Tech. Bull. Fac. Agr. Kagawa Univ., Vol. 64, 1 ~ 6, 2012

The Implications of Trade Liberalization
on TPP Countries’ Livestock Product Sector

Areerat Todsadee*, Hiroshi Kameyama and Peter Lutes

Abstract

Problem Statement : The Trans-Pacific Strategic Economic Partnership Agreement (TPP) is a new free trade

agreement in the Asia and Pacific. It may lead to an increase in productivity and efficiency in Asia Pacific, especially

in the livestock sector and thus lead to higher growth and economic and social well-being. Approach : To address

TPP issues and other questions that are associated to alternative policies on the livestock sectors, a computable gen-
eral analysis model (CGE) or Global Trade Analysis Project (GTAP) was employed to highlight the incidence of

protection change on the variables of interest. Results : Real GDP of the TPP economies were increased by up to one

percent in eight of the ten participating countries, namely Canada, Vietnam, New Zealand, Malaysia, Australia, Sin-

gapore, and Peru with newly Japan participation. Conclusion : The TPP would benefit, even small, both the econo-

mies and welfare with the elimination of tariffs.
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1. Introduction

In the past two decades, many developed and developing
countries have concluded regional and multilateral FTAs to
enhance their trade and boost their economic growth. The
Trans-Pacific Strategic Economic Partnership Agreement
(TPP-better known as “P4”) is a trade agreement, currently
under negotiation, that has its roots in an existing agreement
between Brunei Darussalam, Chile, New Zealand and Singa-
pore that was signed in 2005.

In February 2008, the United States agreed to enter into talk
with the P4 members regarding liberalization of trade in finan-
cial services. On September 22, 2008, U.S. Trade Representa-
tive Susan C. Schwab announced that the United States would
begin negotiations, with the first round of talks scheduled for
early 2009. In November 2008, Australia, Vietnam, and Peru
announced that they would also be joining the P4 trade bloc.
In October 2010, Malaysia announced that it had also joined
the TPP negotiations. Canada and Japan have also expressed
interest in TPP membership. The above-mentioned 10 coun-
tries have joined the TPP free trade.

The objective of the original agreement was to eliminate 90
percent of all tariffs between member countries by January 1,
2006, and reduce all trade tariffs to zero by the year 2015. It

is comprehensive agreement covering all the main pillars of
a free trade agreement, including goods, rule of origin, trade
remedies, sanitary and phytosanitary measures, technical bar-
riers to trade, trade in service, intellectual property, govern-
ment and competition policy . Moreover, the goal of these
original four TPP members was not to form a union based on
economic synergies among the current partners, but rather to
create a model agreement that could be expanded to include
additional members from both sides of the Pacific.
Accordingly, negotiating an agreement with the TPP
countries, implementation of multilateral and bilateral trade
agreement is likely to provide benefits for the economy and
increase welfare for society. In case of the livestock sector,
trade liberalization may bring both opportunities and threats,
and have effects on both the supply and the demand sides.
For example, income growth may increase demand for meat,
but the domestic industry may also have to compete with im-
ported products. Reducing tax on imported maize/ or soybean
may cause feed prices to decrease, but the opportunity cost
of 1 abor in livestock production may increase “. Moreover,
the TPP free trade area could affect farmers, who have consis-
tently opposed to the liberalization of the livestock trade. It is
certain that the role of the livestock trade and any associated

level of protection afforded it will be a major concern in any
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forthcoming process of negotiations.

To address these issues and other question that are connect-
ed to direct and indirect effects of alternative policies on the
livestock sectors, a computable general analysis model (CGE)
was used to highlight the incidence of protection change
on the variables of interest. The objective of this study is to
analyze implications of trade liberalization on TPP countries
‘livestock’ producers. This paper will examine how welfare of
the household is affected when prices change due to the trade
liberalization, and also investigate how household production
and consumption actions change.

The paper proceeds as follows: Section 2 presents a brief of
theoretical model and data specification of the GTAP model.
The simulation results are reported in Section 3. The conclu-

sions of this paper presents in Section 4.

