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Introduction

China and Brazil are both "BRIC countries" and both are important emerging economies. The
economic and trade cooperation between the two countries has developed rapidly, and the
trade between the two countries is highly complementary. There is a solid foundation for mutual
cooperation and huge development potential. As China's economy remains sound and sustainable,
achieving steady and healthy development, and Brazil's economy is expected to recover its market
vitality on years ahead, the prospects for further strengthening of economic and trade cooperation
between the two countries are broad. One important way to assess this is to establish a free trade
zone and reduces tariffs on trade in goods between the countries, which would be beneficial to make
full use of the huge market capacity, resource availability and international market influence, achieve
complementary advantages, strengthen the division of labor and collaboration to open up a broader

space for practical cooperation between the two parties.

This paper aims to assess the impacts on Brazilian and Chinese economies of a free trade
agreement between them, considering 3 scenarios: full liberalization, an FTA similar to the one signed
between China and ASEAN countries, and one similar to the MERCOSUR-EU FTA. Full liberalization
means the removal of all distortions in bilateral trade between Brazil and China, while the other two
correspond to duty elimination on 93% and 91% of goods on both sides. The paper is organized as
follows. Section one presents an overview of current bilateral trade between China and Brazil. Section
2 details the modelling approach, based on a recursively dynamic computable General Equilibrium
(CGE) model using GTAP 10 database, which has 2014 as the reference year. In the simulations
shown in this paper, 141 regions and 65 sectors are aggregated into 3 regions and 24 sectors model.
The GTAP-Dyn model preserves the framework of the standard GTAP model, while extending it to
include international capital mobility, capital accumulation and an adaptive expectations theory of
investment. Section 3 shows the results of the simulations, covering the 2020-2031 timeframe, with
five bi-annual rounds of tariff reductions. The results consider macroeconomic and sectoral effects
and shows the deviation of the variables from the baseline scenario, say, the scenario where there is
no change on tariffs. Finally, section 4 presents the conclusions and some suggestions to enhance
the bilateral trade relations, not only concerning tariffs, but on matters like trade facilitation measures

and e-commerce.
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I. Overview of bilateral trade between China and Brazil

In recent years, the economic and trade relations between China and Brazil has developed
rapidly. China has been Brazil's largest trading partner and largest export market for ten
consecutive years. Brazil is China's largest source of imports and the second largest export
market in Latin America. According to the statistics of China Customs, the growth of China-
Brazil trade has doubled in the past ten years and has now exceeded the US$100 billion
mark. In 2019, the bilateral trade between China and Brazil increased by 3.7% year-on-year,
accounting for 35% of the total trade volume between China and Latin America. And in 2020,
data up to August show that the volume of Brazilian exports is growing exclusively because
of the rise of exports to China. However, from a global perspective, China-Brazil trade still has
huge potential to grow, not only on volume terms, but also in terms of product diversification.

1.1 Trade in goods between China and Brazil

During the ten years from 2010 to 2019, the bilateral trade in goods between China and Brazil
has grown rapidly, and the Chinese trade deficit has continued to expand. In 2010, China's
imports and exports with Brazil was 62.560 billion U.S. dollars, and China's trade deficit was
13.639 billion U.S. dollars. By 2019, the bilateral trade in goods between China and Brazil
has increased significantly to 115.342 billion U.S. dollars, of which China’s exports to Brazil
were 35.544 billion U.S. dollars and imports were 79.798 billion U.S. dollars. The trade deficit
widened to 44.254 billion U.S. dollars, three times the amount in 2010 (See Figure 1.1).

Data from Brazilian customs service shows somewhat different numbers. Total bilateral trade in 2019
was of 98.628 billion U.S. dollars, with 63.357 billion U.S dollar of Brazilian exports and 35.270 billion
U.S. dollar of Chinese exports, and a trade surplus of 28.086 billion U.S. dollars. Anyway, the big
picture is the same: a very fast growing bilateral trade with huge and growing surpluses to Brazil. In
2020, up to August, this surplus have also reached 25.548 billion U.S. dollars.
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Figure 1.1 China-Brazil bilateral trade - 2010-2019
(billion USD)

Source: China Customs statistics 2010-2019.

(@ All the data are in FOB values.
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1.1.1 China's exports to Brazil

Brazil is the largest and most populous country in Latin America, with the largest economic
scale and market size in the area. Brazil is China's the second largest export market in Latin
America and the 20th largest export trading partner in the world. According to Chinese customs
statistics, in 2019, China’s exports to Brazil amounted to 35.544 billion U.S. dollars, accounting
for about a quarter of total exports to Latin America. However, globally, it only accounted for
1.42% of China’s total exports. (See Figure 1.2)
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Figure 1.2 China's exports to Brazil and its share - 2010-2019
(billion USD and %)
Source: UN Comtrade 2010-2018, China Customs statistics 2014-2019, China Statistical Yearbook 2011-2014.

1.1.2 China's imports from Brazil

As the most populous country in the world, China has become the world's second largest
economy and the world's second largest importer and consumer. This must gain momentum
as China now entered a new stage of sustained growth in consumption with huge potential for
imported products and services and growing demand for high-quality products.

Brazil is China's largest source of imports in Latin America and seventh largest import trading
partner in the world. In 2019, China's imports from Brazil were US$79.798 billion, accounting
for nearly half of China's total imports from Latin America, but only 3.84% of the total global
imports. (See Figure 1.3)
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Figure 1.3 China's imports from Brazil and its share
(billion USD and %)
Source: UN Comtrade 2010-2018, China Customs statistics 2014-2019, China Statistical Yearbook 2011-2014.

1.1.3 Trade balance between China and Brazil

China have maintained a long-term trade deficit with Brazil, and the deficit continues to
expand. In 2019, China’s imports from Brazil almost doubled its exports, with a trade deficit of
US$44.254 billion. (See Figure 1.4)
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Figure 1.4 China-Brazil trade deficit and year-on-year change - 2010-2019
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Source: UN Comtrade 2010-2018, China Customs statistics 2014-2019.
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1.2 Structure of China-Brazil trade

The bilateral trade between China and Brazil is highly complementary. China mainly exports
industrial products such as mechanical and electronic products and optical instruments
to Brazil. Brazil has become the largest supplier of soybeans, chicken, beef and other
agricultural products in the Chinese import market.

1.2.1 China's main export products to Brazil

In 2019, the top 20 commodities exported by China to Brazil accounted for 85.82% of the total
exports to Brazil. Among them, the key commodities are electrical machinery and equipment,
machinery and mechanical appliances, organic chemicals, ships and boats and optical,
photographic, medical or surgical instruments. They accounted for 25.41%, 13.56%, 7.19%,
4.80% and 4.63% of the total exports to Brazil, respectively (See Table 1.1).

Table 1.1 China’s main export commodities to Brazil in 2019

(billion USD and %)

Ranking HS Major export commodities Amount Share
1 85 Electrical machinery and equipment 9.031 25.41
2 84 Machinery and mechanical appliances 4.819 13.56
3 29 Organic Chemicals 2.555 719
4 89 Ships, boats and floating structures 1.707 4.80
5 90 Optic, photographic; Med Instr 1.644 4.63
6 87 Vehicles, Not Railway 1.443 4.06
7 39 Plastic 114 3.21
8 54 Man-made Filament, Fabric 0.795 2.24
9 95 Toys and Sports Equipment 0.752 212
10 94 Furniture and Bedding 0.735 2.07
1" 38 Misc. Chemical Products 0.705 1.98
12 73 Iron/Steel Products 0.703 1.98
13 42 Leather Art; Saddlery; Bags 0.678 1.91
14 61 Knit Apparel 0.664 1.87
15 72 Iron and Steel 0.595 1.67
16 31 Fertilizers 0.592 1.67
17 55 Man-made Staple Fibers 0.534 1.50
18 40 Rubber 0.507 1.43
19 62 Woven Apparel 0.485 1.36
20 76 Aluminum 0.413 1.16

Total 85.82

Source: China General Administration of Customs, December 2019, Exports by Selected Countries (Regions) and by HS
Divisions (USD Value): http:/www.customs.gov.cn/customs/302249/302274/302277/302276/2851466/index.html.

From a global perspective, although China’'s exports of fertilizers, ships and boats products
to Brazil accounted for 8.26% and 6.97% of China’s global exports, on the whole, China’s
exports to Brazil accounted for a relatively low percentage of global exports. Taking China’s
first and second largest export commodities—electrical machinery and equipment, machinery
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and mechanical appliances as examples, in 2019, China’s exports of these two products to
Brazil accounted for about 1/4 and 1/7 of the total exports to Brazil, but only accounted for
1.35% and 1.16% of total China exports respectively.(See Figure 1.5)
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Figure 1.5 China’s main exports commodities to Brazil and shares in 2019
(billion USD and %)

Source: China General Administration of Customs, December 2019, Exports by Selected Countries (Regions) and by HS
Divisions: http:/www.customs.gov.cn/customs/302249/302274/302277/302276/2851466/index.html. Imports and Exports
by HS Section and Division: http:/www.customs.gov.cn/customs/302249/302274/302277/302276/2851406/index.html.

According to Brazilian statistics, the numbers are different but the structure and pattern of
bilateral trade is the same. China is Brazil's largest source of imports, so that Brazil imported
35.271 billion U.S. dollars from the partner, a year-on-year increase of 2%, accounting for 21%
of Brazil's total imports. The top 20 products imported by Brazil from China accounted for
88.09% of total imports from China. (See Table 1.2)

10
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Table 1.2 Brazil’s main import commodities from China in 2019
(billion USD and %)

Ranking HS Major imports commodities Amount Share
1 85 Electrical Machinery and Equipment 10.708 30.36
2 84 Machinery and Mechanical Appliances 4973 14.10
3 29 Organic Chemicals 3.003 8.51
4 89 Ships and Boats 2116 6.00
5 87 Vehicles, Not Railway 111 3.15
6 39 Plastic 1.028 2.92
7 90 Optic, photographic; Med Instr 0.871 2.47
8 54 Man-made Filament, Fabric 0.761 216
9 38 Misc. Chemical Products 0.728 2.06
10 72 Iron and Steel 0.724 2.05
1 31 Fertilizers 0.708 2.01
12 73 Iron/Steel Products 0.678 1.92
13 40 Rubber 0.553 1.57
14 94 Furniture and Bedding 0.509 1.44
15 61 Knit Apparel 0.478 1.35
16 95 Toys and Sports Equipment 0.46 1.30
17 55 Man-made Staple Fibers 0.451 1.28
18 62 Woven Apparel 0.438 1.24
19 76 Aluminum 0.424 1.20
20 60 Knit, Crocheted Fabrics 0.352 1.00

Total 88.09

Source: SECEX-Foreign Trade Secretariat.

