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1. INTRODUCTION

In many areas of economics, we compare equilibrium allocations arising from
independent decision by agents with those achieved by coordination between agents. Then,
one may further ask a question: would coordination harm or benefit each agent involved or
agent not involved in coordination? This question is especially important in the area of
international trade. We believe that a promising approach is to embed this question in a
coherent general equilibrium framework because consequences from policy coordination
between countries are linked through fundamental economic variables such as prices of
exports and imports.

Along with a surge in the number of preferential trade agreements (PTAs) during the
past two decades,' the effect of PTAs on welfare has been attracting considerable attention
from not only economists but also the general public. The theoretical analysis of the effect on
welfare originated with Viner (1950), where he indicates that a member country does not
necessarily experience a welfare improvement because of both trade creation and trade
diversion effects, while nonmember countries are harmed unambiguously by trade diversion.

Existing empirical studies typically use one of two distinct approaches to estimate PTA
effects. The ex post approach uses a log-linear gravity equation and compares trade flows

with and without PTAs following Tinbergen (1962)° (e.g., Baier and Bergstrand, 2007;

"As of 15 January 2012, the World Trade Organization (WTO) had been notified of 511 PTAs, with 319
of them currently in force. All WTO members, except for Mongolia, participate in at least one PTA, and on
average, a country belongs to six of them.

% The theoretical foundation of the gravity equation was first provided in Anderson (1979) and Bergstrand
(1985). Following the Armington model, Anderson and van Wincoop (2003) derive the estimation equation of
the gravity model and show that trade costs have nonlinear effects on bilateral trade flows through general

equilibrium channels, which is mostly ignored in previous studies.



Helpman et al., 2008; Magee, 2008). Under this approach, it is difficult to measure the
welfare effect of PTAs because of data limitations; therefore, these studies estimate the effect
of PTAs on trade flows instead. The ex ante approach uses computable general equilibrium
(CGE) models to evaluate potential PTAs (e.g., Brown, Deardorff and Stern, 1994; Kehoe and
Kehoe, 1994). Most of these studies follow the Armington (1969) model and assume
increasing returns to scale. However, this approach has been criticized because of its poor fit
to the data, sensitivity to the model assumptions, and the complexity and difficulty in
interpreting the results.

Our objective of this paper is to investigate changes in trade flows and welfare of
member and nonmember countries under PTAs and analyze the relationship between these
changes and the fundamental variables including economic distance, technologies, prices and
wages/employment. Recently, Eaton and Kortum (2002) (hereafter EK) build a theoretical
model that incorporates geographic features and different technologies into a general
equilibrium framework by extending the Ricardian model to a continuum of goods with many
countries. Alvarez and Lucas (2007) study the EK model with balanced trade and establish
the existence and uniqueness of the equilibrium. Fabinger (2012) presents an analytic
solution framework applicable to a wide variety of general equilibrium international trade
models, including the EK model. We study changes in trade flows and welfare due to tariff
changes under a PTA with explicitly introduced tariffs into the EK framework, conduct
comparative statics of the equilibrium and disentangle the factors that affect trade flows
within a canonical general equilibrium framework.

Arkolakis et al., (2012) show that in a Ricardian model with balanced trade, a price
change is the only factor to determine a welfare change due to labor market clearing and the
budget constraint of the representative agent. Thus, independently of their micro-level data

implications, the welfare prediction only depends on two factors: the share of expenditure on



domestic goods and the elasticity of imports. Under no assumption of balanced trade,
however, our analysis demonstrates that labor mobility between tradable and nontradable
sectors could be an additional feature to affect welfare and thus countries’ incentives to join a
PTA.

To conduct welfare analysis, we consider the Trans-Pacific Partnership (TPP) using the
data of 38 countries in the year 2005 including both OECD and ASEAN countries.” The TPP
aims to further liberalize the economies of the Asia—Pacific region. These ongoing
negotiations include an expanded version of agreements and encompass a larger number of
countries.” The negotiations have drawn criticism and support from various public groups, yet
the welfare consequences remain unclear and uncertain. To study the welfare consequences,
we investigate each country’s heterogeneity such as relative competitiveness, openness, and
technological level. > Our calibration shows how differences in geographical distance,
technological level, wages, or size of the labor force affect trade flows and welfare under
several scenarios of the TPP. To further study changes in trade flows under each scenario, we
decompose the total change of trade flows from member countries into income effects and

substitution effects using classical consumer theory.

3 We could not include Brunei, Cambodia, Lao PDR, and Myanmar because of a lack of data.
Furthermore, we could not include Singapore, as we could not separate trade flows into what is consumed within
the country from what is just transferred from the country.

* The TPP was previously known as the Pacific Three Closer Economic Partnership. New Zealand, Chile,
Singapore, and Brunei were the initial members in 2005. In 2012, the US, Australia, Peru, Vietnam, Malaysia,
Mexico, and Canada took part in the negotiations for the TPP. Potential new negotiators include Japan and the
Republic of Korea.

> A country’s competitiveness and openness in our paper are respectively comparable to outward and

inward multilateral resistance in Anderson and van Wincoop (2003).



We numerically demonstrate that there exists a positive coalition externality in which a
number of nonmembers gain from the TPP even when the member countries’ trade policies
against them do not change, unlike in a Vinearian world where nonmember countries suffer
from trade diversion. The positive externality can arise because our model includes
intermediate goods, which generate additional gains from trade through general equilibrium
channels by changing prices of not only member but also nonmember countries.’ In the
literature, a coalition externality can be assumed exogenously (e.g., Aghion et al., 2007). Our
calibration shows that the externality could arise as an equilibrium property within a general
equilibrium framework. On the other hand, the inclusion of intermediate goods in our
analysis also generates additional welfare gains to member countries that now import goods
from the rest of the world at lower prices as well as from the partner country.

The role of intermediate goods is also emphasized in Caliendo and Parro (2012) which
extend the EK model by introducing sectoral linkages. As trade in intermediate goods has
effects across industries, trade policies are evaluated in each sector capturing the pattern of
comparative advantage across sectors. They use their model to evaluate NATFA and show
that Mexico gained the most from NAFTA. While they focus on only the member countries’
welfare changes, our scope is extended to include the welfare effects on nonmember countries,
which are also affected by the changes in prices of all their trading partners through the
general equilibrium channel because of the existence of intermediate goods.

The remainder of the paper is structured as follows. Section 2 summarizes the model on

which our analysis is based. Section 3 describes the data while Section 4 explores the trade—

% The importance of intermediate goods has been increasing in international trade. Feenstra and Hanson
(1996) show that the share of imported intermediate inputs in the US increased from 5.3% to 11.6% between
1972 and 1990. Hummels et al., (2001) find that vertical specialization accounts for 21% of some OECD

countries and emerging markets and it increased by around 30% between 1970 and 1990.



price relationship empirically. Section 5 provides our main empirical result and Section 6

concludes.

2. THE MODEL

In this section, we describe the theoretical framework. There are N countries in our
economy with the set of countries being denoted by N . The cost of a bundle of inputs is
assumed to be the same across commodities within a country. Countries have differential
access to technology. Thus, the efficiency of producing each good varies across countries.

The cost of one unit of an input bundle for manufacturing production in country i is denoted

by C;. The efficiency with which one input bundle is converted into a manufacturing good is

denoted by z;(j). With constant returns to scale, the cost of producing a unit of good j in

Ci

zi(j) "

country i is The cost C; consists of the cost of labor and of intermediate inputs.

Suppose d, ni 18 the geographical distance between countries N and i, which determines

the cost involved in transporting goods from country i to country n. Under Samuelson’s

iceberg assumption, the cost of one unit of a good delivered from country i to country n

requires d; units of the good to be produced in country i. Let t,; denote the tariff rate
imposed on imports from country i by country n. We assume that t,, =0 forall n.

Final expenditure on one unit of good j made in country i and delivered to country n
includes tariffs imposed by country N on imports from country i. Suppose tariffs are ad
valorem. If P,;(]) is the before-tariff price of one unit of good j made in country i and
delivered to country n, tariffs payable are t,;P,i(]), and then the price of one unit of the

good to the final end buyer is the sum of the cost of the good itself (inclusive of delivery) and

the tariff, which is (1+t,)- P, (])-



Therefore, we define d; = (1+t,)-d,; to be the distance measure incorporating both
tariffs and transportation costs. We make the assumption that delivering a unit from country i
to country n requires producing d,; units in country i. Set d; =1 forall i.

Delivering a unit of good j produced in country i to country N costs the unit
production cost multiplied by the geographic barrier. Under perfect competition, p,;(]j) is
what buyers in country n would pay if they chose to buy good j from country i. But
shopping around the world for the best deal, the price they actually pay for good j is the
lowest across all source countries i :

Pn(i)=min{py(j):i=1-,N}. 0]
Suppose that country i’s efficiency in producing good j is the realization of a random
variable Z;, which is drawn independently for each j from its country-specific probability
distribution, F(z)=Pr[Z ;<z].

