and newly industrialized countries gain relatively 

more during the 2001-10 when their tariff is being reduced to zero, while developing countries 

gain more in 2011-20, when their import protection are being eliminated to zero.  

 (Insert table 5 here)  

Those gains to economic growth from trade liberalization are mainly generated from three 

sources that reinforce each other: 1) more efficient allocation of production factors; 2) more 

rapid physical capital accumulation from trade liberalization, which induces higher income for 

economic agents and lowers price for capital goods, and leads to higher savings and investment, 

so that there will be more physical capital stock available in the economy; and 3) more rapid 

growth of total factor productivity (TFP) due to the acceleration of technology transfer via 

expansion of capital and intermediate goods imports from advanced industrial countries. The 

additional capital accumulation and TFP growth in each region due to different APEC trade 

liberalization scenarios are also reported in table 5. They demonstrate a similar pattern as the 

additional accumulated real GDP growth.     

As classical trade theory indicates, removing trade distortions leads to further realization of 

each region’s comparative advantage, more efficient allocation of production factors, and 

expansion of trade. This type of efficiency gain is driven by each region’s comparative 

advantage, resulting in structural adjustments in each regional economy and a shifting of world 
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 net trade patterns. In addition, trade liberalization encourages technology transfer as trade 

barriers are reduced. When countries expand their exports to the world market after trade 

liberalization, firms in each region will import more capital and technology intensive goods as 

both investment and intermediate inputs from abroad at cheaper prices to meet higher demands 

for their products. Those imported intermediate and capital goods are usually embodied with 

advanced technology from other countries, thus stimulating productivity growth.   

 Another interesting observation from each region’s additional trade growth under the 

three alternative APEC trade liberalization scenarios listed in table 5 is that non-APEC countries 

seem unable to “free ride” on trade expansion from APEC’s unconditional MFN liberalization. 

Under such a scenario, export growth in the non-APEC economies is much slower than in the 

APEC economies, and in some non-APEC countries such as Western Europe and rest of the 

world, export growth actually declines from baseline during the 20 years simulation period. 

However, if non-APEC economies were to liberalize their markets also, then their export growth 

rate would increase dramatically, surpassing the growth of many of those APEC economies 

(compare additional export growth in Table 5 for the two scenarios “Open” and “Full”).  The 

remaining import protection in the non-APEC region results in higher prices for firm’s 

intermediate and capital goods inputs, taxes their own production and exports, and slows 

technology transfer and productivity growth as well as capital accumulation (see numbers in 

shadowed area in Table 5), thus reducing its competitiveness in world markets.  This would 

furnish an incentive for non-APEC economies to adopt active measures in liberalizing their own 

markets. Therefore, APEC open regionalism, defined as unconditional MFN here, would likely 

be a stepping-stone towards global free trade. 

(Insert table 6 here) 
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 Households in APEC economies and their major trade partners would benefit from 

further realization of each region's comparative advantage in a freer trade environment and faster 

economic growth. As shown in table 6, yearly average social welfare measured by equivalent 

variation (EV)6 rises in all APEC member regions except Mexico but declines in non-APEC 

countries under APEC free trade area scenario. APEC unconditional MFN also yields welfare 

gains for non-APEC countries as well as for all APEC members except Mexico.  According to 

the simulation results, real purchasing power in the APEC region as a whole rises in the range of 

$58 to $105 billion a year for the three options during 2001-2010 (as 0.3 to 0.5 percent of real 

consumption in baseline), and from $217 to $394 billion during 2011-2020 (as 0.7 to 1.2 percent 

of real consumption in baseline).  The jump between 2010 and 2020 is explained by the 

elimination of the higher protection levels in the developing economies of APEC and the 

liberalization-induced higher rates of economic growth from 2010-20 in most developing 

countries.   

(Insert table 7 here)  

 
6 Equivalent variation is the Hicksian measure of the change in consumer surplus. It is a money metric 

measuring how much better or worse off is the representative household in the equilibrium after a policy 

change than it was in the initial equilibrium using the base prices as reference. It represents the income 

change that would be equivalent to the household utility change resulting from the policy change. 

Mathematically, 

EV = C[p0 ,U(p1, y1)] - C[p0 ,U(p0, y0)]  

where C(.) is the expenditure function, and U(.) is the indirect utility function. The first term in EV is the 

minimum income necessary to reach the utility level after the policy change, U(p1, y1), given price p0. The 

second term in EV is the minimum income level necessary to reach the initial utility level, U(p0, y0), 

given price p0. If EV is positive, the household is better off as a result of the policy change. Measured in 

base prices, an income greater than the household’s initial income is needed to reach the new utility level 

U(p1, y1).  
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 Trade creation dominates trade diversion.7  As expected, trade diversion occurs in the 

case of the APEC free trade area, $37 billion annually during first ten years and $97 billion 

annually during the second ten years, but trade creation overwhelmingly dominates, as 

demonstrated in table 7 ($128 billion and $ 482 billion, respectively).  

