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Abstract

Economic and social development in the Asia-Pacific region has been driven by export-led growth, under the multilateral trading system. Since 1999/2000, the Asia-Pacific region is experiencing a boom in regional and bilateral Free Trade Agreements (FTAs). This process of agreements is expected to culminate in the creation of an East-Asian economic community (EAEC) through promoting trade liberalisation and environmental safeguard measures and strengthening policy frameworks for enhancing environmental quality in individual countries of East Asia.  

The environmental impact of a regional trade agreement towards liberalization is an empirical question. One of the on-going debates in trade discussions is how to protect the environment when multi-lateral regional trade agreements are being negotiated. The objective of the present study is to estimate the economic and environmental impacts of the liberalized trade in the six East Asian countries.  It includes estimating the impact on individual country gross domestic product (GDP), industrial output, and the resulting impact on the environment through a number of selective environmental indicators.  In addition, the impact of alternative environmental policy packages is also estimated. The database and model applied in this study is called the Global Trade Analysis Project (GTAP). The model treats six countries of EAEC, China, Indonesia, Japan, Korea, Thailand, and Vietnam separately, and the Rest of the World. 

The findings of the study reveal that Japan will be in a win-win situation followed by Korea after tariff reductions. Among the other countries, the impact on China will be neutral while for Vietnam though industrial output will increase but it is not environmental friendly.
1. INTRODUCTION

Regional economic integration has been adopted as a strategy for development in different regions of the world in the 1980s following the formation of single market by the European Union and the NAFTA by the North American countries. With the growing popularity of regional economic integration worldwide, more than half of world trade is now conducted between members of regional trading arrangements (viz., on preferential basis) and not on Most Favoured Nation (MFN) basis. Regional integration has also become an important factor in shaping the global patterns of production and investment.
Asian countries have been slow to respond to the global trend of regionalism. Over the past few years, Asian countries have also recognized the potential of regional economic integration and have started taking steps to benefit from it. Besides sub-regional attempts in the framework of ASEAN, SAARC and BIMSTEC groupings, a number of initiatives of broader economic integration are underway to push the agenda of regional economic integration. Besides deepening the subregional cooperation between its 10 member states, ASEAN has also served to bring major Asian countries viz. Japan, China, South Korea and India together as Summit-level dialogue partners who meet annually at the ASEAN Summits. A complex web of free trade arrangements linking all these countries and ASEAN countries is in progress and a virtual Asian or East Asian economic community is emerging out of this.

The most dynamic region in the world today is East Asia, with one-third of the planet’s population and one-fifth of its gross domestic product (GDP). Over the past fifteen years, enthusiasm for an East Asian community has increased dramatically. At the beginning of 1980s, the region was already benefiting from de facto economic integration induced by market forces—a process called “regionalization.” 

East Asia is a region whose engine of growth lies in the promotion of free trade.  Up to 1998, however, East Asian governments shunned formal free trade agreements (FTAs) in the region, instead pursuing liberalization in the global arena on a MFN basis. They also delayed the creation of an East Asia–only intergovernmental forum to promote regional economic integration.

By the fall of 2000, however, all the powers in the area had embarked on bilateral FTAs. In addition, at the ASEAN + 3 summit in 2000, East Asian leaders started to explore such ideas as an East Asian free-trade area and an East Asia summit. Since then, the rise of China has accelerated the process of regionalization and strengthened its neighbors’ incentives to promote “regionalism” —meaning the pursuit of regional economic integration through intergovernmental institutions—and to integrate this country into rule based systems at both the global and the regional level. Also, China’s decision to conclude a free trade agreement with ASEAN accelerated the race for bilateral FTAs and compelled interest in adopting a more coordinated approach to liberalization.

The pace of economic integration is quickening in East Asia, where de facto integration grew out of the supply chain networks and region-wide divisions of labor. The growth in intra-regional trade reveals this: while global trade grew four times in value between 1985 and 2003, the value of regional trade in East Asia, comprising Japan, China, the Republic of Korea, Hong Kong, Taiwan and ASEAN countries, surged 7.8 times, or nearly double the growth in global trade during the same period.

The move in the region is now toward concluding free trade agreements (FTAs) and economic partnership agreements (EPAs). Each country in East Asia, including China and Japan, is accelerating its move towards concluding such agreements with other countries in the region. The potential of an “East Asian Free Business Zone” becoming a reality by as early as 2010 seems to be more likely.

Japan accounts for 60% of East Asia’s total GDP; China accounted for 20% of the total figure as of 2004. Since its accession to WTO in 2001, China has undertaken various reforms and a large volume of legislative work to steadily develop its economy to carry out its WTO commitments by the target year of 2007. Provided China fulfills its commitments—and the concept and practice of open markets take root in the country by 2007—the move toward further liberalization of cross-border economic activities will have gathered momentum across the region. This would start as early as 2008 when Japan, China and Korea push forward FTA-based integration, with the ASEAN Free Trade Area (AFTA) acting as a hub.

It is expected that an East-Asian multi-lateral regional trading community will be established by 2020. This multi-lateral regional trading community is expected to decrease the current barriers to trade between individual countries, expand the movement of goods and services between countries, and continue the economic growth within individual countries.

Economic growth has often also been accompanied by environmental degradation of both the national and international environment. Climate change, ozone depletion, and deforestation are often sited as examples of environmental problems that have resulted from economic growth. This region has also been plagued with various environmental problems as a result of rapid industrialization and trade openness.
It is important to understand and recognize the link between trade and the environment.  Trade is not the major factor that causes environmental degradation; rather it is the specific industrial structure of a country’s economy that results in environmental damage as industrial output is increased.   Environmental policy, if applied appropriately and at the right time, can often mitigate or reduce overall environmental damage as industrial output is increased.  When environmental policy is applied inappropriately, the result can be widespread environmental degradation.

One of the on-going debates in trade discussions is how to protect the environment when multi-lateral regional trade agreements are being negotiated.  Many environmental advocates argue that trade harms the environment and, by fostering more trade, liberalization is environmentally unfriendly. Others argue that, on the contrary, trade liberalization is beneficial to the environment. By reducing market distortions, which protect dirty industries and encourage excessive intensification of production, trade liberalization would improve environmental quality. But what is the impact of trade liberalisation on the environment is a matter of debate. The most conflicting pollution haven hypothesis has emerged from the debate. This hypothesis suggests that the developed countries impose tougher environmental policies than do the developing countries, which results in distortion of existing patterns of comparative advantage. So the polluting industries shift operations from the developed to the developing countries; developing countries thus become “pollution havens.” Pollution havens will evolve if appropriate environmental policies are not implemented in a trade agreement.  This debate surrounds the role environmental policy plays in trade negotiations. 

Another argument for increased trade liberalization will, in the long run, increase the amount of environmental-friendly technology that is adopted.  This occurs because capital and technology flow can move more freely under a regional trade agreement.  Finally, others have argued that increasing ones environmental standards in the framework of regional trade liberalization results in increased competitiveness of firms in this country as they become more innovative in their industrial processes.