We assume that the law of large numbers holds and thus F;(z) is also the fraction of

goods for which country i’s efficiency is below z . The cost of purchasing a particular good

from country i in country n is the realization of the random variable B, =—-d,; and by (1)
Zi

the lowest price is P, =min{P,; :i=1,---,N}.

Suppose that each F, for i e N is given by F,(z)=exp(-T,z"?), where T; >0 and 6 >1.
This distribution is the Fréchet distribution and the country-specific parameter T; determines
the location of the distribution. Therefore, we can think of T, as country i’s state of

technology as it determines the productivity of country i. Then, country i presents country n

with a distribution of prices:

G (p) =1-exp(-T;(¢;dy) ™ p?). )



Hence, the distribution of what country n actually buys is given by:
N
Gn(p):Pr[PnS p]zl_Hizl[l_Gni(p)]- 3)
Let @, = ZieN T, (Cidi)_g; then, inserting (2) into (3) yields:

G, (p) =1-exp(-®,p’). @)

Let 7,; denote the probability that country i’s price turns out to be the lowest for country n.

In other words, 7,,; is the likelihood that country i supplies a particular good to country n.
More formally:

7 =Pr[ Py <min{Py :s =i} ]. (5)

By (2) and (3), we can calculate the probability 7, , which is given by:

T (CI ni )_

ni = D (6)

n

Buyers purchase individual goods in amounts q( j) according to the following maximization

problem:

1 (1o o/(o-1)
max U= [1a) 7| . ™)

subject to a budget constraint that aggregates across buyers in country N to country n’s total
spending X,,.

The exact price index for the CES objective function described in (7) with o <1+ 8 (for

more detailed derivation, see Eaton and Kortum, 2002 or Cheong et al., 2012) is given by:

1
e

where I' is a gamma function. For simplicity of notation, we write y =T" (6’*}7“’)




Let X,; denote country n’s spending on imports of good j from country i. Then,

Xni = X, and country n’s tariff revenue is TR, = ZieNTRni = z I X,i - Let Qg

ieN 1+t

ieN
denote total income earned by country i from country n and ZneN Qui =Q,- Let W and L
denote the manufacturing wage and manufacturing labor in country i, respectively. Let S
denote the labor share. We assume that this £ is the same across countries. Suppose that
¢, =w”p/™” and BQ, =wWL,. Then, note that:

Xni
Qi :ZneN Qni :ZneNm' &)

Let a denote the average demand for final manufactures as a fraction of GDP. Then, total

manufacturing expenditures are:

n

X :%WnLn +ay,. (10)

As there is a continuum of goods, this probability is also the fraction of goods that
country N buys from country i. Country n’s average expenditure per good does not vary by

source and thus the fraction of goods that country n buys from country i, z,;, is also the

fraction of its expenditure on goods from country i. Therefore, we obtain:

my =0 (11)

When we calibrate the model, we consider two cases: mobile and immobile labor. When
we assume that labor is mobile in the sense that labor workers are free to move between the
manufacturing and nonmanufacturing sectors within a country (but not between countries),
we assume that at equilibrium, wages in manufacturing and nonmanufacturing are equal

within the same country, for otherwise, there would be incentives for workers to move to the



industry providing higher wages. When labor is immobile, wages in manufacturing are
determined in equilibrium. We explain the two cases in Section 5 in more detail.

Next, we describe how we estimate each parameter. The following description is
basically a summary of the methodology presented in Eaton and Kortum (2002). To establish

a link between trade flows and price differences between countries, we use 7,; . Notice that:

Zni Xni/Xn cI)i -0 [pidniJ_g
= = —ody) = - (12)
. pn

The first goal is to obtain €. To do so, we define a price index D,;. Now, define a

relative price by I;(j)=1n p,(j)—In p;(j). Suppose that in the data there are J commodities.

Then, let M; = z;lw Let max 2 denote the second highest value. Then, we define

the price index by:

L e 13

ni

We measure In (%ﬂ”') by (13). Now consider a figure of the relation between ln( );”I:?;(I”) on

the vertical axis, which is indeed —01n (%) and D,; on the horizontal axis. We obtain the
n

slope of this relation and set this value equal to 6.
The second goal is to present the trade equation to be used for our estimations. We start

with (6) and (11). By modifying them, we obtain:

~op -6(1-)
Xni :L(ﬂ] [&J dq-¢ (14)
n »
Xnn Tn Wn pn
~1/(88) ~1/(68)
and ﬂ:ﬂ(L) (—xi/xii ] . (15)
pn Wn Tn xn/xnn



Let InX';:=InX,;-[1-A)/p]In(X;/X;) and S;=(1/8)InT,—Olnw; . Taking

logarithms of (14) and substituting (15) into it, we obtain:

ln))(( : =_glndni+%1H1T—i—l91nﬂ=—6’lndm+Si_5n_ (16)
"nn n W

Following the gravity model, the distance between countries d,;; can be proxied by:

Ind,; =d, +b+1+e,+m, +5,;. (17)
Here, d, (k=1,---,6) denotes the effect of the distance between country n and i lying in the
k -th interval. We also denote border sharing by b preferential trade agreement by €, shared

language by |, and the error term by o,;. To capture potential reciprocity in geographic
barriers, we assume that the error term &,; consists of two components: J,; and &7; . The
country-pair-specific component &7 with variance o3 affects two-way trade as &5 = 5,

while 5,% with variance 0'12 affects one-way trade. Imposing this specification and

substituting (17) into (16), we obtain the following:

X 'ni

'

=S, -S,—0-m, —0-d, —0-b—-0-1-0-¢,+0-55+0-55 .
nn (18)

In

We consider S as a source country’s “competitiveness,” and #m, as a destination country’s

effect (openness). The estimation results of (18) are reported and discussed in Section 4.

3. DATA

3.1. The Data Description. Table 1 shows the summary statistics on the imports,
income, and labor data for the manufacturing sector in 2005 for the sample countries.

< Insert Table 1 >
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The first column shows the share of manufacturing goods in total imports for each
country. It varies significantly across countries. More than 90% of the imports by Belgium are
manufacturing goods, compared with only 11% by Japan. The second column reports how
much each country imports from the other sample countries as a share of total imports. More
than half of the sample countries import around 90% of their manufacturing goods from the
other sample countries, and for the other countries, this figure is also substantial. It indicates
that even though the sample countries are limited to OECD and ASEAN countries, our results
would not be affected significantly by the inclusion of other countries.

The third column shows the relative wages of each country compared with that of the
US. Most Western European countries pay higher wages than the other countries and many of
the Asian countries except Japan and South Korea pay significantly lower wages than the
other countries. Eastern European countries such as the Czech Republic, Hungary, and Poland
have similar wage levels, and they are higher than those of the Southeast Asian countries,
Turkey, the Russian Federation, India, Mexico, Chile, and China, but are lower than those of
the remaining countries.

The fourth column reports the human-capital-adjusted wages, which are calculated by

multiplying the wage in country i by 0.06H;, where 0.06H; is the average years of schooling

and 0.06 represents the return to education suggested by Bils and Klenow (2000). The ranking
and difference in magnitude are the same as the third column.

The fifth column shows human-capital-adjusted employment calculated by multiplying
the employment in country i by exp(0.06H;). China is the only country that has higher
employment than the US in the manufacturing sector. The last column shows the labor share
of GDP in the manufacturing industries. Vietnam and Germany have relatively high labor

shares of GDP in the manufacturing sector, whereas for China and India, the share is only

11



about 2%. However, the other countries’ labor share of GDP is not very different from one
another even though it varies across countries.
< Insert Table 2 here >
Table 2 shows the average MFN tariffs for the year 2006. The data for the tariff rate are
a simple average rate under the principle of MFN treatment and we use the data from “Tariff

Profiles 2006 (from the World Trade Organization and the International Trade Centre).

3.2. Price Index. As described in the previous section, we can obtain the comparative

advantage parameter 0 using the price data and countries’ normalized import share. Before

we obtain @, we first measure D,;. The price measure, exp(D ;) shows the price index in

destination country n for a buyer who purchases everything from source country i relative to

the actual price index in destination country n.

3.3. Comparative Advantage. We consider the relationship between D,; and logarithms

of normalized import share. They are negatively correlated and thus trade share and price are

negatively correlated as the model predicts. We can also obtain the comparative advantage

parameter @ from the slope of the relationship between D,; and logarithms of normalized

import share using a simple method-of-moments estimation.

3.4. Summary of Parameters. Table 3 summarizes the parameters we use to calibrate

the model.