In the case of the APEC free trade area, total trade increases significantly for all APEC 

members, but declines for non-APEC economies.  Economies within APEC trade more among 

themselves.  Within APEC, trade increases 4.3 percent from the baseline scenario during the first 

ten years and 11.4 percent in the second ten years. But trade between APEC and non-APEC 

economies declines by about 1.4 and 3.2 percent respectively.8 Trade diversion is no longer an 

issue under the unconditional MFN scenario for APEC members, but it is still a crucial problem 

for non-APEC economies. As showed in Table 7 (shadowed areas), trade between non-APEC 

countries shifts to trade between APEC and non-APEC economies, because import protection is 

eliminated in the APEC region while higher barriers remain in non-APEC countries. Such trade 

diversion effects are an important factor in slowing export and economic growth in the non-

APEC economies. Non-APEC countries need to liberalize their own markets to prevent trade 

diversion induced by APEC unconditional MFN trade liberalization (open regionalism) by either 

undertaking trade reform measures in the same way as APEC members or forming their own 

 
7 Trade creation is the replacement of expensive domestic production by cheaper imports from free-trade-

area (FTA) members, resulting from a reduction in trade impediments among FTA members. Trade 

diversion is the replacement of cheaper initial imports from non-FTA members by more expensive 

imports from FTA members.  

8 Numbers are derived from table 7, divided by baseline numbers. Because space limitation, only 

aggregate trade creation and diversion results are discussed here, sector details are available upon request 

for those who are interested. 
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 trading blocks. Which of these strategies is better will be an interesting topic worthy of further 

investigation but beyond the scope of this paper.  

 

6. CONCLUSIONS 

 It may be too early to assess APEC’s bold free-trade plan because of its distant target 

dates and uncertain implementation. However, if the plan were implemented as originally 

conceived, it could give APEC a much more visible role in encouraging future regional 

integration in the Pacific Rim and promoting global free trade. 

 As showed by our simulation results, all three options raise global welfare above baseline 

levels.  The multilateral option is the best from both a global and an APEC perspective.  The 

unconditional MFN approach is second best in terms of economic welfare, however, it may be 

the best choice for the United States to promote global free trade when both economics and 

politics are considered.   Economically, it provides almost the same level of benefit for most 

APEC members as the APEC free trade option (Table 6), and no negative impact on non-APEC 

economies.  Politically, open regionalism has the advantage of being nondiscriminatory with 

regard to non-APEC members.  It is a more acceptable, less threatening option from the 

perspective of the non-APEC world.  It also has the advantage of being an agreement among 

only 21 parties, not 142, as would be the case for multilateral liberalization under the auspices of 

the WTO. The failure of the WTO conference in Seattle underscores the difficulty that may exist 

in trying to negotiate an agreement with so many parties.   

 A key assumption we made in the unconditional MFN scenario was that the non-APEC 

world does not undertake any trade reforms.  In reality, as APEC pursues a course of open 

regionalism, the rest of the world would likely not stand still and “free ride,” given the 
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 widespread interest of many countries to participate more fully in global markets.  According to 

the simulation results, non-APEC economies would be unable to take full advantage of free 

access to the broad APEC market and would suffer negative trade diversion effects if they did 

not adopt measures to liberalize their own markets.  By leaving the distortions untouched in their 

own markets would act as a tax, limiting production efficiency and reducing exports.  Therefore, 

non-APEC economies would have an incentive to pursue trade liberalization to remain 

competitive with the APEC economies.  Therefore, APEC economies may gain more under open 

regionalism than our simulation results indicate, depending on the policy response from the non-

APEC world.  This analysis suggests that APEC open regionalism could very well be a vehicle 

for promoting not only regional but also global trade liberalization. The United States therefore 

would have the option of achieving its policy goal of global free trade through APEC “open 

regionalism” if next round of WTO negotiation were to fail. 

This analysis provides useful insights in evaluating different approaches in APEC trade 

liberalization and demonstrates that a CGE model can be a valuable tool in trade policy analysis. 

However, there are several obvious limitations that need to be mentioned. First, service sector 

liberalization is modeled in a way similar to other sectors: removing ad valorem tariff equivalent 

price distortions against imports. It does not consider different modes of trade in services that 

distinguish them from commodity trade (Findlay and Warren, 2000).  Second, the model is a 

highly stylized simplification of the world economy that is far from perfect (Wang, 1997). 