The environmental impact of a regional trade agreement is an empirical question.  However, the development and implementation of appropriate environmental policy will play a major role in determining the environmental impact of increased industrial output.

The objective of the present study is to estimate the economic and environmental impacts of trade liberalization in six East Asian countries - Japan, Korea, China, Indonesia, Thailand, and Vietnam. 

2. A Brief Review of Literature

There are numerous studies on the impact of trade liberalization ----like WTO impact, sectoral and regional implications, environmental as well as poverty implications. The current study attempted a few of them. 
There are several studies on WTO implications especially on South East Asian countries. Lejour (2000) focuses on the impact of China’s accession to the WTO on the sectoral production within China and its main trading partners. They concluded that China benefits much more from trade liberalization if other countries also dismantle their trade barriers. A Chinese unilateral action would mainly benefit other countries in South-East Asia. Within China itself the sectors Wearing Apparel and Electronic Equipment would expand. Kawasaki (2005) looked at the sectoral and regional implications of trade liberalization on the Japanese economy by quantitative simulation analyses using a CGE model of global trade. In model simulations, the dynamic impacts of trade liberalization through capital formation mechanisms and productivity improvements are taken into account in addition to standard static efficiency gains. It also provides the most updated estimates on this subject based on the GTAP database 2004. Trade liberalization will more or less benefit all of Japan’s prefectures. However, the ratio of agricultural production, which is estimated to shrink according to trade liberalization, is higher in lower- income prefectures. On the contrary, the ratio of transport equipment production, which is estimated to expand according to trade liberalization, is higher in higher-income prefectures. Regional differences in income levels would be expanded given such current structures of industries by regions. The structural reforms of the economy would be required in implementing trade liberalization measures.
Literature on energy-economy-environment-trade linkage, an important objective in applied economic policy analysis, is growing. Burniaux and Truong (2002) implemented an extended version of the GTAP model called GTAP-E, which includes the standard GTAP model as a special case. GTAP-E incorporates carbon emissions from the combustion of fossil fuels and it also provides a mechanism to trade these emissions internationally. Implications for policy analysis are demonstrated via a simple simulation experiment in which global carbon emissions are reduced via a carbon tax. Results show that incorporating energy substitution into GTAP is essential for conducting analysis of this problem. The policy relevance of GTAP-E in the context of the existing debate about climate change is illustrated by some simulations of the implementation of the Kyoto Protocol.  Similarly, Tsigas et al. (2004) investigated the impact of trade policy on the environment using GTAP modeling. It involves trade liberalization in the Western Hemisphere – a topic which has received considerable discussion in the past decade, and one which raises many environmental concerns. They found that trade liberalization in the Western Hemisphere is likely to benefit all participating countries, however, it guarantees neither improved environment nor more degradation.

Assessing the potential of carbon leakage is central in the evaluation of any unilateral mitigation policy by a group of countries as well as its chances of being extended worldwide. However, it is striking that existing global models have failed so far to provide a coherent view of the magnitude and the regional distribution of the carbon leakages that could emerge following the implementation of emission abatements by a group of industrialized countries. Burniaux (2001) analyses the influence of international investment reallocation in the context of unilateral reductions of GHGs emissions undertaken by industrialized countries. The analysis is based on the simulation results obtained by using a recursively dynamic AGE model recently developed at the Center for Global Trade Analysis (GDYN-E) to simulate the economic consequences of the Kyoto Protocol. These results show that, for most parameter values, the amount of leakage associated with the implementation of the Protocol remain modest. In particular, the existence of investment reallocation may become much more influential under certain circumstances related to different types of investor’s expectations, different levels of interfuel substitution, a longer time horizon and the existence or not of alternative carbon-free energy sources (called “backstops” energies). 

Similar literature on the international capital mobility related to the reallocation of investment and the resulting effects on growth and emissions has been attempted by McKibbin et al., (1999) and Babiker (2001). With a fairly elaborated description of the international capital markets, the G-Cubed model reports that capital reallocation in the context of the Kyoto Protocol has little impact on leakage as most of this reallocation takes place among Annex 1 countries rather than towards non-Annex 1 countries (McKibbin et al., 1999). They examine and compare four potential implementations of the Protocol involving varying degrees of international permit trading, focusing particularly on short term dynamics and on the effects of the policies on output, exchange rates and international flows of goods and financial capital. They present calculations of some of the gains from allowing international permit trading, and examine the sensitivity of the results. The results suggest that regions that do not participate in permit trading systems, or that can reduce carbon emissions at relatively low cost, will benefit from significant inflows of international financial capital under any Annex I policy, with or without trading. It appears that the United States is likely to experience capital inflows, exchange rate appreciation and decreased exports. In contrast, the Rest of OECD region, as the highest cost region, will see capital outflows, exchange rate depreciation, increased exports of durables and greater GDP losses. Similarly, Babiker (2001) shows that assuming perfect capital mobility does not affect the carbon leakage significantly. 
Kang and Kim(2004) analyzed the air pollution impact in Korea induced by trade liberalization between Korea and Japan using standard multi-region CGE model based on GTAP database Ver. 5.0 The simulation results show that the aggregated environmental effect depends on the change of specialization structure between pre and post trade liberalization. The inter-industrial difference of emission coefficients and of disposal cost by air pollutants plays a major role in determining the scale of the aggregated environmental effect. The free trade agreement between Korea and Japan reduces the overall air pollution emission by 0.36% but increases the pollution disposal cost slightly by 0.06%. This analysis provides useful environmental policy guidelines for pursuing "win-win strategy" in trade.
Very little GTAP literature is focusing on trade liberalization and its impact on environment and poverty. Recently, Eickhout et al. (2004) quantify the impact of trade liberalization on developing countries and the environment. They found that liberalization leads to economic benefits. The benefits are modest in terms of GDP and unequally distributed among countries. Developing countries gain relatively the most. However, between 70 and 85 per cent of the benefits for developing countries is the result of their own reform policies in agriculture. Trade liberalization will necessary have environmental consequences, which might be positive or negative for a region. They suggested that environmental and trade agreements and policies must be sufficiently integrated or coordinated, to improve the environment and attain the benefits of free trade.
3. METHOD OF ANALYSIS 

In order to undertake an economic and environmental assessment of the East-Asian trading community, it is important that the macro economy of each country is represented and that the trade flows between countries are clearly identified.  The most widely recognized method to undertake such an analysis is with a Computable General Equilibrium (CGE) model for global trade.  CGE models are based on a Walrasian general equilibrium concept, where the demand and supply of all commodities are in equilibrium at a set of relative prices.  This modeling framework has some useful attributes.  First, the industrial sectors in the model are explicitly modeled.  Thus, the linkages between industrial sectors are explicit and identify the feedbacks between industrial sectors.  Second, the effects of current tariff and non-tariff barriers are incorporated into the model.  This allows one to simulate a free trade agreement by reducing or eliminating these barriers.  Third, prices are included in the model and allow for industrial sectors and consumers to adjust to price change.  This allows industrial sectors and consumers to find substitutes as relative prices change.  Finally, the trade behaviour in the model is based on comparative advantage.  This behaviour is adjusted to take into account that goods produced nationally and internationally are imperfect substitutes.