< Insert Table 3 here>

To compute « , we use the following method. Let IMP, denote manufacturing imports,

EXP, denote manufacturing exports, and Y, denote total GDP for country n. Then, we

obtain the following relationship:

12



X +IMP, =(1-4)(X,, +EXP)+ay,.
The left-hand side of the relationship is total expenditure in country n and the right-hand side
is the sum of intermediate consumption and the demand for final manufacturing goods. As
these two terms need to be balanced, we obtain the above relationship. One may wonder why
we take an average for all the countries rather than applying distinct & s for each country. The
drawback is that some countries (China, Malaysia, and the Philippines) have negative values
of o as we assume that the world consists of the countries that we consider in this paper and
these countries are relatively large exporters compared with importers. In other words, these
countries produce a large quantity of manufacturing goods. Therefore, to avoid this problem,

we take an average of the countries whose « is not negative.

4. ESTIMATION

We proceed in the following manner to evaluate how the TPP affects welfare and trade
flows. First, we have estimated the trade equation using data on bilateral trade in
manufactures. Next, we compute the equilibrium parameters in a baseline world in which
countries are engaged in the existing PTAs and impose current most favored nation (MFN)
average duty rates on countries that do not participate in any PTA with our sample countries.
Then, we conduct a counterfactual analysis of the TPP under three scenarios in which several

countries join or participate in the negotiation.

4.1. Trade Equation Estimation. The estimation of the trade equation with source
effects using (18) is reported in Table 4.
< Insert Table 4 here >
The first six rows of the upper panel show how distance reduces trade volumes between
countries. The changes in trade flows monotonically decrease as the distances between the

country pairs increase. In the next three rows, we see that all of the estimated coefficients of

13



shared border, shared languages, and PTA are positive and statistically significant at the 5%
level. PTA has a slightly larger impact than a shared border or language on intra-bloc trade.

The first two columns of the lower panel show the relative competitiveness of each

country compared with the other sample countries, which is estimated as the coefficient of S;

in (18), and the last two columns of the lower panel report the relative openness of each

country compared with the other sample countries, which is estimated as the coefficient of

—om; in (18), where 60 =8.29.
From the estimates of S;, the most competitive countries are China, the US, and Japan.

Apart from Germany, the competitiveness of European countries is relatively low compared
with the US and Japan. South Korea is followed by Italy, France, the UK, and the Netherlands.
Malaysia and Thailand are as highly competitive as the Netherlands, and more competitive
than Canada, Spain, Sweden and Switzerland, whose competitiveness is slightly higher than
average. The competiveness of Australia and some other Western European countries such as
Ireland, Finland, Austria, and Denmark is below average, and most Eastern European
countries including Poland, the Czech Republic, and Hungary, and Mexico and Chile are even
less competitive. Iceland, Greece, and New Zealand are the least competitive countries in our
sample. It is worth noting that relative competiveness is not strongly correlated with the level
of development of countries as implied in the Ricardian model because it depends on both
absolute advantage measured by the state of technology and relative wages. In the next
subsection, we estimate the state of technology for each country and identify the main source
of its competitiveness.

The most open country in 2005 was China, and it is far more open than the next most
open countries, namely Belgium and the US. Japan, the Philippines, Malaysia, and South
Korea are relatively open Asian countries, and are more open than most Western European

countries apart from Belgium and Germany. At first glance, it may be surprising especially

14



given their low import share shown in Table 1 and lower average MFN tariffs in Table 2.
However, it is worth noting that (18) accounts for both the geographical distance and the price
level as reflected by the price parameter. It implies that at a given level of imports, the more
remote a country is from the rest of world, and as the price level in the domestic economy
increases, the country’s openness increases. Thus, the proximity to other countries and
relatively lower exports to the rest of world might be the reason why Western European
countries are estimated to be less open relative to some Asian countries. Eastern European
countries are among the least open countries. Despite its remoteness from the rest of world,
New Zealand is one of the least open countries in the sample, unlike Australia. The least open

country is Iceland, followed by Greece and Chile.

42. Estimates of States of Technology. In Section 2, §; is defined by
S; = (1/ ) )lnTi —60Inw;. Given the estimate of &, S;, and £ in our results, we can estimate

the state of technology T, using wage data. We find that most European countries including

Germany, Denmark, Austria, Switzerland, Belgium, the UK, France, Finland, and Norway
have a higher absolute advantage than the US in terms of technology, whereas the state of
technology of the other European countries apart from Greece and Portugal is comparable to
that of the US. Other industrial countries such as Australia, Canada, and Japan have slightly
lower levels of absolute advantage than the US. A number of Asian countries including China,
India, Indonesia, the Philippines, Vietnam, and Thailand have relatively low absolute
advantage. Eastern European OECD countries including Poland, the Czech Republic, and
Hungary have higher states of technology than Chile and Mexico.
< Insert Table 5 here >
By comparing the results from Table 4 and Table 5, we can also tell whether the high

competitiveness of a country comes from a relatively high state of technology or low wages.

15



Given that China has the lowest state of technology amongst the sample countries, the higher
competitiveness of China relative to other countries is due to its lower wages. On the one
hand, the high competiveness of Germany and the US is attributed to their absolute advantage,
while the source of the low competiveness of many Western European countries including
Denmark, Austria, Switzerland, Finland, and Norway seems to be relatively high wages. On
the other hand, as expected, the relatively high competiveness of East Asian countries such as
South Korea, Malaysia, and Thailand is mainly due to their relatively low wages. It can be
seen that all Western European countries have higher states of technology than Eastern
European countries and the Asian countries, excluding South Korea, Mexico, and Chile, and

the gap is significant.

5. CALIBRATION RESULTS

In this section, we calibrate the model to allow comparative statics analysis. From the
results, we can examine how changes in tariffs affect the equilibrium outcomes. To do so, we
consider two cases: mobile and immobile labor. In what follows, we explain how we solve for
equilibrium in those two cases.

5.1. Mobile Labor. As the total population and wages in country N are fixed and

because labor is the only income-earning factor of production, total income in country N is:
Y, =TR, +W,L, =TR, + Y, (19)
where Yn" is labor income and En is the total labor supply in country n. Substituting (19)

into (10) yields:

N:lﬂ((l_ﬁ)WnLn+aﬁ'TRn +05,5‘YnL)' (20)
=1+t

wl =8>

16



To solve for the variables in equilibrium in this case, (6), (8), and (11) are used to obtain the
equilibrium prices and trade shares given exogenous wages and then manufacturing

employment is obtained from them with (20).

5.2. Immobile Labor. Suppose that labor is immobile in the sense that workers cannot

move between manufacturing and nonmanufacturing sectors. The wage W, given by

productivity in manufacturing and nonmanufacturing income denoted by Yno is fixed. Then,
total income in each country is:
Y, =Y° +TR +YM =Y2 +TR, +w,L,. 1)

By substituting (21) into (10), we obtain:

N
w;L, :Z_;%((l—ﬂ+aﬂ)wnLn+aﬂ-Yno+aﬂ-TRn). (22)

We simultaneously solve (6), (8), (11), and (22) to obtain equilibrium prices, trade shares, and
wages.

5.3. Calibration Results. Under these two assumptions related to labor mobility, we
compute the equilibrium variables in a baseline world in which countries form currently
existing PTAs and impose current MFN average duty rates on countries that do not have a
PTA with them. Table 6 lists the groups of countries which are engaged in PTAs in 2005 and
Table 7 shows the equilibrium price of each country in a baseline world.

< Insert Table 6 here >
< Insert Table 7 here >

We are interested in the welfare effects and changes in trade flows after the
establishment of a new PTA, especially the TPP. We consider the following three scenarios
where each pair of countries forms a PTA:

Scenario 1: Chile and NZ;

17



Scenario 2: countries in Scenario 1 and Australia, Malaysia, Japan, the US, and Vietnam;
Scenario 3: countries in Scenario 2 and Canada and Mexico.

Before we proceed, one problem that we have encountered should be mentioned. Our
estimation of the economic distance between countries shows that country n’s distance to

country i is smaller than country n’s distance to itself (i.e., d;, <d; =1) for the following

three pairs: N = Belgium and i = the Netherlands; n = China and i = Vietnam; and n = the
US and i = Canada. To avoid the problem that a triangle inequality does not hold for these
pairs, we assume that these pairs have a distance to their own country plus a tariff rate

between the two countries. In other words, we assume that country n’s distance to country i
is the distance to their own country plus (1+t,).

5.3.1. Income Effects and Substitution Effects. Changes in prices result in changes in
purchasing power even when nominal expenditures remain unchanged. To conduct a more
detailed analysis of changes in trade flows under each scenario, we decompose the total
change in trade flows from member countries into the three terms proposed in Cheong et al.,
(2012), which use the income effects and substitution effects from classical consumer theory.
In other words, to disentangle the various forces within the general equilibrium framework,
we apply the notions of income and substitution effects in our setting. Here, we explain
briefly how these terms can be derived.’