Finally there are uncertainties about the size of parameters, such as elasticities of substitution and 

initial rates of protection, especially the tariff equivalents of protection in services, which rely on 

estimates in only two services sectors. Therefore, the results reported in this paper need to be 

interpreted with caution: they can be viewed as indicative but not as precise forecasts. 
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 APPENDIX    

 Sector in the APEC Model and Their GTAP-ISIC Concordance  
  

Sectors in the Model GTAPa 5  Sector Number and 
Description 

ISICb Rev. 3 CODE 

1 .Land-intensive crops 
 

 
1. Paddy rice, 2. Wheat , 3. Cereal grains 
nec.,  5 Oil seeds, 7. Plant-based fibers 

 
0 1111, 01301, 01401, 01112, 01302, 01402 
01113, 01303, 01403, 15311, 01112,, 01114, 01305, 
01405, 01116, 01307, 01407 

2. Other agricultural 
 products 

 
4. Vegetables fruit nuts, 6. Sugar cane 
sugar beet , 8. Crops nec. 
9 Bovine cattle, sheep and goats, houses, 
10 Animal products, n.e.c. 11 Raw milk, 
12 Wool, silk-worn cocoons 

 
01121, 01204, 01404, 01117, 01115, 01306, 01406, 
01122, 1132, 01308, 01408, 01211, 01212, 
01213,0122, 01309, 013010, 013011, 013012, 01409, 
014010, 014011, 014012  

3. Processed agricultural 
products 

19 Bovine cattle, sheep and goats, houses 
meat products, 20 Meat products, n.e.c. 
22 Dairy products, 21 Vegetable oils and 
fats, 24. Sugar, 25 Food products n.e.c., 
26 Beverages & tobacco 

1511-14,1520, 15312, 1532, 1533, 1541-44,1549, 
1551-54, 1600 

4. Forestry and fishery 13 Forestry, 14 Fishing 0150, 0200,0500 

5. Energy products 15 Coal, 16 Oil, 17 Gas, 32 Petroleum, 
coal products. 

1010,1020,1110, 2310,2320 

6. Mining products 18 Minerals n.e.c,  34 mineral products, 
n.e.c 

1030,1200,1310,1320,1410,1421,1422, 
1429, 

7. Textile 27 Textiles 1711-12,1721-23,1729-30, 2610,2691-96,2699 

8. Apparel 28 Wearing apparel.   1810,1820,2430 

9. Leather & shoes 29 Leather products, footwear & travel 
goods 

1911-12,1920 

10. Other light 
manufactures 

42 manufactures n.e.c.  3610,3691-94,3699, 9214,9302,7494 

11. Wood & paper 
products 

30 wood products, 31 paper products, 
publishing, 

2010,2021,-23,2029,2101-02,2109,2211-13,  
2219,2221-22 

12. Manufacture 
Intermediates 

33 Chemicals, rubber and plastic 
products, 35 Ferrous metals, 36 metals 
n.e.c., 37 Metal products 

2330,2411-13,2421-24, 2429, 2511, 2519-20, 2710, 
2720,2731-32,2811-13,2891-93, 2899,7421 

13. Motor Vehicle and 
Parts 

38 Motor vehicles and parts 3410,3420,3430 

14. Other transport 
equipment 

39 Transport equipment n.e.c. 3511, 3512, 3520,3530,3591,3592,3599 

15. Electronic equipment  40 Electronic equipment 3000,3210,3220,3230  

16. Machinery 41 Machinery and equipment n.e.c. 2213,2230,2911-15,2919,2921-27,2929-30, 3110, 
3120, 3130,3140,3150,3190, 3311-13, 3320,3330 

17. Utility, Housing, and 
Construction 

43 Electricity, 44 gas manufacture, 
distribution, 45 Water, 46 Construction, 
50 dwellings 

4010,4020,4030,4510,4520,4530,4540,4550 
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18. Traded Services 47 Trade, transport, 48 Financial, 

business, recreational services, 49 Public 
administration and defense, education, 
health services 

3710,3720,4100,4510,50105020,5030,5040,5050,511
0,5121-22,5131,5139, 5141-43,5149-
50,5190,5220,5231-34, 5239-40,5251-52,5259-60, 
5510,5520, 6010,6021-23,6030,6110,6120,6210, 
6220,6301--04,6309,6411-12,6420, 6511,6519,6591-
92,6599,6601-03,6711-12,6719-20,7010,7020,7111-
13,7121-23,7129,7130,7210,7220,7230, 7240, 
250,7290,7310,7320,7411-14,7421-22, 7430,7491-
95,7499,7511-14, 7521-23,7530,8010,8021-
22,8030,8090, 8511-12,8519-20,8531-32,9000,9111-
12,9120,9191-92,9199,9211,-14,9219-20,9231-
33,9241,9249,9301-03,9309, 9500,9900 

 
a. Global Trade Analysis Project, vesion 5 (Hertel, 1997).  
 
b. International Standard Industry Classification. 
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