From a global perspective, mechanical and electrical products, mechanical equipment,
organic chemicals and ships and boats are not only the main commodities imported by Brazil
from the world, but also the main commodities it imported from China. In 2019, Brazil's imports
of the above-mentioned products from China accounted for 30.36%, 14.10%, 8.51% and 6.00%
of its imports from China, and accounted for 48.49%, 23.35%, 27.39% and 46.07% of its
global imports, respectively. In addition, Chinese furniture, toys, bedding products and textile
products are also competitive in the Brazilian market, each of which accounts for more than
50% of its global imports.

On the other hand, medicines, fertilizers, and miscellaneous base metal products are Brazil's
main imported products. However, in 2019, Brazil's imports of these products from China only
accounted for 0.40%, 7.74% and 4.76% of its global import shares respectively, indicating that
the above products have room for development in the Brazilian market. (See Figure 1.6)

11



I"I" I. Overview of bilateral trade between China and Brazil

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00

Electrical Machinery and Equipment I
Machinery and Mechanical Appliances IS
Vehicles, Not Railway TS
Organic Chemicals N
Fertilizers W T®
Plastic

Misc. Chemical Products
Optic,photographic;Med Instr
Ships And Boats

Rubber

Iron/Steel Products

Iron And Steel

Aluminum

Manmade Filament, Fabric
Furniture And Bedding W%1.21
Manmade Staple Fibers WF%0.60
Knit Apparel W®5.53

Woven Apparel W%4.98

Toys And Sports Equipmt  [#80.93
Knit,Crocheted Fabrics §94.00

aamﬁﬁ-

o

5 10 15 20 25

W Brzail Total imports  m Brzail imports from China Share

Figure 1.6 Brazil’s main import commodities from China and shares in 2019
(billion USD and %)
Source: SECEX-Foreign Trade Secretariat.

1.2.2 China's main import products from Brazil

Brazil is rich in resources such as petroleum, minerals, and forestry, and has unique
agricultural and animal husbandry conditions. The output of coffee, cocoa, soybeans, sugar
cane, corn, beef, chicken and other agricultural and animal husbandry products ranks among
the top in the world. China's imports from Brazil are mainly concentrated in mineral products,
soybeans, meat and other products. Brazil has become the largest supplier of soybeans,
chicken, beef and other agricultural products in the Chinese import market. In 2019, the top
20 commodities imported by China from Brazil accounted for 99.28% of the total imports from
Brazil. Among them, the key commodities are ore, slag and ash, oil seeds, mineral fuels, meat
and wood pulp, accounted for 29.53%, 28.85%, 23.86%, 5.04% and 4.97% of the total imports
from Brazil respectively. (See Table 1.3)

12
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Table 1.3 China’s main import commodities from Brazil in 2019
(billion USD and %)

Ranking HS Major import commodities Amount Share

1 26 Ores, Slag, Ash 23.563 29.53
Oil seeds and oleaginous fruits;Misc
2 12 23.019 28.85
Grain,Seed, Fruit

3 27 Mineral Fuel, Oil Etc 19.039 23.86
4 02 Meat 4.025 5.04
5 47 Wood pulp, Etc. 3.964 4.97
6 72 Iron and Steel 1.327 1.66
7 52 Cotton 0.93 147
8 24 Tobacco 0.505 0.63
9 17 Sugars 0.437 0.55
10 4 Hides and Skins 0.408 0.51
11 74 Copper and Articles Thereof 0.314 0.39
12 84 Machinery and Mechanical Appliances 0.293 0.37
13 15 Fats and Oils 0.292 0.37
14 44 Wood 0.24 0.30
15 29 Organic Chemicals 0.212 0.27
16 39 Plastic 0.211 0.26
17 25 Salt; Sulfur; Earth, Stone 0.189 0.24
18 20 Preserved Food 0.131 0.16
19 71 Precious Stones, Metals 0.06 0.08
20 48 Paper, Paperboard 0.059 0.07
Total 99.28

Source: China General Administration of Customs, December 2019, Imports by Selected Countries (Regions) and by HS
Divisions (USD Value): http:/www.customs.gov.cn/customs/302249/302274/302277/302276/2851472/index.html.

From a global perspective, China’s major imports from Brazil account for a relatively high
proportion of global imports. China is the largest importer of Brazilian agricultural products,
especially oil seeds products. In 2019, China's imports of Brazilian oil seeds products
accounted for 57.44% of China's total imports of this product. In addition, in 2019, China’s
imports of sugar and tobacco products from Brazil accounted for more than 1/4 of global
imports, and imported Brazilian wood pulp and meat products accounted for more than 1/5 of
global imports. Products such as ore, slag and ash, leather and cotton all accounted for more
than 1/10 of global imports, indicating that the above products have strong competitiveness in
the Chinese market. (See Figure 1.7

13
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Figure 1.7 China's main imports commodities from Brazil and shares in 2019
(billion USD and %)
Source: China General Administration of Customs, December 2019, Imports by Selected Countries (Regions) and by HS
Divisions: http:/www.customs.gov.cn/customs/302249/302274/302277/302276/2851472/index.html. Imports and Exports
by HS Section and Division: http:/www.customs.gov.cn/customs/302249/302274/302277/302276/2851406/index.html.

According to Brazilian statistics, China is Brazil's largest export market. In 2019, Brazil
exported 63.358 billion U.S. dollars to China, accounting for 28.11% of Brazil's total exports.
And the numbers of 2020 up to August shows that Chinese share is growing fast. The top 20
products exported by Brazil to China accounted for 99.23% of total exports to China. (See
Table 1.4)

14
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Table 1.4 Brazil’s main export commodities to China in 2019
(billion USD and %)

Ranking HS Major export commodities Amount Share
Oil seeds and oleaginous fruits; Misc
1 12 20.453 32.28
Grain,Seed,Fruit

2 27 Mineral Fuel, Oil Etc. 15.519 24.49
3 26 Ores, Slag, Ash 14.398 22.73
4 02 Meat 4.545 747
5 47 Wood pulp, Etc. 3.250 513
6 72 Iron and Steel 1.227 1.94
7 52 Cotton 0.821 1.30
8 17 Sugars 0.391 0.62
9 24 Tobacco 0.386 0.61
10 4 Hides and Skins 0.290 0.46
11 74 Copper and Articles Thereof 0.275 0.43
12 15 Fats And Oils 0.256 0.40
13 84 Machinery and Mechanical Appliances 0.214 0.34
14 39 Plastic 0.187 0.30
15 44 Wood 0.175 0.28
16 25 Salt; Sulfur; Earth, Stone 0.141 0.22
17 29 Organic Chemicals 0.141 0.22
18 20 Preserved Food 0.077 012
19 85 Electrical Machinery and Equipment 0.063 0.10
20 48 Paper, Paperboard 0.056 0.09
Total 99.23

Source: SECEX-Foreign Trade Secretariat.

From a global perspective, oil seeds, mineral fuels, ore, slag and ash, meat and wood pulp
are not only Brazil's major exports to the world, but also major exports to China. In 2019,
Brazil's exports of the above products to China accounted for 32.28%, 24.49%, 22.73%, 7.17%,
and 5.13% of its total exports to China, accounting for 77.42%, 51.20%, 55.73%, 29.70% and
43.47% of global exports respectively.

On the other hand, Brazil's industrial strength ranks first among Latin American countries, and
its industrial foundations such as steel and automobiles are relatively solid. However, Brazil's
major export products such as machinery and vehicles do not account for a high proportion
of exports to China, and may have great potential in the Chinese market. In 2019, Brazil's
exports of the aforementioned products to China accounted for only 1.7% and 0.9% of its
global exports, and there is still a lot of room for development. (See Figure 1.8)

15
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Figure 1.8 Brazil's main export commodities to China and shares in 2019
(billion USD and %)
Source: SECEX-Foreign Trade Secretariat.
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II. Modeling analysis

To capture the dynamic effects of the China-Brazil FTA, we utilize the recursively dynamic
CGE model (GTAP-Dyn or Gdyn) developed by lanchovichina and I\/ICDougaII‘j). The GTAP-
Dyn model preserves the framework of the standard GTAP model 2 , While extending it to
include international capital mobility, capital accumulation and an adaptive expectations
theory of investment. In combination with the Gdyn model, we use GTAP 10 database, which
has a reference year of 2014, aggregating its 141 regions and 65 sectors into 3 regions (China,
Brazil and Rest of the World) and 24 sectors (See Appendix 1).

2.1 Model description

2.1.1 Overall advantages of the GTAP model

The GTAP model was developed by Purdue University in the United States. It is a multi-
regional, multi-sector computable general equilibrium model designed according to
neoclassical economic theory. General equilibrium theory regards the economic system as a
whole, and studies the interaction and interrelationship among its various elements.

The GTAP model is the most recommended among the current global trade analysis models
for three main reasons: First, it contains and sorts out a large amount of data such as input-
output and tariff data of different countries to help researchers save time; Second, compared
with the general econometric analysis method, GTAP is a method that can comprehensively
consider various economic policy variables and examine the effects of simultaneous
implementation of various policies through the policy variables set for each department in
the economic system, which is lacking in other research methods. Third, the GTAP model
is effective for quantitative analysis of policies, and can provide specific and accurate
suggestions for policy selection and decision-making.