We denote the set of member countries in a PTA by A. We use the superscript 0 to
denote a variable before a PTA is formed and the superscript 1 to denote a variable after a

PTA is formed. We decompose changes in imports from a set of member countries of a PTA

for each country into three components: substitution effects (SUB, ), income effects from

" Cheong et al., (2012) provide a more detailed theoretical justification for these terms.
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changes in prices ( INP,), and income effects from changes in nominal expenditures ( INX,),

that 1s:
ZiEA\n(X;i—Xr?i)zINXn+INPn+SUBn. (23)

Then, the left-hand side, which is the change in imports from member countries to country n,
is the sum of these three effects.

Now we consider the change in the demand for goods from country i when only prices
change and total expenditures are constant. First, let X denote the compensated
manufacturing expenditure at which the optimized utility level is equal to the initial optimized

utility level before a PTA. Then, given that the numeraire is expenditure on nonmanufacturing

goods, the normalized expenditure before a PTA is X—?)O . Thus, X

; . 1s given by:
n

pl
erzp—’(‘)X:. (24)

The variable X is the amount of expenditure required to keep utility at the same level after
the price level changes to p! as it was prior to the formation of a PTA. From this, the change

in imports from member countries because of the substitution effects is given by:

SUBn = zieA\{n}(eri - Xr?|)
X! (25)
zp_g'(ziem{n}(pnl”rlﬂ - pnO”r?i )

On the other hand, changes in demand from member countries because of the income
effects of price changes could be calculated as the difference between the total change in

demand given changes in prices holding nominal expenditures constant and the substitution
effects of the price changes. Let X denote demand given changes in prices holding nominal
expenditures constant. After a PTA, the share of demand for goods from country i becomes

xl. . Thus, X! is given by:

19



X :”rlnxr?- (26)

The variable X gives us the expenditure on goods from country i when only the demand

share changes. From this, the income effects derived solely from the changes in prices facing

country n, INP,, are given as follows:

INPn = ZieA\{n}(xrl:i - Xr?i)_SUBn

i (27)
= Xr? [1 - %)ZieA\{n} ”rln .

n

Then, we can see that the total effects from changes in prices are given by:

INP, +SUB, = Z (XL =X0Y.

icA\{n}

Finally, the last term is the change in imports from member countries due to increases in

nominal manufacturing expenditures, which is given by:

INX, = zieA\{n}(Xrlli - Xrl:i)
(28)
= (X:] - Xr?)'zieA\{n} 7Tr11i-
Now, the results of calibration including welfare changes and those effects under the
three scenarios in both cases are presented in Table 8 to Table 13.* All numbers are presented

as percentage changes. In each table, underlined countries form PTAs under the scenario

concerned.

8 Our calibration is obtained from the programs that are developed from the codes at

http://home.uchicago.edu/kortum/papers/tgt/tgtprogs.htm for our purposes.

20



5.3.2. Change in variables. The results show that prices and own trade share decrease in
all countries after a PTA is established (in the case of both mobile and immobile labor). In a
sense, this shows that a PTA diversifies trade across countries.’

In the calibration results, for most countries including member and nonmember
countries, surprisingly, the substitution effects are negative in almost all cases. As we can see
from (25), the magnitude of the substitution effects is determined by two factors: changes in
prices and change in trade shares with member countries. As mentioned above, upon
establishment of a PTA, prices decrease. As the changes in prices and the changes in domestic
share are relatively large, as observed in the tables, it is understandable that the changes in
prices tend to be larger than the changes in trade shares with member countries.

An implication of this result is that the expenditure required to keep the utility level at
the same level as prior to the establishment of a PTA is lower because prices decrease, and as
long as these price changes are larger than the change in import shares from member countries,
then the substitution effects are negative. As more countries join the PTA, the price changes
are larger, and as a result, the substitution effects become negative for more countries as
observed in Table 8 through Table 13. In other words, what we observe in Table 8 is that
when only Chile and New Zealand form a PTA, the price change is smaller for almost all the
countries (except for Australia) compared with the demand change for goods from these two
countries. In the case of immobile labor, the price changes tend to be smaller than those in the
case of mobile labor as wages could change together with prices. We observe that even in
Scenario 1, most countries show a negative substitution effect in the case of immobile labor as

in Table 9.

? This result is proved theoretically in the case of mobile labor in Cheong et al., (2012)

and our results coincide with their results, even in the case of immobile labor.
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5.3.3. Welfare effects and trade flows in nonmember countries. It may be surprising that
the welfare of all countries increases once a PTA is formed. This is partly because the value
of o that we use is relatively high as we eliminate countries with negative values of « , and
therefore the size of the welfare gain is sensitive to the value of . However, which countries
gain the most does not depend on the value of « as this value is common across all countries.
Interestingly, we observe that some nonmember countries gain even more than member
countries. For example, Table 8 shows that when labor is mobile, Iceland and Vietnam gain
more than member countries, Chile and New Zealand. Interpreting a PTA as a coalition of
these two countries, we see that Iceland and Vietnam experience the largest (positive)
coalition externality under this scenario.

These two countries share two common features. One feature is that the labor supply
increases significantly in the two countries, with a 580.40% increase in Iceland and a
215.20% increase in Vietnam. The second feature is that the imports from member countries

increase significantly: 3400.77% in Iceland and 1299.84% in Vietnam. From Table 8, we can
see that these effects are mainly driven by INX . Along with an increase in labor and

production, expenditure rises as indicated in (10) .

Then, the question becomes why their expenditures and labor supply change
significantly in these two countries. The key factor is the distance between these two
countries. From Table 4, Iceland has the lowest source country effect as well as the lowest
destination country effect. This results in a large distance to other countries and the highest
prices of all countries. In our calibration, Iceland’s price standard is 1.473 relative to 1 in the
US as presented in Table 7.

On the other hand, Vietnam does not have a particularly small source country effect or
destination country effect. However, Vietnam’s MFN rate is 15.70%, which is the highest

among our sample countries. This results in a large distance to other countries and the
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relatively high prices compared with other countries. Greece and Portugal have higher price
levels among nonmember countries than Vietnam. However, as these two countries have a
PTA with Chile as in Group 5 (see Table 6), the distance is not as large as that with Vietnam.
In this way, we observe that two different effects, one from high tariff rates and the other
from low competitiveness, result in a large distance and subsequent welfare gains from a
coalition externality.

Next, we compare the results in Table 8 (the case of mobile labor) with those in Table 9
(the case of immobile labor). Iceland and Vietnam still gain in the case of immobile labor,
although Iceland gains more in this case than Vietnam. Table 8 shows that the increase in
wages is significant in Iceland. This illustrates the point that we have made in the case of

mobile labor. The increase in wages increases expenditures as in (10). In Iceland, this effect is
significant as evidenced by their high INX, . On the other hand, in Vietnam the increase in
trade flows (192.04%) is not as large as that in Iceland (371.83%) or even Greece (261.78%).
However, Vietnam’s increase in GDP, AY, , is 27.20%, which is the highest among all

countries. As discussed before Vietnam’s tariff rate is the highest and as such even the trade

flow does not increase as much as the other two countries, still GDP increases the most in
Vietnam. Iceland’s increase in GDP, AY, , is 24.45%, which is the second highest after

Vietnam. As in (21), tariff revenue is directly related to GDP. Therefore, we can see that the
welfare increase in Vietnam is high due to the high initial tariff. As in (19), the same

observation also applies in the mobile labor case, as tariff revenue increases GDP.

5.3.4. Trade flows in member countries. From Table 8 through Table 13, we can see that

all member countries except for Canada in both Table 12 and Table 13 experience an increase

of trade flows after the establishment of a PTA. Comparing Canada’s TOTAL, in Table 10

through Table 13, we find that although Canada’s TOTAL, is negative when Canada joins as
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in Table 12 and Table 13, compared with the numbers in Table 10 and Table 11, it

experiences a smaller decrease from joining than from not joining. Comparing the three

effects to Canada, we find that the result is driven by SUB, . As in (24) and (25), the

important factor in SUB, is the changes in prices and trade shares with a set of member

countries. The results show that member countries’ trade share decreases significantly
compared with the price changes in Canada after the establishment of a PTA in Scenarios 2
and 3.

Next, we look at the results in Scenario 1. We observe that Canada’s imports from a set
of member countries increase after the establishment of a PTA, and also that INP, is an

important factor in both the mobile and immobile labor cases. Notice that Canada’s important
trading partner, the US, joins a PTA in both Scenarios 2 and 3 but not in Scenario 1. Table 14
shows our estimation of trade shares in equilibrium for the pair of Canada and the US.