The alternative approaches that could be used to undertake the analysis were a partial equilibrium analysis or an input-output analysis.  The partial equilibrium modeling approach was rejected because it was not economy wide and did not take into account multi-sector feedbacks.  The input-output approach was not adopted because it could not take into account price changes.   This is an important element of the analysis since trade liberalization is expected to impact the price of goods.

The CGE modeling framework that has been chosen to undertake the analysis is produced by the Center for Global Trade Analysis at Purdue University.  The database and model is called the Global Trade Analysis Project (GTAP).  

GTAP MODEL
The basic structure of the GTAP model includes: industrial sectors, households, governments, and global sectors across countries.  Countries and regions in the world economy are linked together through trade.  Prices and quantities are simultaneously determined in both factor markets and commodity markets.   Three main factors of production are included in the model: labour, capital, and land.  Each industrial sector requires labour and capital, while the agricultural sectors require all three factors.  Labour and land cannot be traded while capital and intermediated inputs can be traded.  It is assumed that the total amount of labour and capital available is fixed.

In the model, firms minimize costs of inputs given their level of output and fixed technology.   The production functions used in the model are of a Leontief structure.  This means that the relationship between fixed and intermediate inputs is fixed.  Similarly, the relationship between the amount of intermediate inputs and outputs is also fixed.  Firms can purchase intermediate inputs locally or import them from other countries. 

Household behaviour in the model is determined from an aggregate utility function.  This utility function includes private consumption, government consumption and savings.  Current government expenditures goes into the regional household utility function as a proxy for government provision of public goods and services.  

Domestic support and trade policy (tariff and non-tariff barriers) are modeled as ad valorem equivalents.     These policies have a direct impact on the production and consumption sectors in the model.  Changes in these policies have a direct impact on the production and consumption decisions of sectors in the model.

There are two global sectors in the model: transportation and banking.  The transportation sector takes into account the difference in the price of a commodity as a result of the transportation of the good between countries.   The global banking sector brings into equilibrium the savings and investment in the model.  

In equilibrium, all firms have zero real profit, all households are on their budget constraint, and global investment is equal to global savings.  Changing the model’s parameters allows one to estimate the impact from a countries/region original equilibrium position to a new equilibrium position.

Closure plays a very important role in GTAP modeling. Closure is the classification of the variables in the model as either endogenous or exogenous variables. Endogenous variables are determined (solved for) by the model and exogenous variables are predetermined outside the model. Therefore, these variables may be shocked. Closure can be used to capture policy regimes and structural rigidities. The closure elements of GTAP are mainly population growth, Capital accumulation including FDI, industrial capacity, Technical change and Policy variables (Tax, subsidies)

 The number of endogenous variables has to equal the number of equations. This is a necessary but not a sufficient condition. It may be GE or PE depending on the choice of the exogenous variables. The standard GTAP closure is characterized by: all markets are in equilibrium, all firms earn zero profits and the regional household is on its budget constraint.

4. GTAP DATABASE 
Aggregation strategy-

The GTAP model and database being used to undertake the analysis is version 6.  All of the input-output tables in the data set have been up-dated to 2001.  This version of the model includes 57 commodities (sectors) and 87 countries (regions).  A broad disaggregation of sectors is included in the model.  The 57 sectors included in the model are given in Annex 1.  These include: several primary agriculture sectors, primary extraction sectors, food processing sectors, manufacturing, and service sectors.  

The 87 countries and how they have been aggregated are given in Annex 2. For the current study we have considered most of the East Asian countries individually along with the aggregation for other region. The regions selected for our current work consists of 6 individual countries in East Asia and 8 other regions. The six individual countries are: Japan, Korea, China, Indonesia, Thailand, and Vietnam while the regional aggregations are Hong Kong, Other ASEAN, AUSNZL, NAFTA, EU, ROW1, ROW2 and ROW3. All 14 regions by 57 sectors have been included in the model to analyze the three scenarios.

Environmental indicators and coefficients

The GTAP model provides estimates of the impact of an East-Asia trading community on the economy of each country in the region.  However, the environmental impact of this increase in trade has been estimated using environmental indicator coefficients for the region under study. 
The environmental indicators that have been considered for the present study are CO2 (Gg), CH4 (Gg) and N2O (Gg) collected from GTAP databases for the six Asian countries.The GTAP environmental database (Lee, 2006) includes two sets of data that have been used in this analysis. These databases are for CO2 emissions and non-CO2 GHG emissions (CH4, N2O) by 57 sectors and 87 regions.  
To estimate the environmental coefficients used in the model we considered total industrial output for the sectors as reported in the GTAP model.  This allows for consistency in the denominator.

Experimental design-

The present study analyzes a regional trade agreement that decreases import tariff between the six East Asian countries (Japan, Korea, China, Indonesia, Thailand, and Vietnam) and other ASEAN countries.  No changes have been made to the other 7 regions in the model.   

Three scenarios have been labeled as “base,”  “moderate,” and “deep”.  The base scenario represents the current level of import tariffs across countries and regions.  A reduction of 40 percent of import tariffs on agricultural commodities and 50 percent on all other commodities is the moderate scenario.  While the deep scenario incorporates an 80 percent reduction of import tariffs on agricultural commodities and 100% for all other commodities between these six countries and other ASEAN countries.

5. Analyzing a Regional Trade Agreement

When a country participates in a free trade area, it may experience gains due to trade creation and either a gain or a loss due to trade diversion. The former has a positive effect on welfare, since the removal of tariffs within the region allows the country to allocate its resources more efficiently in production. The country is now able to import the goods that it formerly produced inefficiently behind its tariff wall from member regions that are more efficient producers (Caves and Jones 1981).  The model was run to simulate a regional trade agreement that decreased import tariff restrictions between the six individual countries and other ASEAN countries.  The import tariffs for the other 7 regions remained constant.  To review, the base scenario keeps the import tariffs as they currently exist, the moderate scenario decreased the import tariffs by 40 percent for the agricultural commodities and by 50 percent for all other commodities, and the deep scenario decreased the import tariffs by 80 percent for agricultural commodities and 100 for the other commodities. Though the current study is focused on the six East Asian countries, the model also captures other regional responses of this stepwise tariff reduction experiment.

The GTAP model simulates the impact of the import tariff reductions in the three scenarios.  The model will estimate how trade flows will change as different scenarios reduce import tariff restrictions.  As the trade flow between countries change, as a result of the import tariff reductions, the industrial sectors in each country will change their industrial output.  Changes in industrial output will impact the environmental indicators for the individual countries.  The environmental effects of the scenarios are estimated by taking the change in industrial output between the base scenario and the two other scenarios (moderate and deep).  This provides an estimate of the change in the environmental indicator.