2.1.2 GTAP model applications in other countries

Foreign scholars have extensively used the GTAP model to conduct general equilibrium
studies on the effects of bilateral trade liberalization. The research objects are mostly
developed countries, and the purpose of the research is to quantitatively analyze the impact
of free trade zones on the overall economy and individual sectors of member countries.
Foreign scholars have conducted a lot of research on the policy effects of establishing free
trade areas in the European Union, Japan, South Korea and other regions, and the research
results have been fruitful.

Stephan Von Cramon-Taubadel, Sebastian Hess and Bernhard Brummer (2010) conducted

(D Ianchovichina, E., & McDougall, R. (2012). Theoretical structure of Dynamic GTAP. Dynamic modeling and applications for
global economic analysis, 13-70.
@) Hertel, T. W. (1997). Global trade analysis: modeling and applications. Cambridge university press.

17
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a preliminary analysis on the EU-Ukraine Free Trade Area. Empirical analysis shows that
after the establishment of the free trade zone, Ukraine’s resource allocation efficiency has
increased, and the output of wheat, other food crops and oil crops has increased. Ukraine’s
exports to Russia have increased, prices have fallen, and terms of trade have deteriorated.
Ukraine’s agricultural imports have also increased.

Joseph F. Francois (2005) and others used the GTAP model to evaluate the economic effects
of trade liberalization between the EU and developing countries. The results of the study show
that after the establishment of the free trade zone, the existing export levels of developing
countries have only slightly changed, and the existing export levels of developed countries in
the European Union have increased significantly. Moreover, the EU has obtained more welfare
effects from the free trade area.

Inkyo Cheong (2002) and Tomoyoshi Nakajima (2002) studied the impact of the Japan-Korea
Free Trade Area on the overall economy of the two countries and the impact on the trade
balance of various industries. The former simulation proves that after the establishment of
the free trade zone, the national welfare of Japan and South Korea will increase significantly,
and the industrial structure of South Korea will not be destroyed. The latter is based on a
sectoral perspective. The analysis proves that after the establishment of the free trade zone,
the biggest improvement in Japan’s trade balance is in the machinery and equipment sector,
followed by metal products, other manufactured products, and electronic equipment, while
other sectors have deteriorated. The biggest improvement in South Korea's trade balance is in
the processed food sector, followed by textiles and apparel, where machinery and equipment
have the greatest degree of negative distortion.

Boot Sumran Tawan (2005) analyzed the economic impact of Thailand's establishment of free
trade areas with Japan, Australia, New Zealand, China and ASEAN, EU, North America and
other countries or regions. Empirical analysis shows that all countries that have established
a free trade area (FTA) with Thailand will benefit. In addition, the establishment of free trade
zones can also increase production efficiency and accelerate economic growth.

The above studies all use a comparative static analysis method, that is, to compare the different
effects that different policies may have on the economy without considering how the economy will
develop. The analysis results are only static changes relative to the simulated base period.

Thomas W. Hertel, Terrie Walmsley, and Ken Itakura (2001) used the dynamic GTAP model
(GDyn Model) to capture the impact of the FTA between Japan and Singapore over both
the short run and the longer run and found the impact of the FTA on investment, capital
accumulation and economic growth is significant, particularly in Singapore.

Brian Mureverwi1(2016) used the Dynamic GTAP model to simulate the welfare effects of full
tariff liberalisation of The Continental Free Trade Area (CFTA), and found out the establishment
of the CFTA will culminate in improved welfare in many African economies, at varying degrees.
The continental initiative will result in more jobs, investment and competitiveness, as indicated
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in the GTAP simulations. However, many African countries will experience revenue losses from
full tariff liberalisation on intra-African trade.

Martin H. Thelle and Eva R. Sunesen (2011) used the GTAP model to evaluate the impact of
the EU-Mercosur Free Trade Area on EU trade and investment. The research results show that
the establishment of the free trade zone will have a positive impact on the EU economy as a
whole, but the large differences between industries are especially beneficial to its globally
competitive industries and can greatly increase the development potential of its high-tech
industries.

2.1.3 GTAP model application in China

Chinese scholars have conducted extensive empirical research on the policy effects of
bilateral free trade agreements signed between China and trading partner countries. Most
of the related studies adopt the recursive dynamic method, that is, considering that trade
policies and economic variables are constantly changing dynamic processes. Most of the
researches upgrade the changes in variables such as population, GDP, unskilled labor, skilled
labor, and natural endowments in the GTAP database to the target year, and use this as a new
benchmark to conduct policy simulations to make the simulation program closer to reality.

Wei Wei and Wei Chao (2009) believe that the China-ROK (Republic of Korea) Free Trade Area
is a breakthrough point for the realization of the future China-Japan-Korea Free Trade Area.
Using the dynamic GTAP model for empirical simulation, the results show that the China-Korea
Free Trade Area will have a positive impact on the GDP, economic welfare, terms of trade and
total import and export volume of the two countries.

Li Li et al. (2008) conducted a quantitative analysis on the impact of the establishment of the
China-New Zealand Free Trade Area on the economies of both sides. Empirical research
shows that after the establishment of the Free Trade Area, the products of China and New
Zealand have complemented each other's advantages and the scale of trade between China
and New Zealand has expanded. China’s exports have increased significantly, and New
Zealand'’s imports have increased significantly. The trade balance and terms of trade between
the two countries have reversed changes. At the same time, they did research on the impact
of the establishment of China-India Free Trade Zone on China and the world economy, and
simulated four possible scenarios. By comparing GDP, welfare level, import and export
volume, trade balance and terms of trade, they believed that China should strive to establish a
China-India free trade zone or a China-India-Australia free trade zone.

Yang Jun, Huang Jikun, and Qiu Huanguang (2005) used the GTAP model to analyze the
policy effects of the China-Australia Free Trade Area. They believe that the establishment of
this FTA can promote the development of bilateral trade, improve the economic welfare of the
two countries, and adjust the industrial structure of both sides. Both industry and agriculture
in Australia will benefit, with the agricultural sector gaining more benefits than the industrial
sector. In China, only the labor-intensive industrial sector will benefit, and the agricultural
sector will be affected to a certain extent.
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2.2 Scenarios for a China-Brazil FTA on tariff reductions

To capture the dynamic effects of the China-Brazil FTA, we utilize the Gdyn model combined
with GTAP 10 database, and aggregate its 141 regions and 65 sectors into 3 regions and 24
sectors (See Appendix 1).

Table 2.1 shows bilateral import tariffs estimated from the GTAP 10 database. In China, the
highest tariffs on imports from Brazil are noted in wearing (15.9%), food (10.5%) and other
manufacturing (10.6%). In Brazil, the tariff level is relatively high compared with China. The
highest tariffs on Brazil's imports from China are recorded for wearing (34%), leather (28.1%),
textiles and clothing (24.6%). China’s tariff rates for imports from Brazil are typically below
10%, whereas Brazil's tariff rates are above 10% in 13 out of the 24 sectors. In the simulations,
linear tax cuts were applied: distortions are gradually reduced by equal shares every two
years in 5 rounds (2021-2031).

Two baselines (normal growth case and low growth case v ) were constructed with the
following variables included: real GDP, population and skilled/unskilled labor. For each
baseline, 3 scenarios were developed: full liberalization (S1), China-ASEAN FTA level (S2) and
MERCOSUR-EU FTA level (S3), where full liberalization means the removal of all distortions
in bilateral trade between Brazil and China from the reference year 2014, while the other two
correspond to duty elimination on 93% and 91% of goods on both sides. Since pandemic is
likely be lengthy, we only keep 4 out of 6 scenarios for discussion. (See Table 2.2). It's needed
to say that the usage of the two baselines don’'t make a very significant difference in the
results, as theyre evaluated as deviations from the baseline. But they make a difference if one
is focused on the absolute levels of some variables.

(D Maliszewska et al. (2020) predicts that an amplified global pandemic would shock all countries uniformly: A baseline global
pandemic scenario sees GDP of the world fall by 2 percent below the baseline, of developing countries by 2.5 percent, and of
industrial countries by 1.8 percent. And pandemics tend to appear in waves and last 12-36 months.

20



Impact Assessment of a China - Brazil FAT - Tariffs on Goods “I"I

Table 2.1 Existing bilateral tariffs of China-Brazil merchandise trade (%)

Sector China® Brazil®
Agricultural 2.97 1141
Food commodities 10.5 9.84
Mineral extraction 0.004 3.59
Chemical, rubber and plastic 5.36 6.71
Basic pharmaceutical products 5.01 4.91
Rubber and plastic products 8.59 15
Electronical equipment 7.24 15.7
Machinery and equipment 7.06 10.9
Oil and gas 0 0
Oil derivatives 4.02 0.269
Electronic equipment 218 9.09
Transportation equipment 3.15 15.4
Textiles and Clothing 8.92 246
Ferrous metal 1.25 12.2
Motor vehicles and parts 6.72 19
Pulp and paper 0.226 1.4
Metal products and nec 1.02 151
Wood products 0.497 124
Wearing products 15.9 34
Leather products 5.15 281
Other Manufacturing 10.6 19.7
Utilities and Construction 0 0
Transport and Communication 0 0
Other Services 0 0

* Chinese tariffs on Brazil Imports.

® Brazil’s tariffs on imports from China.

Source: Purdue University (2019), GTAP database version 10.

Table 2.2 Simulation design for China-Brazil FTA in GTAP

Scenario
I
Im:

I °
v

Baseline
Normal Growth(B1) Low Growth(B2)
BIS1
B2S1
B2S2
B2S3

* Full liberalization.

® China-ASEAN FTA level: duty elimination on 93% of goods.
“MERCOSUR-EU FTA level: duty elimination on 91% of goods.
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2.3 Data

Historical and projection data (Table 2.3) used ﬁo construct the baselines were collected
primarily from Economist Intelligence Unit (EIU) " and Center for International Prospective
Studies database (CEPII) © .