Table 15 shows Canada’s change in imports from member countries excluding the US.
Indeed, when Canada joins a PTA under Scenario 3, imports from other member countries,
except for the US, increase. As mentioned before, our distance estimation shows that the US
is as close to Canada as it is to the US and the distance from Canada to the US is also
estimated to be quite small. As Table 13 shows, Canada’s trade share with the US is higher
than their domestic share in the baseline equilibrium. As pointed out in the change in
variables section (Section 5.2.1.), the domestic share decreases after the establishment of a
PTA. Therefore, if we consider the US and Canada as a “paired country” as the distance is so
close, the result shows that Canada’s trade share for the pair of the US and Canada decreases
under Scenario 3. Indeed, similarly to the other member countries, the results show that
Canada’s trade is more diversified to outside the pair than within the pair after the

establishment of a new PTA.
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5.3.5. Trading partner. Table 10 through Table 13 show another interesting observation
about the US and Canada. In the case of mobile labor, Canada is better off by not joining as
the welfare increases by 15.84% by joining, compared with 15.51% by not joining. This is
quite intuitive because if a trading partner joins a PTA, a nonmember country can benefit
from the trade with this member trading partner (as both a seller and a buyer) and still keep
tariff revenue from other countries that joined a PTA.

However, this effect is reversed for Canada in the case of immobile labor, where
welfare increases by 15.90% by not joining compared with 16.04% by joining. The important
factor is the change in wages. When the price changes are large compared with other
countries, the trade share of Canada with other countries increases and this results in an
increase in expenditures in Canada. This increases production and the wage. In this way, we
observe that immobile labor adds one more channel to the welfare change.

A similar result exists for Australia and New Zealand. Comparing welfare increases in
Table 8 through Table 11, we can see that when New Zealand joins a PTA, Australia is better
off by not joining in the case of mobile labor. In the case of mobile labor, Australia’s welfare
increases by 17.53% by joining, compared with 17.93% by not joining, whereas in the case of
immobile labor, Australia’s welfare increases by 20.66% by joining, compared with 20.58%
by not joining. Similar to the Canada’s case, the wage increases more when Australia joins

the PTA (37.2% compared to 39.59%).

5.3.6. Welfare effects between joining and not joining. Finally, we make further remarks
about the welfare effects from the establishment of a PTA. Table 8 through Table 15 show
that Vietnam is better off by not joining the TPP. The important message here is that if
Vietnam joins the TPP, it loses tariff revenue. This effect is noticeable by comparing Table 8

and Table 10. On the other hand, when Vietnam’s trading partner countries form the TPP (as
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shown in Table 8), imports from TPP countries increase and as a result tariff revenue

increases.

6. CONCLUDING REMARKS

In this paper, using the data of 38 countries in the year 2005 including both OECD and
ASEAN countries, we study changes in trade flows and welfare due to tariff changes under
several scenarios of the TPP with explicitly introduced tariffs into the EK framework,
numerically conduct comparative statics of the equilibrium and disentangle the factors that
affect trade flows within a canonical general equilibrium framework.

Our calibration results show that labor mobility between tradable and nontradable
sectors could be an important feature to affect welfare and thus countries’ incentives to join a
PTA. Our analysis also indicates unlike in the previous literature, the existence of a positive
coalition externality in the sense that nonmember countries could gain in terms of welfare
with the existence of intermediate goods.

Furthermore, we consider how a PTA relates to trade flows and decompose the change
of imports into substitution effects, income effects from a price change, and income effects
from an expenditure change. We also demonstrate how these changes could relate to welfare
improvement.

Our study suggests a direction for future research. Aghion et al., (2007) use a dynamic
bargaining model of negotiating PTAs and define a coalition externality as a property of the
value function. Our analysis indicates that the coalition externality could arise as an
equilibrium outcome within a general equilibrium model. An interesting study would be to
consider how to define coalition stability within the current framework and investigate under

what conditions coalition stability is established."

' Burbidge et al., (1997) also take a similar approach to analyze a PTA.
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APPENDIX: DATA DESCRIPTION

Trade Variables and Prices. We have obtained price data for 2005 at BH (basic heading)
levels from the International Comparison Program, World Bank. As we examine trade in
manufactured goods, we need to use manufacturing sector variables. To do so, we convert BH
codes to OECD codes, then OECD codes to COICOP codes, then COICOP codes to CPC
codes, then CPC codes to ISIC ver.3, and then ISIC ver.3 to ISIC ver.2. We choose BH codes
that are associated with the ISIC codes for manufacturing. These codes are directly
comparable. We look closely at the definitions of the OECD codes and we choose BH codes
that are closely related to manufacturing for inclusion in our analysis. Regarding the trade
data, we start with the Comtrade Data from UN Data. We use ISIC ver.2 codes and select the

items associated with manufacturing.

Gross Output in Manufacturing. We begin with INDSTAT data on gross output in
manufacturing from the United Nations Industrial Development Organization. As data were
not available for Canada and Thailand, we used data from their National Accounts. Lastly,
because we were not able to obtain data for China, we computed the value using total GDP
and the ratio between total GDP and manufacturing sector output from the National Accounts

data.

Labor Share in Costs and Manufacturing Share. Our handling of labor share in costs is
more involved. There are several data sources, however, no one source provides a complete
data set. If necessary, we used government statistics office data. First, we start with National
Accounts Official Country Data from the United Nations Statistics Division. We obtained
compensation and wages for employees in manufacturing for Australia, India, Japan, Korea,
the Philippines, Thailand, the UK, and the US. The data for Canada are for 2004 and we used

the inflation rate data from the IMF as a proxy of labor costs.
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The data for workforce are obtained from Labor STAT in the ILO, which are labeled
“Total Employment.” We obtain the data labeled “Total Paid Employment” for India because
“Total Employment” was not available. The data for wages are obtained from the US Bureau
of Labor Statistics (BLS). For the countries whose wage data are not available in the US BLS
except for Vietnam, the data are obtained from Labor STAT in the ILO. The data for wages
and employments for Vietnam are from their government’s statistical office.

The data on average years of schooling are taken from educational attainment of the
total population data by Barro and Lee (v.2.0, 07/10). We use data on regional trade

agreements and PTAs from the WTO."!

' http://rtais.wto.org/Ul/PublicMaintainR TAHome.aspx.
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Table 1

TRADE, LABOR, AND INCOME DATA

Human-capital-adj.

Importsas %  Imports from Mfg. Mfg.
of mfg. sampleas%  Mfg.wage Mfg. wage labor labor % share

Country spending of all imports us=1) us=1) us=1) of GDP
Australia 27.45 84.34 0.9694 0.9823 0.0658 9.13
Austria 56.67 91.63 1.2381 1.4619 0.0348 16.79
Belgium 93.38 93.75 1.2357 1.3619 0.0380 13.76
Canada 47.65 94.92 0.9015 0.9492 0.1290 10.83
Chile 18.88 71.24 0.0837 0.0966 0.0414 3.41
China 60.28 60.14 0.0245 0.0321 1.5108 2.17
Czech Rep. 52.72 89.67 0.2448 0.2353 0.0766 14.55
Denmark 53.23 91.07 1.3117 1.4986 0.0228 13.34
Finland 37.81 88.46 1.1338 1.3024 0.0222 14.77
France 33.10 92.08 1.0874 1.2416 0.2043 11.82
Germany 36.24 90.22 1.2838 1.3032 0.4614 21.57
Greece 42.44 89.55 0.4929 0.5625 0.0223 5.56
Hungary 55.76 87.86 0.2209 0.2290 0.0409 8.54
Iceland 54.20 93.82 0.8668 0.9762 0.0011 6.37
India 15.54 74.4 0.0306 0.0477 0.3427 2.11
Indonesia 34.30 62.4 0.0266 0.0389 0.5021 6.86
Ireland 83.83 94.11 1.1130 1.1705 0.0148 8.57
Israel 40.82 89.62 0.4728 0.4963 0.0206 7.64
Italy 24.05 87.53 0.9334 1.1135 0.2107 13.20
Japan 10.96 84.2 0.8594 0.9033 0.6843 13.66
Malaysia 51.40 67.52 0.1490 0.1721 0.1059 13.37
Mexico 68.05 91 0.1197 0.1495 0.2577 458
Netherlands 76.38 88.91 1.1718 1.2654 0.0552 10.93
New Zealand 31.27 90.5 0.5595 0.5479 0.0180 9.13
Norway 45.67 94.59 1.4136 1.3925 0.0160 7.41
Philippines 84.30 79.1 0.0356 0.0439 0.1537 6.87
Poland 37.42 91.11 0.1893 0.2517 0.1045 8.72
Portugal 45.18 95.68 0.3144 0.4116 0.0401 8.90
Rep. of Korea 20.07 84.73 0.5087 0.5280 0.2510 16.84
Russian Fed. 21.66 83.01 0.0578 0.0673 0.6490 5.74
Spain 33.01 92.24 0.6910 0.7966 0.1451 10.23
Sweden 44.23 92.75 1.1500 1.1914 0.0366 11.80
Switzerland 59.06 91.9 1.2098 1.4006 0.0357 13.53
Thailand 39.32 79.33 0.0555 0.0761 0.2401 10.42
Turkey 29.57 85.12 0.1533 0.2148 0.1478 6.64
UK 39.94 89.83 1.0676 1.2690 0.1969 11.20
USA 22.43 86.22 1.0000 1.0000 1.0000 8.12
Vietnam 37.63 72.41 0.0383 0.0561 0.2220 23.66