Results 

Table 1 shows the impact on the value of industrial output of the six individual countries plus the other regions in the model.  As expected, countries and regions included in the regional trade agreement have increased their industrial output, while regions not included in the regional trade agreement have decreased their industrial output.  Among the six countries, Vietnam has the largest percentage change in industrial output as a result of import tariff reductions in the two scenarios; 3.03% and 6.04% for the moderate and deep scenarios respectively.  This is followed by Thailand, Korea, Indonesia and Japan and China. On the other hand, the major decline in industrial output has been observed for ROW1 region.

[Insert Table 1]

Table 2 identifies the five most affected industrial sectors, by country, for each of the three scenarios.  These sectors were identified by their industrial output. The five most affected sectors for each country remains fairly constant within a country across the three scenarios.  However, the five most effected sectors differ across countries. The most important sectors are trade, chemical rubber and plastic products and construction for all six countries. Apart from that, paddy rice and mineral production are important in Vietnam, while for Thailand it is electrical equipment and machinery equipment.  In Japan and Korea, Public Administration, Defense, Education, Health is significant. After the reduction in tariffs, the importance of service sectors has increased in Japan and Korea. In case of Vietnam after tariff reduction the tradable commodities like paddy rice responded quite significantly. Vietnam is the third largest rice exporting country in the world is recently pursuing policies to expand the rice export market. Vietnamese rice export regime involves an export tax until 1998 but after then the Govt of Vietnam removed the rice export quota (export tax equivalent of rice export quota, Nielsen,2003). On the other hand Thailand has a comparative advantage on electrical and electrical equipment since 1990s. So the implications of tariff reduction on the electrical and electronic appliances are quite obvious in Thailand. The export-led industrial boom began in the mid-1980s in Thailand and electrical and electronic appliances captured market shares of 21.55 per cent in 1990 and 48.87 per cent in 2000(Mukhopadhyay, 2006). 
[Insert Table 2]

We have also estimated the % change from the base to moderate as well as base to deep scenarios in table 3. The sectoral responses are high in the case of Vietnam compared to other countries. On the other hand sectors like Machinery and equipment nec and Chemical, rubber, plastic products have been reduced consecutively in the moderate and deep scenarios compared to the base scenario for China. A similar reduction has occurred in Korea for Machinery and equipment nec and electronic equipment.

[Insert Table 3]

Table 4 focuses on the total emissions of the three environmental indicators (CO2, SO2 and N2O) across the six countries. It considers the base emissions according to GTAP v6 data. Further it calculates the emissions due to reduction in tariff of 100% (non agricultural commodities) and 80% (agricultural commodities) for deep and 50 (non agricultural commodities) and 40(agricultural commodities) for moderate.  Environmental emissions increase for all six countries due to the increase in the total industrial output that result from the import tariff reductions. 

[Insert Table 4]

Table 5 highlights the percentage changes in the three environmental indicators across the six countries. A steady moderate increase in emission has been observed in the case of Thailand followed by Japan (except CH4) in both scenario cases. A drastic increase in Nox emission is observed in Indonesia but other two emissions are increased at a moderate level.  Ch4 reductions have been large for Korea in both the moderate and deep scenarios.  To provide more details of it we provide a sectoral analysis below.

[Insert Table 5]

The sectoral analyses on the three main GHG emissions (CO2, CH4 and N2O) in the three different scenarios (deep, moderate and base) have been analysed. Tables 6, 7 and 8 identify the same sectors that dominate throughout (base, deep and moderate) for all the countries in terms of CO2, CH4, and N2O respectively.  We choose only top five industrial sectors.  The most common sectors are electricity and transport for all six countries followed by Chemical, rubber, plastic products for the case of CO2 emission. 

Table 6: Five most effected sectors by country for CO2 emissions.  

Korea                                            China

	Transport nec
	Electricity

	Electricity
	Mineral products nec

	Public Administration, Defense, Education, Health
	Chemical, rubber, plastic products

	Trade
	Ferrous metals

	Business services nec
	Transport nec


Thailand                                     Vietnam

	Electricity
	Construction

	Transport nec
	Electricity

	Chemical, rubber, plastic products
	Mineral products nec

	Trade
	Chemical, rubber, plastic products

	Air transport
	Public Administration, Defense, Education, Health


Indonesia                                    Japan

	Electricity
	Transport nec

	Chemical, rubber, plastic products
	Electricity

	Gas manufacture, distribution
	Petroleum, coal products

	Mineral products nec
	Public Administration, Defense, Education, Health

	Transport nec
	Fishing


Table 7 identifies the top five industrial sectors contribution for all the six countries for CH4 emissions. The common sectors for all the countries are paddy rice, animal product nec followed by Public Administration, Defense, Education, Health and Bovine cattle, sheep and goats, horses.

Table 7: Five most effected sectors by country for CH4 emissions.

Korea                                                            Thailand

	Paddy rice
	Paddy rice

	Animal products nec
	Bovine cattle, sheep and goats, horses

	Public Administration, Defense, Education, Health
	Animal products nec

	Bovine cattle, sheep and goats, horses
	Gas

	Coal
	Public Administration, Defense, Education, Health

	China
	Japan

	Paddy rice
	Paddy rice

	Animal products nec
	Animal products nec

	Coal
	Raw milk

	Public Administration, Defense, Education, Health
	Bovine cattle, sheep and goats, horses

	Cereal grains nec
	Gas


Vietnam                                                      Indonesia

	Paddy rice
	Paddy rice

	Animal products nec
	Public Administration, Defense, Education, Health

	Public Administration, Defense, Education, Health
	Animal products nec

	Coal
	Gas

	Bovine cattle, sheep and goats, horses
	Bovine cattle, sheep and goats, horses


A similar pattern has also been observed in the case of N2O emissions (Table 8). The rank for the top five sectors is similar in the three scenario cases for all countries. The most common sector across countries is Animal products nec followed by paddy rice.
Table 8: Five most effected sectors by country for N2O emissions.

Korea                                                     Thailand

	Chemical, rubber, plastic products
	Vegetables, fruit, nuts

	Transport nec
	Paddy rice

	Public Administration, Defense, Education, Health
	Bovine cattle, sheep and goats, horses

	Animal products nec
	Animal products nec

	Bovine cattle, sheep and goats, horses
	Public Administration, Defense, Education, Health