Table 2.3 Projection of GDP growth (%)
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
China 6.0 6.3 6.3 6.3 6.3 6.1 6.1 5.9 5.9 57 5.7

Brazil 27 27 27 2.6 2.6 2%5 225 24 24 24 24

0 China 3.5 3.8 6.3 6.3 6.3 6.1 6.1 5.9 5.9 57 57
Brazil 0.2 0.2 27 2.6 2.6 25 25 24 24 24 24

Source: CEPII and author’s calculation

2.4 Modeling process and results

This section uses Dynamic GTAP model to evaluate the potential economic effects of the
China Brazil Free Trade Agreement for the next ten years. This section reports results from
the GTAP simulation of the China-Brazil FTA (CBFTA) in 4 categories: macroeconomic
effects, sectoral impacts, bilateral trade effects and welfare change. The results are shown as
deviations from the baseline scenario, so as to consider the specific effects brought about by
the tariff reductions.

We find that the impact of the CBFTA is positive and significant on economic growth, sector
performance, trade expansion and welfare gain, and substantial in exports and imports
expansion. The gains of the agreement are captured by both China and Brazil. Although
China’s welfare gain is 4 times larger than Brazil’s, they are of about the same proportion with
respect to the economic size of each country.

(@ https://eiu.bvdep.com/frame.html
@) http://www.cepii.fr/cepii/en/bdd_modele/bdd.asp
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III. Result Analysis

3.1 Impact on macroeconomic and sector variables

3.1.1 Macroeconomic Effects

The macroeconomic effects of the CBFTA are summarized in Table 3.1. First, the results
demonstrate that the CBFTA should have a positive impact on economic growth in Brazil and
China, with Brazil enjoying a higher real GDP growth by about 0.5% and China having less
than 0.1% gain. As expected, the relative gain is lower in the bigger economy. Besides, the
increment in GDP growth with full liberalization (Scenario | & II) is slightly higher than those
with partial liberalization (Scenario Ill & IV) for both countries.

Table 3.1 Macroeconomic effects of CBFTA under four scenarios

Macroeconomic China Brazil
variables Scenario | | Scenario Il |Scenario lll|Scenario IV |Scenario || Scenario Il |Scenario lll| Scenario IV
Real GDP (%) 0.09 0.09 0.09 0.08 0.57 0.55 0.51 0.48
Export volume (%) 0.29 0.27 0.23 0.21 7.03 6.93 5.96 515
Import volume (%) 1 1.02 0.9 0.82 10.68 10.34 9.09 8.15
Terms of trade (%)| 0.27 0.27 0.25 0.23 0.3 0.31 0.33 0.32

Trade balance
(US$ million)

Welfare
-equivalent
variation

(US$ million) 23639.1 | 22359.8 | 23528.5 18813.6 5153.9 4761.2 5309.9 5012.0
(% of GDP) 0.14 0.14 012 0.1 0.1 0.09 0.1 012

-10277.6 | -11914.3 | -10751.5 -9874.4 | -21865.7 | -19869.5 | -17987.5 -16993.3

Source: Rundynam software simulation.

Second, the CBFTA affects Brazil’s trade performance more than China’s. Brazil experiences
export expansion ranging from 5.15% to 7.03% in the different scenarios, while its import
expands more, by 8.15% to 10.68%. The impact on China’s trade volume is relatively smaller
(export expansion ranging from 0.21% to 0.29%, import from 0.82% to 1%) in the four
scenarios. Both China and Brazil get more increase in import growth than export, and enjoy
improvements in their term of trade in all scenarios. However, overall trade balance in both
Brazil and China are negatively affected.

The net welfare gains are generally measured by equivalent variation (EV) " . Table 3.1
shows that both Brazil and China have positive EVs gains which indicates economic
welfare improvements (about 0.1% of GDP in both countries) resulting from the CBFTA. The
discrepancy between scenario | and Il in EV suggests a (not so high) loss in welfare due to
the drop in output caused by the pandemic. Notably, Scenario I, instead of Il, has the most

(D The welfare decomposition in GDyn model involves a comparative static simulation depicted in Walmsley et al. (2012).
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welfare gains among the three low-growth scenarios. Of all four scenarios, China’s net welfare
gains are about 3.75~4.7 times the amount of Brazil's counterpart, what's natural considering
the difference in size of the economies.

3.1.2 Sectoral Impact

Output effects of CBFTA by sector in China and Brazil are shown in Table 3.2 as a percentage
change in volumes relative to initial output levels in 2021. In Brazil, transportation equipment
appear to have the greatest improvement in output, followed by utilities and construction, motor
vehicles and parts, pulp and paper, and leather products in all scenarios, while electronical
equipment, wearing, textiles and clothing face major declines in output. According to the
simulation results, 14 sectors out of 24 in Brazil see gains. There is a clear pattern of output gains
in commodity-related sectors (motor vehicles and parts is an exception) and output losses in
labor intensive sectors, as well as electronical and electronic equipment sectors.

Table 3.2 Estimated change in output by sector under 4 scenarios(%)

Sector Scenario | Scenario Il Scenario lll Scenario IV
China Brazil China Brazil China Brazil China Brazil
Agricultural -0.19 113 -0.18 1.00 -0.17 0.90 -0.14 0.77
Food commodities -0.10 050 -0.09 043 -0.07 0.31 -0.06 0.31
Mineral extraction 0.04 1.72 0.06 1.60 0.05 1.41 0.04 1.25
Chemical, rubber and plastic 0.09 -0.25 0.09 -0.34 0.08 -0.37 0.11 -0.62
Basic pharmaceutical products -0.03 1.03 -0.03 1.15 -0.02 0.99 -0.01 0.80
Rubber and plastic products 0.10 -0.49 0.10 -0.47 0.08 -0.42 0.12 -0.71
Electronical equipment 0.14 -8.07 0.14 -7.98 0.13 -719 0.05 -4.01
Machinery and equipment 0.34 -0.48 0.36 -0.40 0.32 -0.38 0.38 -1.58
Oil and gas -0.01 -059 -0.01 -058 -0.01 -0.52 -0.01 -0.46
Oil derivatives 0.24 -0.06 025 -0.10 022  -0.08 0.19 -0.03
Electronic equipment -0.23 -2.02 -0.25 -2.10 -0.21 -1.94 -0.11 -2.83
Transportation equipment 0.57 4.30 0.59 4.42 0.52 3.75 0.30 3.53
Textiles and Clothing 0.27 1464 026 -14.72 0.22  -13.07 0.12 -10.67
Ferrous metal 0.25 0.76 0.26 0.88 0.23 0.71 0.23 0.31
Motor vehicles and parts 0.26 3.05 0.29 3.07 0.25 2.64 0.19 2.54
Pulp and paper -0.19 2.57 -0.18 2.52 -0.15 210 -0.13 1.89
Metal products and nec 0.13 0.54 0.13 0.68 0.12 0.56 0.06 0.99
Wood products -0.04 124 -0.04 1.24 -0.03 1.05  -0.03  0.99
Wearing products 017  -10.65 0417 -10.77 013 -9.33 -0.01 -6.33
Leather products -0.06 207  -0.03 133  -0.05 156  -0.20 3.04
Other Manufacturing 0.22 -1.80 0.24 -1.95 0.21 -1.65 0.15 -0.97
Utilities and Construction 0.32 3.05 0.36 2.95 0.32 2.66 0.30 2.51
Transport and Communication 0.04 0.59 0.04 0.58 0.04 0.52 0.04 0.48
Other Services 0.04 0.28 0.04 0.31 0.04 0.29 0.04 0.26

Source: Rundynam software simulation.
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In China, both improvements and deteriorations across sectors are relatively small, with
transportation equipment, machinery, utilities and construction, textiles and clothing, and motor
vehicles and parts better off in all scenarios, and 16 sectors out of 24 showing gains. Since
Table 3.2 illustrates the changes relative to the baseline, a negative result in the table does not
necessarily mean an absolute decline in the long term.

3.2 Impact on bilateral trade

Accumulated changes in bilateral trade flows resulting from the CBFTA are shown in Table 3.3,
indicating that, except oil and gas extraction and services related sectors, all other sectors would
benefit from the formation of the CBFTA.

Table 3.3. Accumulated change of bilateral export volume
by sector under 4 scenarios(%)

Sector Scenario | Scenario Il Scenario lll Scenario IV
ECB EBC ECB EBC ECB EBC ECB EBC
Agricultural 60.1 216 59.5 21.5 52.6 20.4 58.7 17.4
Food commodities 50.4 61.9 50.0 62.1 44.5 511 50.4 48.0
Mineral extraction 55.4 6.7 55.6 6.7 49.6 6.0 471 5.4
Chemical,rubber and plastic 551 80.6 53.5 81.4 479 71.9 50.9 62.7
Basic pharmaceutical products 55.5 78.5 55.3 79.6 49.5 74.4 51.6 60.8
Rubber and plastic products 120.7 1249 119.7 126.4 105.0 1184 116.5 94.6
Electronical equipment 91.8  219.0 92.4 221.3 82.9 200.2 618 156.0
Machinery and equipment 102.2 179.3 102.8 1811 91.5 166.7  98.9 131.3
Oil and gas 7525 -0.7 750.9 -0.5 6104  -0.4  499.5 -0.5
Oil derivatives 2279 1479 2295 148.5 1974  98.0 1718 110.6
Electronic equipment 542 1445 53.3 146.4 48.3 129.3 527 110.6
Transportation equipment 141.0 106.2 1422 107.3 1255 96.6 90.0 75.6
Textiles and Clothing 971 2021 94.9 204.6 84.8 188.4 74.0 144.2
Ferrous metal 76.4 465 776 46.8 68.9 42.2 75.6 36.8
Motor vehicles and parts 180.3 121.6 179.9 122.6 153.5 52.9 114.4 914
Pulp and paper 959  36.0 95.2 36.7 83.9 309 906 291
Metal products and nec 1629 553 163.4 56.2 143.0 5041 98.3 431
Wood products 1016 288 100.5 29.2 89.0 258 96.4 22.9
Wearing products 160.7 3541 1585 3589 136.9 3352 946 236.8
Leather products 168.8 128.9 1657 131.9 1437 120.6 90.6 96.5
Other Manufacturing 1347 1930 1337 194.4 1176 1829 931 139.9
Utilities and Construction -0.6 6.1 -0.9 6.6 -0.7 5.6 -0.4 4.8
Transport and Communication 2.5 3.8 2.7 41 2.3 3.5 -2.0 2.9
Other Services -2.6 43 2.8 4.9 2.4 4.0 21 3.4

Note: ECB-exports from China to Brazil; EBC-exports from Brazil to China.