All data except GDP are for the manufacturing sector in 2005. Spending on manufactures is gross manufacturing
production less exports of manufactures plus imports of manufactures. Imports from the other 36 countries
exclude imports of manufactures from outside our sample of countries. To adjust the manufacturing wage and
manufacturing employment for human capital, we multiply the wage in country i by exp(—006H;) and
employment in country i by exp(006H;), where H; is the average years of schooling in country i as proposed in
the EK analysis. EK used this measure by Kyriacou (1991). See the Appendix for a complete description of all

data sources.
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Table 2

TARIFF (MFN APPLIED, SIMPLE AVERAGE)

MEFEN Applied MEFEN Applied
Australia 3.90 Japan 2.80
Austria 3.90 Malaysia 7.90
Belgium 3.90 Mexico 13.30
Canada 3.70 Netherlands 3.90
Chile 6.00 NZ 3.20
China 9.00 Norway 3.90
Czech Rep. 3.90 Philippines 5.80
Denmark 3.90 Poland 3.90
Finland 3.90 Portugal 3.90
France 3.90 Korea, Rep. 6.60
Germany 3.90 Russian Fed. 11.10
Greece 3.90 Spain 3.90
Hungary 3.90 Sweden 3.90
Iceland 2.40 Switzerland 2.10
India 10.10 Thailand 8.20
Indonesia 6.80 Turkey 4.70
Ireland 3.90 UK 3.90
Israel 4.90 USA 3.30
Italy 3.90 Vietham 15.70




Table 3

SUMMARY OF PARAMETERS
Parameter | Value Definition
a 0.12 | Final manufacturing demand share of GDP
p 0.19 Labor share of costs
0 8.29 Comparative advantage
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Table 4

TRADE EQUATION ESTIMATION

Variable est. s.e.
Distance 1 —1.68 0.07
Distance 2 -1.89 0.05
Distance 3 -1.99 0.04
Distance 4 -2.18 0.04
Distance 5 -2.59 0.02
Distance 6 -2.73 0.02
Shared border 0.14 0.05
Shared language 0.17 0.04
PTA 0.25 0.04

Source Country Destination Country
Country est. s.e. est. s.e.
Australia —-0.06 0.05 0.07 0.08
Austria —-0.15 0.05 -0.21 0.08
Belgium 0.23 0.05 1.26 0.08
Canada 0.22 0.05 0.28 0.08
Chile —-0.69 0.06 -0.87 0.1
China 1.34 0.05 1.86 0.08
Czech Rep. -0.39 0.05 —-0.46 0.08
Denmark -0.23 0.05 —0.18 0.08
Finland —0.11 0.05 -0.26 0.08
France 0.53 0.05 0.19 0.08
Germany 0.97 0.05 0.81 0.08
Greece -1.09 0.05 -1.23 0.08
Hungary -0.48 0.05 —0.58 0.08
Iceland -2.13 0.05 -2.04 0.08
India 0.19 0.05 -0.15 0.09
Indonesia 0.12 0.05 0.17 0.08
Ireland —-0.08 0.05 0.53 0.08
Israel -0.62 0.05 -0.74 0.08
Italy 0.55 0.05 0.11 0.08
Japan 1.22 0.05 0.71 0.08
Malaysia 0.34 0.05 0.58 0.08
Mexico -0.29 0.05 0.09 0.09
Netherlands 0.35 0.05 0.95 0.08
New Zealand —0.78 0.05 —0.66 0.09
Norway —0.57 0.05 —0.64 0.08
Philippines -0.2 0.05 0.67 0.08
Poland —-0.33 0.05 —-0.63 0.08
Portugal -0.6 0.05 -0.77 0.08
Korea, Rep. 0.84 0.05 0.51 0.08
Russian Fed. 0.03 0.05 -0.43 0.09
Spain 0.17 0.05 -0.09 0.08
Sweden 0.15 0.05 0.04 0.08
Switzerland 0.13 0.05 0.11 0.08
Thailand 0.32 0.05 0.35 0.08
Turkey -0.32 0.05 -0.59 0.08
UK 0.47 0.05 0.39 0.08
us 1.32 0.05 1.24 0.08
Vietnam —0.37 0.05 -0.37 0.08
Total sum of squares 1406 Error variance:
Sum of squared residuals 124.64 Two-way (o) 0.089
Number of observations 1406 One-way (0,2 0.023
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Table 5

STATE OF TECHNOLOGY
State of State of
Technology Technology
Australia 0.76 Japan 0.87
Austria 1.18 Malaysia 0.11
Belgium 1.17 Mexico 0.08
Canada 0.77 Netherlands 1.10
Chile 0.04 New Zealand 0.33
China 0.02 Norway 1.03
Czech Rep. 0.13 Philippines 0.02
Denmark 1.20 Poland 0.15
Finland 1.04 Portugal 0.25
France 1.11 Korea, Rep. 0.43
Germany 1.28 Russian Fed. 0.03
Greece 0.32 Spain 0.62
Hungary 0.13 Sweden 0.98
Iceland 0.51 Switzerland 1.18
India 0.02 Thailand 0.04
Indonesia 0.02 Turkey 0.12
Ireland 0.92 UK 1.13
Israel 0.31 us 1.00
Italy 0.98 Vietnam 0.03
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Table 6

Existing PTAs"

Group 1 Australia & New Zealand

Group 2 Canada & Chile

Group 3 Canada & Israel

Group 4 Chile & Mexico
[Austria, Belgium, Denmark, Finland, France, Czech Republic, Germany, Greece, Ireland,

Group 5 Italy, Netherlands, Portugal, Spain, Sweden, UK] & each of [Chile, Iceland, Israel, Mexico,
Norway, Switzerland, Turkey]

Group 6 [Chile, Israel, Mexico, Turkey], & each of [Iceland, Norway, Switzerland]

Group 7 Turkey & Israel

Group 8 US & Chile

Group 9 US & Israel

Group 10 US & Canada & Mexico

Group 11 US & Australia

12[A, B, C] & each of [D, E] means that Countries A, B and C have a PTA with Country D, and again,

the three countries have a PTA with Country E.
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Table 7
EQUILIBRIUM PRICES IN A BASELINE ECONOMY

Prices Prices
Australia 1.185 Japan 1.060
Austria 1.152 Malaysia 1.130
Belgium 0.968 Mexico 1.156
Canada 1.101 Netherlands 1.005
Chile 1.339 NZ 1.314
China 0.961 Norway 1.227
Czech Rep. 1.193 Philippines 1.114
Denmark 1.153 Poland 1.221
Finland 1.177 Portugal 1.257
France 1.080 Korea, Rep. 1.107
Germany 1.006 Russian Fed. 1.221
Greece 1.325 Spain 1.143
Hungary 1.225 Sweden 1.132
Iceland 1.473 Switzerland 1.100
India 1.222 Thailand 1.149
Indonesia 1.192 Turkey 1.227
Ireland 1.066 UK 1.063
Israel 1.256 usS 1.000
Italy 1.104 Vietham 1.250
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Table 8