China                              Japan

	Vegetables, fruit, nuts
	Chemical, rubber, plastic products

	Paddy rice
	Transport nec

	Animal products nec
	Public Administration, Defense, Education, Health

	Cereal grains nec
	Animal products nec

	Wheat
	Raw milk


Vietnam                                      Indonesia

	Animal products nec
	Paddy rice

	Transport nec
	Vegetables, fruit, nuts

	Paddy rice
	Animal products nec

	Public Administration, Defense, Education, Health
	Cereal grains nec

	Crops nec
	Plant-based fibers


Taking into account the percentage change (base to moderate and base to deep) of the five identified sectors for each country assists in identifying the most affected industrial sectors for each scenario. In this regard Table 9 is framed for CO2 emission. For Korea the largest changes identified for CO2 (3.53%) and N2O (4.19%) are in the Electricity and Chemical, rubber, plastic products respectively, from the import tariff reductions.  The largest changes were observed in the Electricity and Chemical, rubber, plastic products in CO2 emissions and Paddy rice (2.40% in deep scenario compared to base) and Animal product nec. (3.24% in deep scenario compared to base) for CH4 in Thailand. In China, the sector most affected by the reduction in import tariffs is mainly Cereal grains nec for CH4 and N2O (7.39% changes in deep scenario). But for CO2, most of the identified sectors have reduced their contribution in China. An interesting point is to note that China will not be affected much after two levels of tariff reduction. The sectors like electricity and Metals are really prominent to reduce CO2 emission. There are various possibilities like improved technology transfer, change in trade balance particularly away from CO2 intensive sectors can be highlighted in this regard. Out of seven regions in the current study China’s major share of trading is with Japan, Korea and other ASEAN region. After deep integration china’s export will be increased by 20% and 38% with Japan and Korea respectively. Textile, wearing apparel and leather products dominate for export items. Import will also be increased as 18% and 37% respectively for Japan and Korea. 
A drastic change was observed for CO2 in the Construction sector and Chemical, rubber, plastic products in Vietnam (table 9). Paddy rice (6.27%) and animal products (6.24%) are also important for CH4 and N2O respectively. In the case of Japan, almost all the identified sectors have reduced their CH4 emission and moderate increment observed for CO2 emission (table 9) in two cases. 
One interesting point is to note that the emissions of CH4 have declined from the paddy rice sector in Japan (-3.36% and -6.61%) and Indonesia (-0.49% and -0.79%) after implementing the moderate and deep reduction in import tariff. On the other hand China (2.22%), Vietnam and Thailand (2.40%) show increases in CH4 from the paddy rice sector.

[Insert Table 9]

From this experiment it is clear that after tariff reduction Korea and Japan categorized as annex-I countries in the Kyoto agreement, are not much affected by GHG emissions. On the other hand, among developing countries in the present experiment China will benefit the least while Vietnam will benefit the most by increasing its output but severely affected by GHG emissions. Further the newly developing economies like Thailand and Indonesia, though output has increased moderately, but penalized (emission wise) to some extent. The welfare decomposition data can provide a better view on that. From table 10 and figure 1 shows that after deep integration of tariff reduction Japan will benefit followed by Korea and China while for Vietnam the measurement of welfare is least considering our study region. The allocative efficiency and terms of trade effect dominates equally in all cases.
6. Conclusions
The results of the current study indicate that a regional trade agreement amongst the ASEAN countries would benefit the countries involved in the agreement.  In both the moderate and deep scenarios, where import tariffs are reduced, trade amongst the countries increase as does industrial output.  It is highest for Vietnam and lowest for China. The increase in industrial output also increases the emissions of the various environmental indicators. This would indicate that as industrial output increase so does environmental damage. Vietnam is highly affected while Japan and Korea are at the moderate level but China gained in this regard. The sectors such as paddy rice, construction, Chemical, rubber, plastic products are deserved to be mention in this respect. 

Before suggesting any policies to curb the GHG emissions we applied an output tax simulation on the basis of the performance of the sectors after deep tariff reduction across the six countries. Basically, it is targeted on the most affected sectors. The detail weight of tax and the sectors are furnished below:
	Korea
	3.53% tax on Electricity, 4.19% tax on Chemical rubber plastic

	Japan
	1.38% tax on Electricity, 1.84% tax on Chemical rubber plastic

	Vietnam
	16.25% tax on Construction, 8.24% tax on Chemical rubber plastic, 6.64% tax on Animal Products nec.., 6.27% tax on Paddy rice

	Indonesia
	3.74% tax on Chemical rubber plastic, 2.89% tax on Animal Products nec

	Thailand
	6.03% tax on Chemical rubber plastic, 3.55% tax on Electricity, 
2. 40% tax on Paddy rice, 3.24% tax on Animal Products nec..

	China
	7.39% Cereals grains nec


The result after tax implementation shows that total emissions reduced for all the targeted sectors as well as for the other sectors (because of indirect effects) across the countries. On the other hand the total output for the countries reduced a bit than the deep output but it is higher than the base output. Here we are capturing two extreme outcome after tax implementation. Japan is in the favorable end by holding the tax output more than the moderate output and emission is controlled even less than the moderate level. But for Vietnam the tax output reduced one step further than the base output which is not a positive sign from the viewpoint of a regional economic integration but the emission reduced less than even moderate level. The performance of other countries is lying in between Japan and Vietnam. 

	      
	
	Japan
	Vietnam

	OUTPUT(million USD)
	TAXOUTPUT
	7,381,247
	67,912

	 
	DEEP
	7,411,477
	70,232

	 
	MODERATE
	7,371,603
	68,238

	 
	BASE
	7,331,684
	66,231

	 
	 
	 
	 

	CO2 EMISSION(Gg)
	TAX EMISSION
	465,583
	23,616

	 
	DEEP
	469,162
	25,657

	 
	MODERATE
	466,860
	24,628

	 
	BASE
	464,566
	23,594


The study was designed to integrate both trade and environmental policies in a coherent manner so that trade related environmental policies (TREMS) and environment related trade measures (ERTM) could be coordinated so that we can achieve the objectives of obtaining the gains from trade while protecting the environment.  After assessing the result of the study and output tax simulation we can suggest a few potential policies in this regard:
(1) Implementation of taxes or tariffs based on the environmental impact of the production of the goods, known as eco-duties may be considered. 
(2) A uniform carbon tax on electricity and transport can be suggested for all countries. Specific taxes can also be implemented on paddy rice and Animal products nec for all the countries on the basis of CH4 and N2O standard. It can motivate the adoption of abatement technologies. Switching to organic rice instead of conventional rice can be a good option in this respect.
(3) A tax on fuel could be implemented.  This would provide the incentive to adopt fuel efficient production techniques. 
(4) A tax on the most pollutive inputs (e.g. a tax on high-sulfur fuel), or conversely tax reductions for pollution reducing practices (e.g. for switching from fossil fuels to natural gas).

(5) Instead of command and control policies to manage industrial air pollution, we could use economic instruments (for example, fuel user charge, emission charge, and pollution management fee).

(6) Technological improvements in producing green products would require more R&D expenditures. To encourage this government can provide financial incentives in the form of tax rebate/exemption to firms. In this context, government can also think of providing subsidies to the users of imported technology necessary for the production of green product.
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Table 1
	  Industrial output levels by country and region for the three scenarios (Million USD).
	