Source: Rundynam software simulation.
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In China, some sectors benefit most in volumes: oil and gas, oil derivatives, and motor vehicles
and parts. In Brazil case, wearing products, electronical equipment, textiles and clothing
enjoy the biggest increments in volumes.

Probably, in many sectors the increase in bilateral trade will result in a decrease of trade flows
with third countries, configuring a trade diversion effect, one that's normally expected as a
consequence of bilateral liberalization.

3.3 Welfare Change Decomposition

The decomposition results of change in countries welfare are presented in Table 3.4, using the
notion of equivalent variation, i.e., the change in money income that would produce the same
effect on the region’s utility as the policy shock. v The comparative static welfare change is
decomposed in four sources: (i) allocative efficiency, (ii) price of investment to savings (iii)
terms of trade, (iv) ownership of capital endowments. 2

China receives the largest net welfare gains from the CBFTA, which is about 4 times the
amount of Brazil's welfare gains. Both countries show gains related to the allocative efficiency
effect. Brazil has the largest ratio of allocative efficiency to total welfare, which reflects the fact
that Brazil had higher levels of trade protection before the simulation. The removal of trade
distortion shifted resources to more efficient sectors from inefficient but protected sectors.

China’s gains come mainly from positive terms of trade effects, as it receives a higher price
for its exports. Contrarily, Brazil sees small losses in terms of trade effect. Both countries have
a negative effect on price of investment to savings, as both had an initial trade surplus % And
both show gains in capital endowment income that are higher in Brazil than in China.

(D Cheong, D. (2010). Methods for ex ante economic evaluation of free trade agreements (No. 52). ADB working paper series on
regional economic integration.

@ Our simulation and decomposition method zero out the other 4 source of welfare of dynamic GTAP model.

(3 If the domestic return to capital investment increases relative to the foreign return to capital investment, then a country with an

initial trade surplus suffers a welfare loss.
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Table 3.4 Decomposition of equivalent variation on China/Brazil
under 4 scenarios (US$ million)

Allocative Price of Capital
Terms of trade
efficiency investment to Endowment Total
effect
effect saving Income
China
Scenario I (B1S1) 9454.6 -1000.3 13096.2 40.9 21591.5
Scenario II (B2S1) 9930.1 -1141.0 13379.6 191.2 22359.8
Scenario III (B2S2) 9090.6 -1012.1 11902.3 172.6 20153.4
Scenario IV (B2S3) 8473.4 -927.8 11014.0 254.0 18813.6
Brazil
Scenario I (B1S1) 8070.1 -4514.1 -241.1 1957.9 5272.8
Scenario II (B2S1) 7756.9 -4602.5 -464.9 2071.8 4761.2
Scenario I1I (B2S2) 7613.4 -3943.3 -236.5 1738.8 5172.5
Scenario IV (B2S3) 7231.8 -3496.8 -199.7 1476.7 5012.0

Source: Rundynam software simulation.
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IV. Conclusion and Suggestion

4.1 Conclusion

This study adopts the dynamic GTAP model, which fully considers the international capital
mobility, capital accumulation and adaptive expectations theory of investment to systematically
evaluate the economic impact of the FTA between China and Brazil from macroeconomic
and sectoral perspective. The results are clearly positive. The impact of the CBFTA is positive
and significant for both countries, considering economic growth, sector performance, trade
expansion and welfare gain. There’s a substantial export and import expansion for both China
and Brazil, including a sectoral diversification of bilateral trade flows. China’s welfare gain
is 4 times larger than Brazil's, a proportion that's in line with their economic size. The results
lead to the conclusion that the two sides shall intensify their efforts aiming at the expeditious
conclusion of an ambitious and comprehensive FTA.

4.2 Suggestion

In order to strengthen and enhance bilateral trade and economic relations, the two
governments shall begin to commence a joint feasibility study as soon as possible to explore
the possibility of making a free trade agreement (FTA) between China and Brazil. The officially
landed feasibility study can not only make it clearer about the positive impact of FTA on both
countries, but also stimulate the stakeholders to provide more ideas and contributions to the
bilateral FTA. Led by the two governments, think tanks from both countries shall participate
and begin to form a joint working group and conduct the research, which could work more
closely for the interactions and communications for more benefits and less uncovered risks.
The two countries shall focus on long-time cooperation in sectors where mutual and
complementary interests exist since the China-Brazil FTA is in the fundamental and long-term
interests of both sides and will help deepen their mutually beneficial cooperation and achieve
common development. This study demonstrates that transportation equipment, utilities and
construction, motor vehicles and parts, textiles and clothing, and some other sectors will
benefit both countries in terms of output and bilateral trade flows with the establishment of
China-Brazil FTA. It may be useful for the correlated stakeholders like the manufacturers,
producers and industry associations to be involved to push the process of initiating FTA
after enough understanding on the possible effects. It is also important to discuss the
possible adverse effects on some sectors or districts in advance and try to establish feasible
mechanism to balance the gains and losses and reduce possible voice of disagreement to
the China-Brazil FTA.

Considering that tariffs are not the only important barriers to trade, there are others initiatives
that could be put in place in order to promote greater and more profound trade integration
between China and Brazil, such as:

® Enhance bilateral collaboration for trade facilitation — the two countries shall further
enhance collaboration to enforce the WTO Trade Facilitation Agreement implementation
and also cooperate more to meet bilateral trade needs. Both governments shall expand
cooperation to improve their capacity to remove regulatory and procedural barriers to trade,
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and significantly reduce the cost of cross border trade and provide the information to the
most suitable institutions, individuals or enterprises. Both sides should deepen customs
cooperation, especially for the simplification and harmonization of bilateral trade procedures
among key cities, and then spread the cooperation network to the secondary and third level
cities or towns.

® Promote bilateral cooperation on cross-border e — commerce-as e-commerce has
maintained strong growth and become a new engine for global economic growth under the
epidemic times, China and Brazil may take it more seriously on strengthening dialogues and
deepening the cooperation to foster a better business environment for bilateral cross-border
e-commerce trade. Cooperation on cross-border e-commerce between the two countries
will not only allow them to improve the efficiency of logistics routes and related infrastructure
construction but also expand market opportunities, and reduce cost. As the international
rules on e-commerce are still in the process of formulation, successful practices between
China and Brazil may shed light on this area and attract more participants to have better
environment for the practices in the plural level in the future.

® Strengthen bilateral customs cooperation under the epidemic — In order to minimize the
impact of the novel coronavirus epidemic on bilateral trade, the two governments shall take
joint response to highlight the cooperation on customs clearance facilitation by keeping in
mind both the need of epidemic control and economic and social development. Based on the
respective needs, both Customs Administrations should produce a list of specific provisional
measures based on the scientific research for agricultural products inspection and quarantine
to promote cooperation of mutual exchange of information, mutual recognition of controls and
mutual assistance of enforcement.

It is important to stress the limitations of this study. Since global socio-economic condition may
change drastically due to the evolution of COVID-19 pandemic, our projections of baseline
may not adequately characterize the impact of the pandemic. And since reduction of trade
distortion is used, the simulation results may differ from the traditional tariff cut only strategy.

According to the advantages and drawbacks of the GTAP model in the simulation of regional
economic integration policy effects, additional static and dynamic features could be added
to the recursive dynamic method of Walmsley to simulate the policy and improve the research
accuracy. Besides, GTAP model can also be combined with other models for more detailed
research. For example, the GTAP model can be combined with OEF’'s (Oxford Economic
Forecasting’s) global macroeconomic model to simulate and analyze the static and dynamic
effects of global commodity trade liberalization.
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Annex 1 Aggregation of regions

No. | Code Description old regions
China(Chinese
Hongkong and
1 China China.
Taiwan of China are
not included)
2 Brazil Brazil Brazil.
Australia; New Zealand; Rest of Oceania; Hong Kong; Japan; Korea; Mongolia; Taiwan
of China; Rest of East Asia; Brunei Darussalam; Cambodia; Indonesia; Lao People’s
Democratic Republic; Malaysia; Philippines; Singapore; Thailand; Viet Nam; Rest of
Southeast Asia; Bangladesh; India; Nepal; Pakistan; Sri Lanka; Rest of South Asia;
Canada; United States of America; Mexico; Rest of North America; Argentina; Bolivia;
Chile; Colombia; Ecuador; Paraguay; Peru; Uruguay; Venezuela; Rest of South America;
Costa Rica; Guatemala; Honduras; Nicaragua; Panama; El Salvador; Rest of Central
America; Dominican Republic; Jamaica; Puerto Rico; Trinidad and Tobago; Caribbean;
Austria; Belgium; Bulgaria; Croatia; Cyprus; Czech Republic; Denmark; Estonia; Finland;
France; Germany; Greece; Hungary; Ireland; Italy; Latvia; Lithuania; Luxembourg; Malta;
3 ROW Rest of World

Netherlands; Poland; Portugal; Romania; Slovakia; Slovenia; Spain; Sweden; United
Kingdom; Switzerland; Norway; Rest of EFTA; Albania; Belarus; Russian Federation;
Ukraine; Rest of Eastern Europe; Rest of Europe; Kazakhstan; Kyrgyzstan; Tajikistan; Rest
of Former Soviet Union; Armenia; Azerbaijan; Georgia; Bahrain; Iran Islamic Republic of;
Israel; Jordan; Kuwait; Oman; Qatar; Saudi Arabia; Turkey; United Arab Emirates; Rest

of Western Asia; Egypt; Morocco; Tunisia; Rest of North Africa; Benin; Burkina Faso;
Cameroon; Cote d’lvoire; Ghana; Guinea; Nigeria; Senegal; Togo; Rest of Western Africa;
Central Africa; South Central Africa; Ethiopia; Kenya; Madagascar; Malawi; Mauritius;
Mozambique; Rwanda; Tanzania; Uganda; Zambia; Zimbabwe; Rest of Eastern Africa;

Botswana; Namibia; South Africa; Rest of South African Customs; Rest of the World.