2. Theoretical model and data specification

The model used in the study was developed within the
global trade analysis project (GTAP). GTAP was initially
developed in 1992 at Purdue University, USA. It is a standard
Computable General Equilibrium (CGE) model based on the
neoclassical theory of firm and household behavior assuming
perfect competition, rational and utility optimizing behavior.
Moreover, the CGE model has solid micro-foundations that
are theoretically transparent. Function forms are specified in
an explicit manner and interdependencies and feedback are
incorporated. Therefore, the model provides a framework for
assessing the effects of policy and structural changes on re-
source allocation by clarifying “who gains and who loses.”

The project is a global network of researchers and policy
makers conducting quantitative analysis of international
policy issues. It is designed to be a multi-region, general equi-
librium model with bilateral trade flows between all region
and linkages between economies and between sectors within
economies. Each region has a single representative house-
hold. The share of aggregate government expenditure in each
region’s income is held fixed. There is a global banking sec-
tor which intermediates between global saving and bilateral
trade is handled via the Armington assumption. Primary fac-
tors (land, unskilled labor, skilled labor, capital and natural
resources) are substitutable but as a composite are used in
fixed proportion to intermediate inputs. The standard model is
a comparative static model which means that after introducing
an exogenous shock, like policy change, the model works out

a new equilibrium in all market and determiners new values

for the endogenous variables. Full documentation of the theo-
retical structure of GTAP is available .

In this paper GTAP version7 is the source of the data for
simulation. It covers 113 regions, 57 commodities or sec-
tors, and five primary sectors. The database corresponds to
the world economy based on 2004 benchmark “*. For this
model, the GTAP dataset was aggregated down to 17 regions
and 15 sectors, respectively (17 regions : Australia, Chile,
New Zealand, Peru, Singapore, USA, Vietnam, Japan, China
China (Taiwan, Hong Kong), South Korea, Canada, Mexico,
and Malaysia, ASEAN (Indonesia, Philippines, Thailand,
Cambodia, Lao PDR, Burma), Latin America (Argentina,
Bolivia, Brazil, Columbia, Ecuador, Paraguay, Uruguay,
Venezuela, Rest of South America, Costa Rica, Guatemala,
Nicaragua, Panama, Rest of Central America, Caribbean),
EU (Austria, Belguim, Cyprus, Czech Rebublic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherland, Po-
land, Portugal, Slovakia, Spain, Sweden, United Kingdom),
and Rest of the world, 15 sectors : Rice (Paddy rice), Wheat,
Grains (Cereal grains nec), Vegetable and fruit (vegetable
and fruits, nut), livestock Animal (cattle, sheep goats, horses,
swine, poultry), eggs, raw milk, wool), Meat product (animal
meat, meat products), Fishing, Process food (Vegetable oils
and fats, Dairy products, Process rice, Sugar Food product
nec, Beverages and tobacco products), Natural resource (For-
estry, coal, oil gas, minerals), Textiles and apparel (Textiles
and wearing apparel), Light Manufacturing (Leather prod-
ucts, Wood products, Paper products, publishing, Metal prod-
ucts nec, Motor vehicle and parts, Transport equipment nec,
Manufactures nec), Heavy Manufacturing (Petrolem, coal
products, Chemical, rubber, plastic prods, Mineral product
nec, Ferrous metals, Metals nec, electronic equipment, Ma-
chinery and equipment), Utilities & Construction (Electricity,
gas, water, construction), Trade (Trade, transport, water and
air transport, communications), transport, Comm., Other ser-
vices (Financial intermediation, insurance, real estate, recre-

ation, government) ) .