	VALOUTPUT
	 Japan
	Indonesia
	 Thailand
	 Vietnam
	 China
	 Korea
	 OtherASEAN

	base total
	   7,331,684.00 
	       289,797.94 
	     254,791.59 
	         66,231.02 
	 3,135,853.50 
	     969,486.63 
	    738,836.00 

	Moderate Total
	   7,371,603.00 
	       291,410.69 
	     258,183.16 
	         68,238.37 
	 3,137,231.50 
	     977,424.69 
	    742,312.38 

	absolute changes
	       39,919.00 
	          1,612.75 
	         3,391.56 
	          2,007.35 
	        1,378.00 
	        7,938.06 
	       3,476.38 

	%changes
	               0.54 
	                0.56 
	               1.33 
	                 3.03 
	              0.04 
	              0.82 
	             0.47 

	80and100(deep)total
	7411477
	293022.8125
	261561.4219
	70232.13281
	3138347.25
	985883.375
	745759.125

	absolute changes
	       79,793.00 
	          3,224.88 
	         6,769.83 
	          4,001.12 
	        2,493.75 
	      16,396.75 
	       6,923.13 

	%changes
	               1.09 
	                1.11 
	               2.66 
	                 6.04 
	              0.08 
	              1.69 
	             0.94 

	 
	 
	 
	 
	 
	 
	 
	 

	VALOUTPUT
	 AustNZL
	 NAFTA
	 EU
	 Hong Kong
	 ROW1
	 ROW2
	ROW3

	base total
	     759,822.19 
	  20,245,256.00 
	 14,603,135.00 
	       410,080.38 
	 2,423,120.25 
	  5,051,244.50 
	 2,294,495.00 

	Moderate Total
	     757,572.88 
	  20,213,626.00 
	 14,577,520.00 
	       409,006.72 
	 2,414,114.00 
	  5,042,496.00 
	 2,290,175.00 

	absolute changes
	-2,249.31
	       (31,630.00)
	      (25,615.00)
	         (1,073.66)
	       (9,006.25)
	       (8,748.50)
	      (4,320.00)

	%changes
	-0.30
	-0.16
	-0.18
	-0.26
	-0.37
	-0.17
	-0.19

	80and100(deep)total
	755365.88
	20182106.00
	14551716.00
	407927.25
	2405123.50
	5033758.00
	2285988.25

	absolute changes
	-4456.31
	-63150.00
	-51419.00
	-2153.13
	-17996.75
	-17486.50
	-8506.75

	%changes
	-0.59
	-0.31
	-0.35
	-0.53
	-0.74
	-0.35
	-0.37


Table 2: Five most effected industrial sectors by country for the three scenarios
	Base case
	
	
	
	
	

	 Japan
	Indonesia
	 Thailand
	 Vietnam
	 China
	 Korea

	*PADEH
	 Trade 
	 Electronic equipment 
	 Dwellings 
	 Construction 
	 *PADEH

	Trade
	 Construction 
	 Trade 
	 Construction 
	 Machinery and equipment nec 
	 Machinery and equipment nec 

	Construction
	 CRP 
	 Machinery and equipment nec 
	 Trade 
	 CRP 
	 Trade 

	Business services nec
	 Textiles 
	 CRP 
	 Paddy rice 
	 Trade 
	 Electronic equipment 

	Dwellings
	 Electronic equipment 
	 *PADEH
	 Mineral products nec 
	 *PADEH
	 CRP 

	moderate case
	
	 
	
	 
	 

	 Japan
	Indonesia
	 Thailand
	 Vietnam
	 China
	 Korea

	*PADEH 
	 Construction 
	 Electronic equipment 
	 Dwellings 
	 Construction 
	 *PADEH 

	Trade
	 Trade 
	 Trade 
	 Construction 
	 Machinery and equipment nec 
	 Machinery and equipment nec 

	Construction
	CRP 
	 Machinery and equipment nec 
	 Trade 
	 CRP 
	 Trade 

	Business services nec
	 Textiles 
	 Chemical, rubber, plastic products 
	 Paddy rice 
	 Trade 
	 Electronic equipment 

	Dwellings
	 Electronic equipment 
	 *PADEH
	 Mineral products nec 
	 *PADEH
	 CRP 

	deep case
	 
	 
	 
	 
	 

	 Japan
	Indonesia
	 Thailand
	 Vietnam
	 China
	 Korea

	*PADEH
	Construction
	Electronic equipment
	Dwellings
	Construction
	*PADEH

	Trade
	Trade
	Trade
	Construction
	Machinery and equipment nec
	Machinery and equipment nec

	Construction
	CRP
	Machinery and equipment nec
	Trade
	CRP
	Trade

	Business services nec
	Textiles
	CRP
	Paddy rice
	Trade
	Electronic equipment

	Dwellings
	Electronic equipment
	*PADEH
	Mineral products nec
	*PADEH
	CRP


*PADEH= Public Administration, Defense, Education, Health 

CRP= Chemical, rubber, plastic products 

Table 3: Percentage change between the base and moderate and deep scenarios by the five most affected sectors.

	base to moderate
	Japan
	 
	 Indonesia
	 
	 Thailand

	*PADEH
	0.64
	Construction
	1.67
	Electronic equipment
	3.09

	Trade
	0.60
	Trade
	0.95
	Trade
	2.16

	Construction
	0.78
	CRP
	1.87
	Machinery and equipment nec
	3.58

	Business services nec
	0.55
	Textiles
	0.21
	CRP
	2.92

	Dwellings
	0.69
	Electronic equipment
	0.18
	*PADEH
	1.40

	base to deep
	 Japan
	 
	Indonesia
	 
	 Thailand

	*PADEH
	       1.27 
	Construction
	       3.01 
	Electronic equipment
	       6.16 

	Trade
	       1.20 
	Trade
	       2.22 
	Trade
	       4.34 

	Construction
	       1.56 
	CRP
	       3.74 
	Machinery and equipment nec
	       7.14 

	Business services nec
	       1.09 
	Textiles
	       0.41 
	CRP
	       6.03 

	Dwellings
	       1.37 
	Electronic equipment
	       0.34 
	*PADEH
	       2.77 

	base to moderate
	 Vietnam
	 
	China
	 
	Korea

	Dwellings
	7.70
	Construction
	0.79
	*PADEH
	1.34

	Construction
	8.15
	Machinery and equipment nec
	-1.00
	Machinery and equipment nec
	-1.15

	Trade
	1.21
	CRP
	-1.84
	Trade
	1.21

	Paddy rice
	3.11
	Trade
	0.17
	Electronic equipment
	-0.24

	Mineral products nec
	3.24
	*PADEH
	0.21
	CRP
	2.09

	base to deep
	 Vietnam
	 
	 China
	 
	Korea

	Dwellings
	     15.34 
	Construction
	       1.59 
	*PADEH
	       2.62 

	Construction
	     16.25 
	Machinery and equipment nec
	-2.00
	Machinery and equipment nec
	-2.19

	Trade
	       2.43 
	CRP
	-3.69
	Trade
	2.43

	Paddy rice
	       6.27 
	Trade
	       0.34 
	Electronic equipment
	-0.37

	Mineral products nec
	       6.46 
	*PADEH
	       0.41 
	CRP
	4.19


*PADEH= Public Administration, Defense, Education, Health 

CRP= Chemical, rubber, plastic products 

Table 4: Total emissions by GHG indicator for six countries
	base case 
	 Japan
	Indonesia
	 Thailand
	 Vietnam
	 China
	Korea