Source: Purdue University (2019), GTAP database version 10.

30



Impact Assessment of a China - Brazil FAT - Tariffs on Goods “I"I

Annex 2 Aggregation of commodities

No. New sector Comprising
1 Code Description Old sectors
Paddy rice; Wheat; Cereal grains nec; Vegetables,
fruit, nuts; Oil seeds; Sugar cane, sugar beet; Plant-
2 Agri Agricultural sectors based fibers; Crops nec; Bovine cattle, sheep and
goats; Animal products nec; Raw milk; Wool, silk-worm
cocoons; Forestry; Fishing.
Bovine meat products; Meat products nec; Vegetable
3 Food Food commodities oils and fats; Dairy products; Processed rice; Sugar;
Food products nec; Beverages and tobacco products.
4 MinE Mineral extraction Coal; Minerals nec.
5 Chem Chemical, rubber and plastic Chemical products.
6 Phar Basic pharmaceutical products Basic pharmaceutical products.
7 Rubb Rubber and plastic products Rubber and plastic products.
8 Ecal Electronical equipment Electrical equipment.
9 Mach Machinery and equipment Machinery and equipment nec.
10 Oilg Oil and gas Oil; Gas.
11 Qild Qil derivatives Petroleum, coal products.
12 Enic Electronic equipment Computer, electronic and optic.
13 Trans Transportation equipment Transport equipment nec.
14 Text Textiles and Clothing Textiles.
15 Ferr Ferrous metal Ferrous metals.
16 Moto Motor vehicles and parts Motor vehicles and parts.
17 Pulp Pulp and paper Paper products, publishing.
18 Meta Metal products and nec Metals nec; Metal products.
19 Wood Wood products Wood products.
20 Wear Wearing products Wearing apparel.
21 Leat Leather products Leather products.
22 Mnfc Other Manufacturing Mineral products nec; Manufactures nec.
2 Utic Utiities and Construction Electricity; Gas manufacture, distribution; Water;
Construction.
Trade; Accommodation, Food and service; Transport
24 TraC Transport and Communication nec; Water transport; Air transport; Warehousing and
support activities; Communication.
Financial services nec; Insurance; Real estate activities;
oths Other Services Business services nec; Recreational and other service;
Public Administration and defense; Education; Human
health and social work; Dwellings.

Note: nec denotes “‘not elsewhere classified”.
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EB7AEBERNEASL .. XBREESAEHE, BBOHRARDENE, £, 5—KHN0IT
BN AEMEL, GTAP B—RMA %, TUEESEESHEFBETE, hEFRSET
EWIRETHETE, LRSHBEANIHONR, XREMBHRIEMTAEEN, £=,
GTAP RN BEREENITE R REFBR, B ABREFMARREERERBIVEL,

2.1.2 GTAP #BERI A H s = 5% ' i

EsNSEETZIZ A GTAP REXN BIA R 7 B BN #i7—MIEM R, RN RZ AL
KER, HRENEEENITE RXXNM A ERBAZFNDANETNZ I, EIP2EXNHE.
BA. SESHXETBAXNWBERINHTT KEHRR, HRARFN,

Stephan Von Cramon-Taubadel. Sebastian Hess #0 Bernhard Brummer ( 2010 ) Xtk 83 -
LR ZBRARH#T TS, KIEATRE, BRAXEMNE, SRR ERERS,
%. EMRREDTUHEMEY =215, SRENHEE 0En, METEK, REEHEL;, &

~
—

\

@ lanchovichina, E., & McDougall, R. (2012). Theoretical structure of Dynamic GTAP. Dynamic modeling and
applications for global economic analysis, 13—70,

® Hertel, T. W. (1997). Global trade analysis, modeling and applications. Cambridge university press.
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RIIBIY = ewswr

SEHR R O hEFE 0,

Joseph F. Francois (2005 ) ZA{Ff GTAP A G THMHESELETERZER S EH
N E TN, HRERKE, BRXELE, EEFERANEE OKENEEEL, REL
KERWEHOKEXERS, MERKENERXKE T ESEFERN

Inkyo Cheong (2002 ) #0 Tomoyoshi Nakajima (2002 ) #5317 B B R XX EEEKLZ
IR X &= R B ENR W, B—MEINEE, BRXEYE, BHERENERE
FEEZ LT, SEN~VEMOAZERHR, E—RARXRTHBIIAE, BIESIELR,
BRXMAE, BARZFEHNERANSIMREN], HAREEH . EthHIRSF8
FirEL], HMIIUNEEL, BERZFELNESANENIREII], HARFHHAR
FOPREL, YR EEIIAHAHEER K,

Boot Sumran Tawan (2005 ) S 7 RESBA RAF T, Ha=. PEMURERE. KKE.
IEEFERY X ELBRAXNEFEN, KUENTRE, MESRERTEAXNERSS
o Mo, B BRXAETMIREEESE, HHNEFILK,

EARMRYXBLRBS T AL, IETEREFUNNLZRAERLT, LLRARBXT
BT AR ENTRB,, SRS FELERNEFEFS T,

Thomas W. Hertel. Terrie Walmsley #0 Ken Itakura ( 2001 ) £ 517 GTAP ##! ( GDyn
RE) kAT E A - FiE B RX G0, KW B AXTKRE. RARRNEFE
KNEMLEREE, X—SAEFNELABER,

Brian Mureverwi1 (2016 ) £ B 5175 GTAP &R &#1 7 M K E HX (CFTA) £/
AR B HLOEFMEN, AWEITBRXE, FZEMNEFANEFNEEIRDRENRE,
GTAP BHERB R, EMKREERXFEEELZ RIS, RERANRES ., B2, B
AIEMATRZHEEXFH B BE, TLZENEREEZEARK,

Martin H. Thelle #1 Eva R. Sunesen (2011 £ ) {£f GTAP =& R - g AR T H
BRAXNER BRI EBNT N, HRERKYE, BRAXNEIDGT B LT~ ERTE
mw, B2, AF~VEFERAESR, RBEEFGLEKESNN~WERFES, ZEBRXET
AREESRBESHHRATYNEREE .

2.1.3 GTAP BHEIAE v E B M
TEEENTESRZNFEESITHNN B R ENBERN 31T 7 T 2SI 3R, 18
KMRAREXBABHNEFZE, ERRIBRAEFTETER AT LNNTLRE, ZEAR
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& GTAP #i#EEh A O, GDP. FFRALZHN. AEFN. BRAEBELENEUSINE
FRED, DU AFTEOERTERR, ERNEFEETIK,

MBI (2009) AA, dHBAXELAURKPHHEERAXARE O, FADD
GTAP RS T STIEERL, FERKP, PH BRI RE GDP. K7 Ed . &5 Kt
HORE~E FERROZ0,

FWHA (2008) XfhEH - HA= 8 RAXNEIXNNFTLFNLIEET T EENT. Kk
MR&P, BRAXENE, PHRESSBELARBEL, PHAZARBEERY X, $PEH
O RIgiGc, HEZHOBAEEK, REZENRZETERRAFZUH2ROE, FTWE
ARFEPED B R XA EIIX o B REF AL T HR, RIT O TENER, Bidtt
B GDP. BHAKE, HHOM. REEINRZ &M, BITAAPERS AR ENERKX
S ER B 57X

BHE. BERFMLT (2005 ) M A GTAP #HE T T IR B R KK BRI . 1A,
PRBAXME e RN R ZKE, HEWELFEN, HAWE~LIITERS
o MAF T TWFIRVERGZ 1, RWIIIFEFEAT T U], PEMSHEEIE
BN BEMNT VI, mRLEI2ZE—E8 i,

2.2 h[E - BB R hERRXHIERIEZE

HERPEBRNENHSKY, BAXM Gdyn HE, &EE GTAP 10 ¥k, SR
PEch i 141 DMK FD 65 NEF IS4 3 N HXKFD 24 NERT] (R 8) o

* 2.1 R TRIE GTAP 10 RGN0 %/, PEKRXEHESHE B
O~@E7E/RE (15.9% ) . Béd (10.5% ) FOEMFIE W (10.6% ) » EFEHIXFKFES
TohE, EAERBERESHEDPEHD~REIZRIE (34%) . KE (281%) . FTE&H
FOBRZE (24.6% ) o PEEN B EFEHO~RHEBIFEABIET 10%, mEHE 24 257+
B A3 MBI INERBES T 10%, BIR BT, DERELAASHLEZEL DR S
i, #HHT® (2021-2031 F )

WAEL (EFEEKERMERER) MUEFERTUTEE. LEERNE~SE.
ANOFIG | ERSEFH N, WE—BLER=FER. 2@mAHL (S1) . PE-FEER

® Maliszewska % A (2020 4F) T, 2HEZFEHHHFHAEK . 2RARTHELBRER, 2z 00DP
WELETH Y, XEFERXRTHR2.5%, TIEKXTH1.8%, A2 ZzERERRRALE, HF4E
12—36 N A,