3. Simulation results

3.1 Macroeconomics effect

Table 1 shows the percentage change on real GDP, import
volume, export volume, and term of trade in trade liberaliza-
tion’s TPP on livestock sectors. Real GDP increased in eight

of eleven countries, but the projected percentage change in-
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Table ] Macroeconomic effect
(unit: percent change)

Table 2 Equivalent Variation and Welfare decomposition
(unit:Million US § )

real

Regions GDP Import Export TOT
Australia 0.003 0.75 0.15 0.52
New
Zealand 0.02 0.65 -0.10 0.66
Singapore 0.002 -0.02 -0.03 0.01
USA -0.001 0.37 0.25 0.16
Chile -0.001 0.18 0.001 0.23
Peru 0.000 -0.03 0.08 -0.05
Vietnam 0.02 0.13 0.15 -0.01
Japan 0.07 1.49 154 -0.28
Canada 0.05 0.80 0.71 0.00
Mexico -0.02 -0.02 0.11 -0.03
Malaysia 0.01 -0.01 -0.0 0.004
China 0.004 0.03 0.02 0.01
Korea 0.01 041 0.30 -0.06
ASEAN 0.01 0.00 0.02 -0.02
Latin 0.00 -0.11 0.02 -0.06
EU 0.00 -0.02 0.01 -0.01
ROW 0.00 -0.02 001 -0.01

Source: Model Simulation

crease was less than one percent in Japan, Canada, Vietnam,
New Zealand, Malaysia, Australia, Singapore, and Peru while
Mexico, the US, and Chile would experience a reduction real
GDP. However, non-member countries have positive percent-
age change. This supports arguments that TPP is a beneficial
to member countries, and also to non-member countries in
term of livestock sectors. In general, non-members would be
at a disadvantage as a result of the trade diversion.

The rate of export growth among member countries would
produce positive increases. The percentage changes show
more than one percent increase of 1.54 percent for Japan
while other members increase would have an of less than one
percent; Canada (0.71), the US (0.25), Australia, Vietnam
(0.15), Mexico (0.11), Peru (0.08), and Chile (0.001). Un-
surprisingly, imports in all participating members would in-
crease more than exports. In particular, Japan would increase
1.49 percent and three of ten would increase; Canada (0.80),
Australia (0.75), New Zealand (0.65).

In international economics, term of trade is expressed as the
ratio of the price of an export commodity (s) to the price of
an import commodity (s). An improvement in a nation’s term
of trade is beneficial to that country in the sense that it has
to pay less for the products it imports, that is, it has to give
up less export for the import it receives. Percentage change
shows that mostly there would be better off in term of trade,
especially for New Zealand (0.66) and Australia (0.52). The

Term of

R by Aoive T By
Australia 630.1 20.0 566.5 435
New
Zealand 193.2 173 1835 -76
Singapore 144 23 182 -6.1
USA 21927 -160.5 1797.6 555.5
Chile 66.1 -11 86.8 -194
Peru -72 -0.2 -55 -14
Vietnam 3.6 86 -25 24
Japan 1654.4 3356.5 -1850.0 1479
Canada 423.2 4589 16.0 -51.6
Mexico -184.1 -1189 -459 -19.2
Malaysia 9.1 12.1 -0.1 -2.8
China -36.6 937 20.8 -151.2
Korea -153.6 575 -190.8 -204
ASEAN -30.5 30.5 -56.9 4.1
Latin -207.8 2.3 -179.8 -30.2
EU -674.9 -124.8 -279.2 -270.8
ROW -253.1 -6.1 -878 -159.2
Total 3639.1 3648.3 -9.2 -0.06

Source : Model Simulation

loss to the Japan, Peru, Mexico and Vietnam would not be un-
duly burdensome at 0.28, 0.05, 0.03, and 0.01 percent change,
respectively. All non-members except China would see a im-

provement of 0.01 percent change.

3. 2. Welfare decomposition

Welfare indicators can be seen as a summary of policy
changes. They incorporate change in consumption, produc-
tion, price and trade flows. The GTAP model uses the concept
of equivalent variation (EV) in income to measure welfare
effects. Table 2 shows the welfare and decomposition of wel-
fare.