	CO2(Gg )
	  464,566.02 
	   196,129.04 
	     137,069.09 
	   23,593.56 
	 2,702,653.76 
	  196,741.55 

	CH4(Gg)
	         816.85 
	      7,163.03 
	        4,377.19 
	     3,087.39 
	      36,892.05 
	        894.22 

	N2O(Gg)
	          62.26 
	         110.50 
	             25.74 
	          23.01 
	       2,032.05 
	          34.98 

	moderate case
	 Japan 
	 Indonesia 
	  Thailand 
	  Vietnam 
	 China 
	 Korea 

	CO2(Gg )
	  466,859.75 
	   197,564.08 
	     138,825.32 
	   24,628.29 
	 2,691,841.85 
	  198,911.71 

	CH4(Gg)
	         804.08 
	      7,173.20 
	        4,441.40 
	     3,176.94 
	      37,175.94 
	        715.72 

	N2O(Gg)
	          62.56 
	         110.71 
	             26.36 
	          23.49 
	       2,052.62 
	          35.41 

	deep case
	 Japan 
	 Indonesia 
	  Thailand 
	  Vietnam 
	 China 
	 Korea 

	CO2(Gg )
	469,161.65
	198,989.44
	140,593.82
	25,656.99
	2,681,001.25
	201,052.56

	CH4(Gg)
	792.23
	7,184.15
	4,505.21
	3,267.16
	37,417.54
	697.77

	N2O(Gg)
	62.87
	110.94
	26.93
	23.97
	2,068.21
	35.87


Table 5: Percentage changes in GHG emissions

	Base to moderate
	Japan
	Indonesia
	Thailand
	Vietnam
	China
	Korea

	CO2(Gg )
	0.49
	0.73
	1.28
	4.39
	-0.40
	1.10

	CH4(Gg)
	-1.56
	0.14
	1.47
	2.90
	0.77
	-19.96

	N2O(Gg)
	0.48
	0.19
	2.40
	2.11
	1.01
	1.22

	Base to deep
	Japan
	Indonesia
	Thailand
	Vietnam
	China
	Korea

	CO2(Gg )
	0.99
	1.46
	2.57
	8.75
	-0.80
	2.19

	CH4(Gg)
	-3.01
	0.29
	2.92
	5.82
	1.42
	-21.97

	N2O(Gg)
	0.97
	0.40
	4.60
	4.17
	1.78
	2.55


Table 9: Percentage change in sectoral CO2 emission by country 

	
	base to moderate
	
	
	
	

	Korea
	
	China
	
	Vietnam
	

	Transport nec
	0.73
	Electricity
	-0.32
	Construction
	8.15

	Electricity
	1.81
	Mineral products nec
	-1.84
	Electricity
	1.91

	*PADEH
	1.34
	CRP
	0.30
	Mineral products nec
	3.24

	Trade
	1.21
	Ferrous metals
	-0.82
	CRP
	4.12

	Business services nec
	0.93
	Transport nec
	0.00
	*PADEH
	1.61

	 
	base to deep
	 
	 
	 
	 

	Transport nec
	1.42
	Electricity
	-0.63
	Construction
	16.25

	Electricity
	3.53
	Mineral products nec
	-2.40
	Electricity
	3.80

	*PADEH
	2.62
	CRP
	-0.73
	Mineral products nec
	6.46

	Trade
	2.43
	Ferrous metals
	-1.64
	CRP
	8.24

	Business services nec
	1.79
	Transport nec
	0.00
	*PADEH
	3.20

	
	base to moderate
	
	
	
	

	Thailand
	
	Japan
	
	Indonesia
	

	Electricity
	1.76
	Transport nec
	0.56
	Electricity
	0.58

	Transport nec
	0.38
	Electricity
	0.69
	CRP
	1.87

	CRP
	2.92
	Petroleum, coal products
	0.25
	Gas manufacture, distribution
	0.64

	Trade
	2.16
	*PADEH
	0.64
	Mineral products nec
	1.82

	Air transport
	-1.85
	Fishing
	0.27
	Transport nec
	0.58

	
	base to new deep
	
	
	
	

	Electricity
	                  3.55 
	Transport nec
	       1.12 
	Electricity
	       1.15 

	Transport nec
	                  0.75 
	Electricity
	       1.38 
	CRP
	       3.74 

	CRP
	                  6.03 
	Petroleum, coal products
	       0.49 
	Gas manufacture, distribution
	       1.26 

	Trade
	                  4.34 
	*PADEH
	       1.27 
	Mineral products nec
	       3.63 

	Air transport
	-3.71
	Fishing
	       0.54 
	Transport nec
	       1.16 


*PADEH= Public Administration, Defense, Education, Health 
CRP= Chemical, rubber, plastic products 
Table10: Welfare decomposition in deep scenario

	 
	Allocative efficiency
	TOT effect
	Trading effect
	Total welfare

	1 AustNZL
	-108.765
	-423.534
	29.91271
	-502.387

	2 Japan
	4068.398
	5899.194
	-609.386
	9358.205

	3 Indonesia
	230.1242
	484.9958
	-32.6103
	682.5097

	4 Thailand
	916.275
	828.304
	133.5365
	1878.115

	5 Vietnam
	689.2182
	161.2459
	120.0369
	970.501

	6 China
	5042.246
	-1663.63
	275.6018
	3654.218

	7 HongKong
	0.837808
	-315.444
	-10.207
	-324.813

	8 Korea
	2557.587
	2325.503
	-434.462
	4448.628

	9 OtherASEAN
	931.4145
	1173.94
	-51.9144
	2053.44

	10 NAFTA
	-279.168
	-2650.15
	-133.502
	-3062.81

	11 EU
	-411.409
	-2645.85
	314.3869
	-2742.87

	12 ROW1
	-409.782
	-1928.54
	289.1571
	-2049.16

	13 ROW2
	-496.565
	-743.324
	105.1373
	-1134.75

	14 ROW3
	-212.793
	-502.713
	4.310682
	-711.196


Figure 1
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Annex 1: Industrial Sectors Included in the Model.

pdr            Paddy rice                      

wht            Wheat                           

gro            Cereal grains nec          

v_f            Vegetables, fruit, nuts  

osd            Oil seeds                      

c_b            Sugar cane, sugar beet 

pfb            Plant-based fibers         

ocr            Crops nec                      

ctl            Cattle,sheep,goats,horses   

oap            Animal products nec        

rmk            Raw milk                        

wol            Wool, silk-worm cocoons

frs            Forestry                        

fsh            Fishing                         

coa            Coal                            

oil            Oil                             

gas            Gas                           

omn            Minerals nec           

cmt            Meat: cattle,sheep,goats,horse 

omt            Meat products nec               

vol            Vegetable oils and fats         

mil            Dairy products                  

pcr            Processed rice                  

sgr            Sugar                           

ofd            Food products nec      

b_t            Beverages and tobacco products  

tex            Textiles                       

wap            Wearing apparel        

lea            Leather products               

lum            Wood products               

ppp            Paper products, publishing    

p_c            Petroleum, coal products       

crp            Chemical,rubber,plastic prods 

nmm            Mineral products nec            

i_s            Ferrous metals                  

nfm            Metals nec                      

fmp            Metal products               

mvh            Motor vehicles and parts      

otn            Transport equipment nec        

ele            Electronic equipment            

ome            Machinery and equipment nec  

omf            Manufactures nec               

ely            Electricity                     

gdt            Gas manufacture, distribution   

wtr            Water                          

cns            Construction               

trd            Trade                           

otp            Transport nec                 

wtp            Sea transport                 

atp            Air transport                   

cmn            Communication                 

ofi            Financial services nec          

isr            Insurance                       

obs            Business services nec           

ros            Recreation and other services   

osg            PubAdmin/Defence/Health/Educat  

dwe            Dwellings                       

Annex 2: Regional aggregation.