SCENARIO 1 IN THE CASE OF MOBILE LABOR

Country INX INP  SUB TOTAL Ap AW  AY AL  Am,,
Australia 179.97 14395 -36.49  287.43 -69.39 1793 216 108.80 -85.11
Austria 167.04 45225 10647  725.76 -68.66 1694 1.60 27.80 -84.61
Belgium -195.63 323.52 7729  205.18 -64.60  13.18 -0.21 -42.10 -81.48
Canada 1847 347.70 6896  435.13 -67.30 1575 1.08 410 -83.50
Chile 1684.23 419.26  56.67  2160.15  -72.80 20.74 3.11 394.40 -87.77
China 3835 23826  31.68 231.60 6440 13.19 -0.14 -1590 -81.30
Czech Rep. 369.12 44822 9547 912.81 -69.63  18.58 2.62 6220 -85.43
Denmark 182.19 43493  98.37 715.49 -68.68 1686 1.51 31.90 -84.66
Finland 313.80 40636  80.44 800.60 -69.25 17.79 2.10 58.80 -85.10
France -138.61  490.20 143.80  495.39 -66.79 1476 040 -22.90 -83.05
Germany 255.18 42426 128.39 29747 -65.01 13.70 0.11 -4430 -81.56
Greece 1049.35 436.59 65.84  1551.79  -72.47 1941 2.2 223.80 -87.49
Hungary 541.10 41520 7482  1031.12  -70.37 2025 3.76 103.30 -86.01
Iceland 292724 43122 4231 340077  -75.19 2567 6.12 580.40 -89.48
India 368.10 27833 17.72 664.16 27028 19.01 272 156.50 -85.89
Indonesia 46537 250.84  9.53 725.75 -69.61 2196 556 15820 -85.36
Ireland 4281  338.77  69.68 365.64 -66.63 1480 049 940 -83.15
Israel 678.88 396.61 61.62  1137.12  -71.05 19.16 2.53 14130 -86.49
Italy 4187 45622 12077 535.12 -67.39 1518 055 -7.50 -83.52
Japan -76.64  360.74 8524  369.34 -66.07 1443 037 -17.80 -82.38
Malaysia 289.95 24936 1650 55581 -68.16 2453 840 8630 -84.28
Mexico 17598 296.73  35.15 507.87 -68.71 1707 1.69 5540 -84.65
Netherlands -164.45 359.54  91.77 286.86 6522 13.79 0.11 -33.50 -81.92
New Zealand 153345 360.06 38.14  1931.66  -72.27 2528 723 363.00 -87.34
Norway 493.67 43398 8247  1010.11  -7040 17.67 152 96.70 -85.97
Philippines 199.97 227.61  8.16 435.74 -67.79 18.87 3.61 66.80 -84.08
Poland 46832 44586 8872 100290  -70.26 18.64 241 87.00 -85.86
Portugal 703.17  413.02 6824  1184.42  -71.06 19.06 2.44 14130 -86.46
Rep. of Korea 12487 31391 51.51 490.29 6745 1772 274 3020 -83.59
Russian Fed. 468.72  408.62  73.13 950.47 -70.24 2090 438 107.30 -85.80
Spain 102.58  402.53  86.15 591.26 -68.38  15.84 0.74 2120 -84.33
Sweden 12936 399.19  86.22 614.77 -68.19  16.16 1.10 2490 -84.27
Switzerland 3026 453.05 119.19  541.99 -67.39 1513 050 -5.10 -83.66
Thailand 296.59 254.12  16.29 567.00 -68.61 2309 696 89.50 -84.63
Turkey 51346 458.68 9299  1065.13  -7038 17.72 1.57 99.50 -85.93
UK -128.92  407.21 106.19  384.48 -66.39 1444 027 2560 -82.73
USA -131.24  293.63  60.95 223.34 -64.59  13.54  0.11 -41.70 -81.15
Viet Nam 942.00 324.57 3327  1299.84  -70.89 8321 57.74 21520 -86.34
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Table 9
SCENARIO 1 IN THE CASE OF IMMOBILE LABOR

Country INX INP  SUB  TOTAL Ap AW  AY AW Arx,,
Australia 25.38 56.08 -73.12 835 -67.60 20.58 4.13 37.20 -90.17
Austria 3534 17522 -13.06 197.50  -66.84 20.32 4.01 1432 -86.40
Belgium -27.97 12211  -27.18 66.96  -62.64 6.73 -554  -15.08 -73.78
Canada 12.28 13278  -29.93 115.13 -65.46  16.05 1.01 6.83 -83.79
Chile 162.75 167.46  -32.22 29798  -71.19 25.78 7.45 90.69 -95.23
China -3.59 92.61 -43.95 45.07 -6230 1242 -0.20 -3.67 -78.23
Czech Rep. 61.66 17398 -17.63 218.02  -67.87 26.01 8.16 2532 -88.88
Denmark 37.01 168.42 -16.52 188.91 -66.86  20.23 4.02 15.76  -86.72
Finland 5234 15795 -23.79 186.49  -67.45 23.69 6.65 23.83 -88.41
France -13.79  188.84 2.26 177.31 -64.87 1323  -0.79 -5.69 -79.64
Germany -41.33  164.61 -3.09 120.19  -62.94 897 -385 -1744 -72.53
Greece 121.26  170.44  -29.92 261.78  -70.86 24.46  6.31 62.88 -93.72
Hungary 78.07 161.63  -26.16 213.55 -68.64 2599 795 36.27 -90.66
Iceland 24283 168.86  -39.86 371.83 -73.74 48.06 2445 117.15 -96.67
India 4691 10854 -50.17 105.28  -68.53 18.57 1.99 48.33 -91.77
Indonesia 58.73 9792 -53.53 103.12  -67.82 23.96 5.95 48.34 -91.46
Ireland 0.56 13035 -28.92 101.99  -64.71 14.20 0.06 0.22 -81.64
Israel 89.95 154.52 -31.73 21274  -69.36 25.67 797 4558 -91.89
Italy 1.77  176.82 -6.81 17177  -6549 14.55 0.09 0.64 -82.14
Japan -7.82 14047 -21.21 111.44  -64.07 1322 -0.50 -4.50 -79.20
Malaysia 42.73 97.65 -50.28 90.10 -66.26 28.35 8.93 30.61 -88.75
Mexico 30.29 114.61 -43.30 101.61 -66.90 17.32 1.80 23.34 -88.00
Netherlands -21.02  136.89  -20.49 95.38  -63.26 1051 -2.51  -10.66 -76.37
New Zealand 145.08 13698 -43.07 23899  -70.64 34.13 13.50 85.69 -94.84
Norway 72.63 168.86 -22.97 21852 -68.67 2153 4.3 34.60 -90.45
Philippines 31.51 88.86  -53.98 6639  -65.88 22.14 5.66 2545 -87.86
Poland 7098 173.44 -20.34 224.08  -68.53 22.13 5.04 32.07 -90.08
Portugal 93.10 160.83  -28.98 22495  -6937 25.64 7.67 45.52 -91.87
Rep. of Korea 2461 121.73  -36.01 11032 -65.55 1940 2095 14.42 -85.51
Russian Fed. 66.70  159.11 -26.83 19898  -68.50 20.93  3.05 36.98 -90.60
Spain 23.28 156.13 -2147 157.94  -66.54 16.61 1.50 11.67 -85.62
Sweden 27.74 15491 -21.38 161.27 -66.33 1828  2.80 1297 -85.83
Switzerland 6.30 174.21 -8.35 172.16  -65.53 15.15 0.66 2.48 -82.83
Thailand 43.50 99.22  -50.58 92.14  -66.75 25.82 7.12 31.72 -89.16
Turkey 74.72  178.62  -18.45 23490 -68.65 2042 379 35.19  -90.49
UK -14.46  156.99 -13.39 129.14  -64.44 1274 -0.95 -7.11 -78.74
USA -21.86 11497 -30.90 62.21 -62.46 11.67 -1.10 -16.76 -72.24
Viet Nam 108.98 126.66  -43.59 192.04  -69.19 68.48 27.20 60.38 -92.97
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Table 10

SCENARIO 2 IN THE CASE OF MOBILE LABOR

Country INX  INP SUB TOTAL Ap AW AY AL Az,
Australia 101.62  72.64  -68.34 10542 -69.98 17.53 1.57  123.00 -85.57
Austria 36.07 126.54  -43.32 119.29  -69.06 17.05 1.53 21.60 -84.93
Belgium -58.79 9129 -50.93 -18.44  -65.04 1332 -024  -4520 -81.85
Canada -022 47.00 -77.61 -30.84  -67.73 1584  0.99 -0.60 -83.85
Chile 40271 8870  -67.98 42343 7347 1919 147 45060 -88.26
China -11.78  59.38  -67.86 -2026  -64.88 1329 -021  -19.70 -81.69
Czech Rep. 89.62 12532  -46.37 168.57  -70.03 18.65  2.52 5430 -85.73
Denmark 40.84 12284 4503 11865 -69.09 1697 145 2540 -84.98
Finland 75.58 113.22  -50.67 138.14  -69.65 1788  2.01 51.10  -85.41
France -47.04 14337  -30.07 66.25 -67.22 1492 039  -26.80 -83.40
Germany -75.81 11932 -37.02 648 -6545 1386 009 -47.10 -81.93
Greece 272.64 12249  -54.31 340.82  -72.83 19.52  2.05 20830 -87.75
Hungary 136.07 116.03  -52.05 200.06  -70.76  20.05 3.42 93.50 -86.30
Iceland 611.56 9581  -68.93 638.44  -75.51 25.65 594  548.10 -89.70
India 9130 7518 -6880  97.68  -70.67 1898 254 14450 -86.18
Indonesia 11435 6699  -71.31 110.03  -70.01 21.72  5.18 146.40 -85.67
Ireland -17.80  95.79  -52.94 2505  -67.06 14.93 0.45  -13.90 -83.50
Israel 138904 8881  -6448 16327 7143 1928 247 12980 -86.77
Italy -19.66 133.85  -36.47 7772 -67.81 1534 052  -12.10 -83.86
Japan -15.17 137.02  -31.70 90.15 -66.73 1439  0.10 -9.30  -82.93
Malaysia 196.74 108.05  -52.38 252.41 -69.41 1948 349 138.60 -85.26
Mexico 29.95 5831  -73.95 1432 -69.12 1721 1.65 48.20 -84.98
Netherlands -50.81 101.53  -46.90 382 6566 1394 009  -36.90 -82.29
New Zealand 359.64 7381  -72.51 36093  -72.86 23.16  5.14 419.40 -87.77
Norway 124.92 12244  -4947 197.88  -70.79  17.80 1.47 87.20 -86.26
Philippines 4510 58.19 -7289 3040 -6822 1862 323 5930 -8443
Poland 117.20 12523  -47.98 19446  -70.65 1857  2.19 77.90 -86.15
Portugal 188.09 121.01  -51.61 25749  -71.44 19.15 236 129.70 -86.75
Rep. of Korea 2223 69.84  -66.95 2512 -67.88 1757 244 2430 -83.94
Russian Fed. 107.98 104.24  -56.66 15556 -70.63  20.71 4.05 97.40 -86.09
Spain 2320 126.55  -42.59 107.16 ~ -68.79 1599  0.71 1530 -84.66
Sweden 27.37 11230  -48.61 91.06  -68.61 16.29 1.05 18.80 -84.60
Switzerland -17.24 13322 -36.78 7920 -67.82 1528  0.48 -9.80  -84.00
Thailand 67.17 6400  -71.28 59.89  -69.03 22,60 636 81.00 -84.96
Turkey 117.66 11694  -51.71 182.88  -70.77 17.34 1.51 89.90 -86.22
UK -41.21 11457 -43.11 3025  -66.82 1460  0.25  -2930 -83.09
us -62.53  153.52  -18.20 72.80  -65.24 1364 -003  -3830 -81.69
Vietnam 723.89 139.59  -48.32 815.17  -72.98 5285 30.42  400.80 -87.87
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Table 11