An examination of the table for the welfare contributions
by country shows that for the biggest welfare gains would
occur in the US (2192.2 $US Million), Japan (1654.4 $US
Million), Australia (630.1 $US Million), Canada (423.2 $US
Million), and New Zealand (193.2 $US Million), while the
big loser is Mexico, with a loss welfare of 184.1 $US Million.
Furthermore, total gains/losses are decomposing into contribu-
tions from improvement in allocative efficiency, term of trade
effect, and explanatory factors. As the decomposition of each
component of the main welfare shows, the more important
effect on term of trade effect comes from the elimination of
the import tariff. Gains from term of trade improve in the US
(177.6 $ US Million), Australia (5665 $ US Million), New
Zealand (1835 $ US Million), Chile (86.2 $ US Million),
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Table 3 Output, supply price by primary factor by region
(Unit: percent change)

Regions Land UnSkLab SkLab  Capital  NatRes

Australia 947 0.17 0.07 0.01 -297
New 13.17 0.27 0.07 0.05 -5.64
Zealand

Singapore 0.73 0.01 0.02 0.01 -0.16
USA 415 0.03 0.00 0.02 -0.89
Chile 749 0.05 -0.02 -0.03 -1.79
Peru 0.19 -0.01 -0.01 -0.02 0.00
Vietnam -0.02 0.06 0.09 0.07 -0.40
Japan -12.27 0.25 0.31 0.25 0.65
Canada 475 0.17 0.13 0.15 -0.90
Mexico 142 0.04 -0.02 -0.03 -0.59
Malaysia -0.03 0.00 0.01 0.00 -0.03
China -0.60 0.01 0.03 0.03 0.04
Korea -491 0.20 0.23 0.24 -042
ASEAN -0.45 0.00 0.03 0.02 0.14
Latin -0.39 -0.01 0.00 -0.01 0.05
EU 0.13 0.00 0.00 0.00 -0.06
ROW 0.18 0.00 -0.01 -0.01 -0.07

Source: Model Simulation

Singapore (18.2 $ US Million), and Canada (16.0 $ US Mil-
lion) while only two members’ TPP improve allocative ef-
ficiency, Japan (3356.5 $ US Million) and Canada (4589 $
US Million).

In fact, the explanation factor has reported a positive value
in three of eleven, of 555.5 $ US Million for the US, 1479 $
US Million for Japan, and 43.5 $ US Million for Australia.

3.3. Output, supply price by primary factor by region

Table 3 illustrates the changes in the livestock sector.
Here the quantity of land is fixed in that it can only be used
in primary livestock production while unskilled/skilled labor,
capital and natural resources, in both price and quantity, as
resources can move freely in and out of the other industries
in the economy. We can see that for all TPP members, and for
the rest of the world, the impact upon livestock factor natural
resources is modest, except for Japan and Peru, which would
experience a positive percentage change of 0.69 and 0.00, re-
spectively.

The gains to the member countries are derived from a bet-
ter use of land, labor and capital. Land prices would increase
more than one percent in New Zealand (13.17), Australia
(9.47), Chile (7.49), Canada (4.75), the US (4.15), and
Mexico (1.42). While contribution from employed unskilled
livestock labor and livestock capital are also marginally posi-

tive for these eight countries except Peru in unskilled labor,

Table 4 Industry output supply price and domestic share on
animal sectors
(Unit: percent change)

Industry output Supply price Domestic share
: Meat o Meat : Meat
Livestock Product Livestock Product Livestock Product

Australia 659 2019 214 1.21 9.64 146

New 381 1261 170 116 466 119
Zealand

Singapore 018 030 011 006 -017 045
USA 385 708 074 033 381 002
Chile 990 1561 197 132 1048 026
Peru 025 079 003 -006 -026 -036
Vietnam  -001 -178 -014 -022 -015 -183
Japan 2481 5306 -201 -297 -2496 -53.19
Canada 409 1068 053 -193 438 -1445
Mexico 056 586 032 009 048 -L15
Malaysia ~ -025 360 -005 -001 -041 030
China -040 -324 -018 -011 -038 001
Korea -1302 -2054  -217  -190 -1315 -20.66
ASEAN  -118 -311 -045 -027 -126 -007
Latin 098 -199 023 -016 -102 -017
EU 019  -120 004 -004 -020 003
ROW 002 -014 000 -001 -001 -002

Source: Model Simulation

Chile, Canada, and Peru in skilled labor and capital. Thus,
TPP free trade area is good for livestock in eight countries;
Australia, New Zealand, Singapore, the US, Japan, Vietnam,

Canada, and Malaysia, but has no effect elsewhere.