  Country

       Region


aus            Australia                        AustNZL

nzl            New Zealand                  AustNZL

xoc            Rest of Oceania             ROW1

chn            China                             China

hkg            Hong Kong                   HongKong

jpn            Japan                             Japan

kor            Korea                            Korea

twn            Taiwan                          ROW1

xea            Rest of East Asia           ROW1

idn            Indonesia                        Indonesia

mys            Malaysia                       OtherASEAN

phl            Philippines                     OtherASEAN

sgp            Singapore                      OtherASEAN

tha            Thailand                         Thailand

vnm            Vietnam                       Vietnam

xse            Rest of Southeast Asia      OtherASEAN

bgd            Bangladesh                       ROW1

ind            India                           & ROW1

lka            Sri Lanka                       & ROW1

xsa            Rest of South Asia              & ROW1

can            Canada                          & NAFTA

usa            United States                   & NAFTA

mex            Mexico                          & NAFTA

xna            Rest of North America           & ROW3

col            Colombia                        & ROW3

per            Peru                            & ROW3

ven            Venezuela                       & ROW3

xap            Rest of Andean Pact             & ROW3

arg            Argentina                       & ROW3

bra            Brazil                          & ROW3

chl            Chile                           & ROW3

ury            Uruguay                         & ROW3

xsm            Rest of South America           & ROW3

xca            Central America                 & ROW3

xfa            Rest of FTAA                    & ROW3

xcb            Rest of the Caribbean           & ROW3

aut            Austria                         & EU

bel            Belgium                         & EU

dnk            Denmark                         & EU

fin            Finland                         & EU

fra            France                          & EU

deu            Germany                         & EU

gbr            United Kingdom                  & EU

grc            Greece                          & EU

irl            Ireland                         & EU

ita            Italy                           & EU

lux            Luxembourg                      & EU

nld            Netherlands                     & EU

prt            Portugal                        & EU

esp            Spain                           & EU

swe            Sweden                          & EU

che            Switzerland                     & ROW2

xef            Rest of EFTA                    & ROW2

xer            Rest of Europe                  & ROW2

alb            Albania                         & ROW2

bgr            Bulgaria                        & ROW2

hrv            Croatia                         & ROW2

cyp            Cyprus                          & ROW2

cze            Czech Republic                  & ROW2

hun            Hungary                         & ROW2

mlt            Malta                           & ROW2

pol            Poland                          & ROW2

rom            Romania                         & ROW2

svk            Slovakia                        & ROW2

svn            Slovenia                        & ROW2

est            Estonia                         & ROW2

lva            Latvia                          & ROW2

ltu            Lithuania                       & ROW2

rus            Russian Federation              & ROW1

xsu            Rest of Former Soviet Union     & ROW2

tur            Turkey                          & ROW2

xme            Rest of Middle East             & ROW2

mar            Morocco                         & ROW2

tun            Tunisia                         & ROW2

xnf            Rest of North Africa            & ROW2

bwa            Botswana                        & ROW2

zaf            South Africa                    & ROW2

xsc            Rest of South African CU        & ROW2

mwi            Malawi                          & ROW2

moz            Mozambique                      & ROW2

tza            Tanzania                        & ROW2

zmb            Zambia                          & ROW2

zwe            Zimbabwe                        & ROW2

xsd            Rest of SADC                    & ROW2

mdg            Madagascar                      & ROW2

uga            Uganda                          & ROW2

xss            Rest of Sub-Saharan Africa      & ROW2
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			E1			TOT			A1			CNTalldemd


			1 AustNZL			-423.99411			1 AustNZL			-108.765129


			2 Japan			5900.432617			2 Japan			4068.397705


			3 Indonesia			485.61142			3 Indonesia			230.124191


			4 Thailand			829.271179			4 Thailand			916.275146


			5 Vietnam			162.373337			5 Vietnam			689.218201


			6 China			-1664.128418			6 China			5042.245605


			7 HongKong			-315.742126			7 HongKong			0.837807


			8 Korea			2326.693359			8 Korea			2557.587402


			9 OtherASEAN			1174.307739			9 OtherASEAN			931.414612


			10 NAFTA			-2650.334229			10 NAFTA			-279.167816


			11 EU			-2645.952148			11 EU			-411.409363


			12 ROW1			-1929.106812			12 ROW1			-409.781555


			13 ROW2			-743.407471			13 ROW2			-496.56543


			14 ROW3			-502.915283			14 ROW3			-212.793015


			Total			3.109055			Total			12517.618164


						WELFARE


						Allocativeeff			TOT effect			Trading effect						Total welfare						WELFARE


			1 AustNZL			-108.765121			-423.53421			29.912706			1 AustNZL			-502.386627


			2 Japan			4068.397949			5899.193848			-609.386353			2 Japan			9358.205078


			3 Indonesia			230.124191			484.995789			-32.610264			3 Indonesia			682.509705


			4 Thailand			916.275024			828.303955			133.536484			4 Thailand			1878.115479


			5 Vietnam			689.218201			161.24588			120.036942			5 Vietnam			970.501038


			6 China			5042.246094			-1663.630005			275.601837			6 China			3654.218018


			7 HongKong			0.837808			-315.444153			-10.206961			7 HongKong			-324.813293


			8 Korea			2557.586914			2325.502686			-434.461578			8 Korea			4448.62793


			9 OtherASEAN			931.41449			1173.939575			-51.914429			9 OtherASEAN			2053.439697


			10 NAFTA			-279.167755			-2650.145264			-133.501602			10 NAFTA			-3062.814697


			11 EU			-411.409424			-2645.85083			314.386871			11 EU			-2742.873291


			12 ROW1			-409.781555			-1928.539307			289.157074			12 ROW1			-2049.163818


			13 ROW2			-496.565399			-743.324158			105.137329			13 ROW2			-1134.752197


			14 ROW3			-212.792984			-502.71347			4.310682			14 ROW3			-711.195801


			Total			12517.618164			0.000336			-0.001261			12517.617188
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