53



BRI = awmwr

XKF (S2) M AHETS - KBEBRKXKYE (83) , Eb2HE BHILEREMN 2014 Fi2
SHBRPESIAR Z PG HEGTA, MEMPERERLN X NBCEN T 93% 1 91% 8975
AR, BT EHEBIRESTFHERKEE, RMNIARBT AMERPHLERIFTITR, (N
F22) HBEHENE, ERITEAETSHNERAZLEEEZNES, RERETXEER
AREENREHE, BURER—ETENENKEHE, NSLZWES T,

2.1 PESYR S MHEBUKT (%)

#BI7 RE B
R 2.97 11.1
RE = 10.5 9.84
TR 0.004 3.59
1T, BEFIEE 5.36 6.71
EREH>& 5.01 491
IR AL L o 8.59 15
BRIEE 7.24 15.7
LIS & 7.06 10.9
LRFIRARS 0 0
THETEDY 4.02 0.269
BFIRE 2.18 9.09
ZREE 3.15 15.4
240 G A AR 8.92 24.6
REERE 1.25 12.2
MUEh T4 % 28R 6.72 19
i Z L 0.226 11.4
EBF BAEMEK LR & 1.02 15.1
IR 5B 0.497 12.4
ZFEY 15.9 34
B # ) & 5.15 28.1
HibF)E 10.6 19.7
UNEENFhik=50 0 0
EHANET 0 0
HMRE 0 0

P E T A EE B S AR ) KA
" et B P E 0 RS AR R A
FAF R R Purdue University (2019), GTAP database version 10,
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% 2.2 GTAP #iph E AR et

B4
ST EHEK (B1) KK (B2)
I B1S1
m* B2SI1
I° B2S2
Ve B2S3
t AEmE WA,

" RE - RBARRART: BRI 93% AR SALAR,
<R — B AT AR BUE 91% SRS ALAR,

2.3 #iE
MBEEFEAND RTINS T ERE L FSASE (EIU) "F5% B ERTUUG
R EHERE ( CEPIL) 2,

% 2.3 GDP K HRHm

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
tE 6.0 6.3 6.3 6.3 6.3 6.1 6.1 5.9 5.9 5.7 5.7
Bw 27 2.7 2.7 2.6 2.6 2.5 2.5 24 24 2.4 2.4
tE 35 3.8 6.3 6.3 6.3 6.1 6.1 5.9 59 5.7 5.7
Bl 02 0.2 2.7 2.6 2.6 2.5 2.5 2.4 2.4 2.4 2.4
AR R CEPII Ao+,
ERE AL AXEFIEK (Bl) AK3gEK (B2) e9Fml,

II

2.4 BEIREMER

RIS R AN GTAP R EFEh B B RINERK T FENBEZTRY, MNEMETTH
B, WLRZHNANENZRAODNTERETEERDEN GTAP BINE R, BES
RYANEEBHNRE, WEERBBRHERORIELZ,

H|REWR, PEBRMENEFEGK, BIIRR. BT KEMNEHZERREEZFNE
oy, X OMEOFEXREHER, PENEEBABERINE KT, BAPENENKER
EfsmEMLE, BXEWMENEFIZLLHIREL—E,

@ https. //eiu.bvdep.com/frame.html
® http.//www _cepii.fr/cepii/en/bdd_modele, /bdd.asp
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= R0

—. &0 br
3.1 W EMEFIAEED TR0

3.1.1 B F R

KINHRTPEERDENEREFEW, E%, FRERKY, TELRDERH D
EFEENEFEK~EEmYN, EhHSKER GDP #KXERE, 44 0.5%, mpENE
bx GDP K E R ZE| 0.1%, BRALFHRNBEN L HERK, XHIRMA—. s, BEL@
Btk (BHE—FIEET ) % GDP 2 KRBE T B ik (BEZABEHED ) KEKE,

2 3.1 PURMESE T b B A SR 1 WL B R0

. A BF

Sl EE | BB | B | sy | BRI BEN ) BEN ) BRIV

SEBR GDP (%) 0.09 0.09 0.09 0.08 0.57 0.55 0.51 0.48
HOE (%) 0.29 0.27 0.23 0.21 7.03 6.93 5.96 5.15
PHOE (%) 1 1.02 0.9 0.82 10.68 10.34 9.09 8.15

R G %1 (%) 0.27 0.27 0.25 0.23 0.3 0.31 0.33 0.32

RA T 10277.6 | -11914.3 | -10751.5 | -9874.4 | -21865.7 | -19869.5 | -17987.5 | -16993.3
(BFER) = 6| - 3 - 5| -98744 | - 7| = 5 - 5 - )
1&F)

-ENEL

(BAETD) 23639.1 | 22359.8 | 23528.5 | 18813.6 | 5153.9 | 47612 | 5309.9 | 5012.0
(% of GDP) 0.14 0.14 0.12 0.11 0.1 0.09 0.11 0.12

TR R, Rundynam ZRAFAEDL,

HK, PEARMENPARSHEMATHIENT W, CREREEETHHOBK
T8E 4 5.15%-7.03%, # OEKIBENE KR, A% 8.15%-10.68%, UFpEREXhER FHF
I AE /N ( H OEKIZEAE 0.21% F 0.29% < (8], #HOE 0.82% E 1% 28 ) , PEFAE
AR OISR STHOWE, RPFUHEMRKE, BPENEHENBEKE S IKZHBZE R
A

BHSKE—RABSENTHRER", k3.1 8%, PENEHEBEENTLHIERSE,
FRPPEERMEGATWERREFENLE (L E5WEGDP 1 0.1% ) o EE—FEE=

O GDyn HEAL o gy 18 7l 2 R Walmsley 22 A (2012) 534 oy B # S,
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TENMTHENESR, RPLEERBEMSH T, BBk, B5TENE, =K
BRERED, F=MEERENEI&RS, MARE M, AENMEESD, TENEFZ
WA BTN 3.75~4.7 12,

3.1.2 BRI 1 m

KI2BRTHEERNELWEREEIHR = LB, RIEXNTF 2021 #1567~ H
KENPETUEN L, REAMS, BHRENTHARANE, RXREABEVFER.
M ZERAT M. KRR KURE R, EBFRE. FED. HRDFRET N
HIERTRE, RIERUER, B 24 NEIHE 10 DEIINEREL, BoiBXEBII~
H BB BIE K (RETEAFBRSN ), TR BRI IR AR g St B g b B 7 U BA 2 R B

H#PE, EBINREIEAHENR)N, EFREFRET, SRRENHIBEEHIRES.
WU~ B AR R RFIRE R AN E WA T, 24 DRI H 8 D EBITHIUEAL,
LTRI2HRTHNENTRENZUEE, XRPNEHFTERERLLHREENRD,
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BRI = #aom

£3.2 DR T R A (%)
Hs— = = 3

o tE EBE HE BE bE BE +E BE

R 0.19 113 018 100 -0.17 090 -0.14  0.77

R =5 -0.10 050  -0.09 043  -007 031  -0.06 031
7P 0.04 172 0.06 1.60  0.05 141 0.04 1.25
1T, BRFBER 0.09 -025 009 -034 008 -037 011  -0.62
EARH& -0.03 103 -003 115 002 099 -0.01  0.80
BRFOEB AL 5 010 -049 010 -047 008 -042 0.2 -0.71
WA & 034  -048 036  -040 032 -038 038  -1.58
AHFARAS -0.01  -059 -0.01 -0.58 -0.01 -0.52 -0.01 -0.46
BHETEY 024 -006 025 -0.10 022 -0.08 0.19 -0.03
BTEE 023 =202 -025 -210 -021 -194 -0.11  -2.83
TR S 057 430 059 442 052 375 030 3.3
40 AR FE 027 -1464 026 -1472 022 -13.07 0.2  -10.67
EETE 0.25 0.76 0.26 0.88 0.23 0.71 0.23 0.31
s T4 % 2 a4 026  3.05 0.29 3.07 025 264 019 254
YRR AN 5K -0.19 257 018 252  -0.15 210 -0.13  1.89
TR SMMEMERIEXHDS 013 054  0.13 0.68 012 056 006  0.99
NG -0.04 124  -004 124  -003 105 -003 099
FEY) 0.17  -1065 0.7 -10.77 0.3  -933  -001 -6.33

B E & -0.06 207 -0.03 133 -005 156 -020  3.04
HAb gy 022 -1.80 024  -1.95 021 -1.65 015  -0.97
UNEENZhik=50 0.32 3.05 0.36 2.95 032 266 030 2.51
EEF0EIT 004 059 004 058 004 052 004 048
HAitpr % 0.04 0.28 0.04 0.31 0.04 029  0.04 0.26

PR R : Rundynam SRAEEDL,

3.2 XX 53 5 B # e

B RIESENTARE S nBRITELAE 3.3, %33 B/R, BRBSARMRSEE
XEISN, EEMEBIBEAPEERDEDREE, PENRSELRHERANHIEER
WARAS. FMETES. AFERTDN. ERNEFEY. BTRE. HALIREEE]
M BRI,