3.4 Industry output supply price and domestic share
on livestock sectors

Table 4 shows the results of simulation on TPP countries
on livestock production. Under the FTA, the meat sector
would show positive values, more than five percent in Aus-
tralia (20.19), Chile (15.61), New Zealand (12.61), Canada
(10.68), the US (7.08), and Mexico (5.86), while the live-
stock sector would show improved value but the percentage
change would increase less than ten percent in five countries;
9.90 percent for Chile, 6.59 percent for Australia, 4.09 percent
for Canada, 3.85 percent for the US, and 3.81 percent for New
Zealand. Moreover, both that supply prices and domestic
shares would also positive values.

However, Peru, Vietnam, Japan and Malaysia would fall
in both livestock and meat product. The percentages change
are 24.81 for Japan, 0.25 for Peru and Malaysia, and 0.01 for
Vietnam in terms of the livestock industry output while meat
product shows a projected drop of 53.06 for Japan, 1.78 for
Vietnam, 3.60 for Malaysia, and 0.79 for Peru. The drop in
these countries can be explained by both domestic share and

firm share that weaken in four countries, especially for Japan
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where domestic would have a negative effect of more than 50

percent in meat sector and 24.96 percent in livestock sector.

4. Summary and Conclusions

In this paper, the impact of a regional trade liberalization
measure was quantitatively analyzed using the CGE model
of global trade or GTAP model. The analysis paid special at-
tention to livestock key structural of TPP members. The data
aggregation based on the most update version of a global
trade database, GTAP 7 database, distinguishes fifteen sec-
tors and seventeen regions (15 sectors : Rice, Wheat, Grains,
Vegetable and fruit, livestock, Meat product, Fishing, Process
food, Natural resource, Textiles and apparel, Light Manufac-
turing, Heavy Manufacturing, Utilities & Construction, Trade,
transport, comm., Other service, and 17 regions : Australia,
Chile, New Zealand, Peru, Singapore, the US, Vietnam, Japan,
China, South Korea, Canada, Mexico, and Malaysia, ASEAN,
Latin America, EU, and Rest of the world) .

The results show that formation of the TPP trading bloc
could result in both winners and losers in the group. It is esti-
mated that real GDP of the TPP economies on percent change
would be boosted by less than one percent in eight of eleven
participating countries, Japan, Canada, Vietnam, New Zea-
land, Malaysia, Australia, Singapore, and Peru while Mexico,
the US, and Chile would experience a reduction real GDP.
However, non-members showed positive values in real GDP.
Unsurprisingly, imports would increase more than exports,
especially in Japan with a projected 1.49 percent change.
Moreover, the biggest welfare gains would occur in the US,
Japan, Australia, Canada, and New Zealand. Distribution of
the gains and losses would be mainly affected by the term
of trade effect. Gains from term of trade improve in six of
eleven participating countries, namely the US, Australia, New
Zealand, Chile, Singapore, and Canada. While the impact
upon livestock factor natural resource would be modest for
the participating countries, except for Japan and Peru, which
would experience a positive percent change. The sector that
would benefit most from the TPP is the meat sector whereby
six participating countries of TPP FTAs, Australia, Chile, New
Zealand, Canada, the US, and Mexico, would improve by
more than five percent Consequently, this would lead to the
corresponding adjustments in primary market in TPP member
countries.

Given these results from the GTAP model simulation, it is

clear that the TPP would benefit both economies and welfare

with the eliminate tariff rate in term of livestock sectors. Most
TPP members’ economy would boost their economies growth
or gain benefit from the TPP agreement. While considering
the domestic share and supply share in each sector, the net
results would be that consumers and producers would have
increased options for both goods and input.

There are some limitations in these projects due to the
GTAP model itself and other factors. The GTAP model is
a comparative static model, thus it is hard to capture some
dynamic effects of trade liberalization, and therefore the
simulation, and project in this paper may not reflect the true

outcome.
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