58



i - e s s e e st (D

FINARLRE 7 BHUESHRAZGEBUN, EHINARZNIERKBTESBES

3.3 PURPIEIE T ROERT DRGS0 & R (%)

0] BE— BEZ BiE= 1EE M
ECB EBC ECB EBC ECB EBC ECB EBC
b Q2 60.1 21.6 59.5 21.5 52.6 20.4 58.7 17.4
R b 50.4 61.9 50.0 62.1 44.5 51.1 50.4 48.0
3 55.4 6.7 55.6 6.7 49.6 6.0 47.1 5.4
I, BRfBER 55.1 80.6 53.5 81.4 47.9 71.9 50.9 62.7
BEAEHR 6 55.5 78.5 55.3 79.6 49.5 74.4 51.6 60.8
RIRFOEB AL &b 120.7 124.9 119.7 126.4 105.0 118.4 116.5 94.6
BSIEE 91.8 219.0 92.4 2213 82.9 200.2 61.8 156.0
WAL & 102.2 179.3 102.8 181.1 91.5 166.7 98.9 131.3
AHFIRASR 752.5 0.7 750.9 -0.5 610.4 -0.4 499.5 -0.5
AHETEDY 227.9 1479 2295 148.5 197.4 98.0 171.8 110.6
BFEE 54.2 144.5 53.3 146.4 48.3 129.3 52.7 110.6
TS E 141.0 106.2 142.2 107.3 125.5 96.6 90.0 75.6
2540 5 RO AR 2 97.1 202.1 94.9 204.6 84.8 188.4 74.0 144.2
2R 76.4 46.5 77.6 46.8 68.9 422 75.6 36.8
Wsh 24 & R E 4 180.3 121.6 179.9 122.6 153.5 52.9 114.4 91.4
YRR ALK 95.9 36.0 95.2 36.7 83.9 30.9 90.6 29.1
ﬁ%%ﬁ%g?@*ﬁ% 162.9 55.3 163.4 56.2 143.0 50.1 98.3 43.1
AR & 101.6 28.8 100.5 29.2 89.0 25.8 96.4 229
FEWY 160.7  354.1 158.5 358.9 1369 3352 94.6 236.8
REHIG 168.8 128.9 165.7 131.9 143.7 120.6 90.6 96.5
H )& 134.7 193.0 133.7 194.4 117.6 182.9 93.1 139.9
NP 0.6 6.1 -0.9 6.6 0.7 5.6 0.4 48
THRFER 2.5 3.8 2.7 4.1 2.3 3.5 2.0 2.9
HMpR% 2.6 43 2.8 4.9 24 4.0 2.1 3.4

7E: ECB #8PE s EH g v; EBC F5EE FEG R,
AR R Rundynam HAFBEDL,
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BRI = #aom

3.3 @H iR

EFEFNRERENK 34, XERA TSN BB, BEDUEAN TN X EHK
AP SER T HER, THERBS A TR SBaEIANS. (1) HERECE,
(2) BHEENTREOMIE, (3) BREH, (4) AXREWMAEN °

g—, PENDEERHEIRSHFEFRERA, AADTEEFWSNIRE, hEE
WHTERARIRNRSEERN, RATPEHRONEREETESHNE, £, EAME
BRERYN S REFNZLEREA, RBTEBAERFELNAERSNRZRIPKE, EBRAS
b F BB EEEZ ﬁ?%ﬂﬂ%ﬁﬂi%m%ﬂﬂo”— K RAB N FAEE MK =
£ THEN, BABEEVBERSINE,

T3 AUMESE TRE  BEMEANS R (F3£5T)
RERERYN REMBENNE RBEEAHE  HKAZWPAER &1t

+tE
BE— (BIS1) 9,454.6 -1,000.3 13,096.2 40.9 21,591.5
B = (B2S1) 9,930.1 -1,141.0 13,379.6 191.2 22,359.8
BE= (B2S2) 9,090.6 -1,012.1 11,9023 172.6 20,153.4
L2 (B2S3) 8,473.4 -927.8 11,014.0 254.0 18,813.6
ki
EE— (B1S1) 8,070.1 -4,514.1 -241.1 1,957.9 5272.8
BE= (B2S1) 7,756.9 -4,602.5 -464.9 2,071.8 4,761.2
= (B2S2) 7,613.4 -3,9433 -236.5 1,738.8 5,172.5
510 (B2S3) 7,231.8 -3,496.8 -199.7 1,476.7 5,012.0

FARR: Rundynam SRAHEEDL,

@ Cheong, D. (2010). Methods for ex ante economic evaluation of free trade agreements (No. 52). ADB working
paper series on regional economic integration.

@ FATHE o AT iR IR T B A GTAP HEAL gy Hof 4 M8 AR IR

Q@ WREAFAZFERASTESFARFEFE A, R T MG ERXREZTRBARKL.
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U, S5 R

4.1 &g

AR AN GTAP HENELR M TR, RAFEERERR . RARROLEEN M
TR, NEMEFNMBIAERGTE T PEBRDENEFEm, HNELDW, PEER
HEXN P ERNERYLEFIEK. BIRA. RET kNEH K HEBERBFASZNZm, N
EitH O 0EFEALHBEE, SRS TEUIBIA M, PEOBFRSEREAKR
OfE, X—AIEmENSEFMEBT, BITAA, WANNAEH, FRRPEAKEFE G
a8 RIHE,

4.2 #iY

FISRFIEHNNZ R AR, WEBAERRE FARKSTITNENR, Ftrm+Es
BINEHTEEM . FROTTHIFR AT U5 B BINENFBEAE M, 0T LU AT 748
XA AMDERNEREELBWATHR, CHREBRNTST, RESE’RSS, ARF
STHAFFENSR, WEFBREZNEDHR, AN, KRR,

P EERNEFENFORARKZH S, BHTRUNFEFSIE, LHUARLE,
Fit, WENIEEEEFAREOKSHEE, IREY, nRIEBRNT A, XBEH
B&. ARBEVREA. NHERRITLHE. HSALFRESL VG~ HAILE 7 E
BN, WEBEMN DS, —BEXDINRE B BINEEROTIARTN, SR, £,
HIIPELEEXFHETERNESE, BHTHDHEBRDENB R, BN, WHBERN
W TR BB X = E W ARFIF N, BraTuRSEENS, BOsNbEE R
HEH S,

BSERR 5 XB 20, o] USSR M 3648, DUR S BEFRL b B> 8 R 5 &1, fildn.

TG 53 5 {8 LR 5 1R

hENEEEE-LIREME, BEXNFT A THRBZHR (WTO ) (RHEFLNE)
HXE, HERDLREZFR. REBFNYT KR&E, REBERRAZEFNEFERNED, K
BRI R ZAHA, FaBEXNME. PASEVRNREER, WFMRLEBXREE, LH
EEUNGE—ERMHRILRE 7 F4E, HMEEEMBERE—. =FHEHHZ EH
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BIIBID mu. sz

fie Sk P53 HL 175 55 AL A AR

BFHSRIFFENEK, EAARBNRHSREFERKNFSIE, PEXRFTUH—FI
SEXE, RUEE, MVNLEREFISRZEEETFNEFNE, REFREREEHEHE,
MYET LUR S WM B0 X BRI R AR, BTy AmHs, BEERME, BaE
FREFSHERMNEAERAERES, PENERNATIIERE ARG RIS, HRSIE
ZNZE5ENN, ARKEZ TEEDHLERHEFNTE,

IsEFEN T BB LR A AT

ARARERDEENDIAR ZHFW, AEBENEESRERERNETHSERNEE,
KEUEE NS, REBXEFCEE, RABXNRESEFTE, £~ REAER
ot £, SICRANRNEESSE, EEEER. BEEIN. HEEER,

FHREB—ENRRM. BTERHEIETOIRIN T 48 B 4% 15 178 3t & 4 B2
T, AXWELETNTELEZRAZEX—KRITRAZI, BTXATRDRZABIEK
B, HRIULE R T REN R T15 509 LIRS R SRS o

RYE GTAP #E B M A% — (AL BUR U AR U M LR =, BT LAFE Walmsley 18 35175
TRBEAN NSNS S FHERRIUBR, REMRBE, i, GTAP RERT
NEHMR A S S TEFANTHR, B0, GTAPEER TS OEF ( 4FE5%HUN ) 4
EREMNETHEIBLE S, BUPTEIRED R S B LN SHHER,.
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Fff ox¢

BifsR 1 MK

FS | KRG i R X1,
hE ( FEES

1 $E 055 ) P E

2 | B ¥ ¥t}

SRAFI, =, XEMNESRMX, PEEE, B &HEH 54,
TEEE, RTEMKX, XFHEASFE=E, RIBRE, NERAT;
ZHARRFHME, kBT, FFERE, FOK, =EH, Mg, $
ERmTEMMX,; ZinhE,; NE; BaR, BEEE, FREEL<,
BTEMBX NEX EFREAE 2, EEHMX, FIRE
WAHET, BF, 7T, B/RER, BRE, e, BE, &
ME L, mEMEMMK, SFENAZRMN, I f; SHEhdr, B
WL BELD,; 5 REE, PEREMEMIBX, ZRENIEFIE, ZFFLN;
WEERE, el s B, hnghtt, S|hF; tEFE; RI0FIT,
REHT, TERE, ERdE, A& EBIORY, F=, AE,
W EE,; FhE, 9FFH, BRE, BRH, NEETY, xEE SHRE,
3 'Tﬂj,i’d}/B\ HREMHBX |DEM, 7=, F= B8, TLEY,; Hskx; NEXETY;

PP, WHE BREEE, Wt MR BN BEHRZERBENERE D,
BEHT\E}:I:',EE; Eﬁk?,ﬁﬁ ﬁt?ﬁﬁﬁ%;ﬁ E_u_ﬁé, :‘E[Z’}'\'Hf‘mi‘lﬁg BRI
HihthX; WBEEminis; FRSHEME, BEREMHE, 5IABKNEM
WX, WERBY, FHEFRE, KEFT,;, BN, FRFHTZL0E,
MeFl;, 48, BlER,; e, FER, DEERE;, tHHE; i
BEREEHKE, ATHMMX, &R, BEES REH, LEHERH
X, W7, HEMER, BEE, REFER, iy, LAY, EEF
T, EAMR;, £, TIEEMIKX, fiE; PrgdEN,; REMET,
SR, TiAmHErin, Dhig, EBEXRY, EHRtbw, SHIK, BF
BRI, BFik; #iET; FEHS, FMRHBNEMBK, BREW,
KL ; B B EEMEX, HREMIX,

PR - Purdue University (2019), GTAP database version 10.
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L LRGES

Wbk 2 BRIl

FS e &Bi] 125 ]
T &m REAS B
Kig, INE, EAY, R, KR, ER, HH
i T, HE. W BURAHR, ROREY, £, B
2 b S LR, EBHIER, &4y, 22 Al
e
s SIS, ERG, YRR, L8,
3 ORY R TRk, B HEAS, GRAMSHS
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