SCENARIO 2 IN THE CASE OF IMMOBILE LABOR

Country INX INP  SUB TOTAL Ap AW AY Aw Az,
Australia 34.76 72.99  -65.89 41.86 -68.15  20.66 440 3959  -90.70
Austria 21.82 12356  -39.76 105.62 -67.22 19.88 3.53 12.60  -86.33
Belgium -21.33 86.61 -49.32 15.96 -63.09 6.32 -599 -1632  -73.66
Canada 3.30 47.52  -75.36 -24.54 -65.86 15.90 0.76 512 -83.67
Chile 87.96 8580 -6633 10743 7182 2589 795 9675 -95.62
China -3.21 5832  -65.35 -10.24 -62.73 12.46 -0.28 -5.20  -78.07
Czech Rep. 40.01  122.62 -42.94 119.69 -68.24 2542 7.55 2343  -88.82
Denmark 2332 11990 -41.61 101.61 -67.25 19.84 3.57 1402  -86.64
Finland 33.69 11095 -47.39 97.25 -67.84  23.20 6.13 2196 -88.34
France -12.66  139.11  -26.03 100.42 -65.28 13.15 -0.98 -7.09  -79.53
Germany -31.14  116.58  -32.64 52.80 -63.38 8.78 -4.13  -18.68  -72.39
Greece 82.03 120.60 -51.23 151.40 -71.20  24.31 6.07 6040 -93.68
Hungary 5161 11389 -4885 11665 -69.01 2556  7.50 3421  -90.61
Iceland 131.78 9470  -66.80 159.68 -74.04  47.40 23775 113.83  -96.65
India 30.24 73.81  -66.69 37.35 -68.90 18.59 1.89 46.04 -91.72
Indonesia 3707 6528 6955 3280 -68.19 2372 567 4602 9141
Ireland -1.59 93.00 -50.20 41.20 -65.13 13.88 -0.33 -1.28  -81.54
Israel 48.17 87.46  -62.01 73.62 -69.72  25.37 7.58 4335 -91.84
Italy -1.30  130.74  -32.32 97.12 -65.89 14.43 -0.13 -0.88  -82.04
Japan -2.13 12730  -30.56 94.61 -64.70  13.48 -0.15 -1.38  -80.81
Malaysia 64.74 107.69  -48.30 124.13 -67.56  27.69 12.69 4350 -90.92
Mexico 13.93 5772 -71.94 -0.29 -67.29 17.28 1.65 2142 -87.92
Netherlands 1669 9728 4454 3604 6369 1029 -282 -11.98  -76.25
New Zealand 87.42 7571  -69.46 93.68 -71.26  34.63 1489 9449  -95.37
Norway 4838 120.13  -46.13 122.38 -69.04  21.35 446 3256  -90.39
Philippines 1846 5671 -7LI5 402 -6628 2170 523 2350 -87.78
Poland 46.89 122.82  -44.55 125.16 -68.89  21.88 472 30.07 -90.02
Portugal 65.13 118.85 -48.40 135.58 -69.73  25.34 730 4332  -91.82
Rep. of Korea 12.05 68.27  -64.75 15.57 -65.95 19.05 2.58 12.64 -8542
Russian Fed. 40.30 102.40 -53.71 88.98 -68.87  20.82 2.88 34.89 -90.54
Spain 1571 12375 -3885  100.62 -6693 1650 128 998 -85.54
Sweden 16.99 109.83 -45.24 81.59 -66.73 17.98 243 11.26  -85.75
Switzerland 1.86 12899  -33.35 97.50 -65.93 14.82 0.26 0.96 -82.74
Thailand 2535 6216 6958 1792  -67.14 2530 666 29.68 -89.09
Turkey 45.01 114.85 -48.45 111.40 -69.02  20.31 3,57  33.13  -9043
UK -12.24 11147  -39.61 59.61 -64.86 12.66 -1.14 -8.51  -78.63
uUs -21.01 12041  -29.49 69.91 -63.07 11.81 -1.02  -1547  -73.61
Vietnam 178.27 141.34  -43.47 276.14 -71.43  61.77 42.06 9336 -95.38
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Table 12

SCENARIO 3 IN THE CASE OF MOBILE LABOR

Country INX INP SUB TOTAL Ap AW AY AL Arx,
Australia 118.22 79.48  -66.36 131.33  -70.26 17.41 1.36 131.40 -85.79
Austria 3209 13231  -41.31 123.10  -69.27 17.07 146  18.40 -85.09
Belgium 6273 9455 -49.69  -17.86 -6527 1337 027 -46.70 -82.03
Canada 6.43 5489  -74.39 -13.07  -68.19 15.51 0.53 9.40 -84.21
Chile 381.77 86.71  -68.99 399.49  -73.66 19.21 1.40 438.10 -88.39
China -13.73 62.94  -66.28 -17.07  -65.12 1334  -025 -21.70 -81.89
Czech Rep. 86.50 13099  -44.48 173.01  -70.23 18.64 242 5030 -85.88
Denmark 36.87 127.62  -43.45 121.04  -69.29 17.00 1.39 2210 -85.14
Finland 72778 118.41  -48.90 14229  -69.86 17.89 1.93 4720 -85.57
France -5129 14620 -29.40 6551 -6744 1500 037 -28.70 -83.58
Germany -81.21 12450  -34.95 833 -65.68 13.93 0.07 -4850 -82.12
Greece 27321 12792 -52.73 348.41  -73.02 19.55 1.99 200.40 -87.88
Hungary 13419 12125  -5037 20507 -70.96 1995 325 8850 -86.45
Iceland 610.15 98.78  -68.26 640.68  -75.68 25.56 5.78 531.50 -89.81
India 92.23 79.55  -67.30 104.48  -70.87 18.97 244 13830 -86.33
Indonesia 116.81 71.62  -69.62 118.82  -70.22 21.60 499 14030 -85.83
Ireland -21.50 99.71  -51.51 26.70  -67.28 14.98 0.41 -16.20 -83.67
Israel 13745 9226 -6344 16627 -71.62 1933 243 124.00 -86.92
Italy -2430  139.19  -34.59 80.30  -68.03 15.40 0.50 -14.40 -84.04
Japan -10.98 14235  -29.94 101.43  -67.02 14.42 0.02  -6.50 -83.16
Malaysia 21808 11079 -51.98  276.89 -69.76 18.57  2.56 150.70 -85.53
Mexico 88.98 88.21  -62.88 11431  -70.38 16.20 026 97.60 -85.95
Netherlands -55.33  106.03  -45.10 560 -65.88 14.00 0.06 -38.60 -82.48
New Zealand 396.41 78.51  -71.11 403.80  -73.10 22.69 4.63 436.10 -87.94
Norway 122,12 127.08  -48.06 201.13  -70.99 17.84 142 8230 -86.41
Philippines 44.99 62.38  -71.23 36.13 -68.44 18.49 3.03 5540 -84.59
Poland 11491  130.87 -46.15 199.63  -70.85 18.54 2.08 7330 -86.30
Portugal 184.63 12481  -50.57 25886 -71.63 19.17  2.28 123.80 -86.89
Rep. of Korea 21.04 75.86  -64.46 3243 -68.10 17.49 229 2120 -84.11
Russian Fed. 107.68  109.93  -54.73 162.89  -70.83 20.61 3.88 9240 -86.24
Spain 1912 12970  -41.73  107.08 -69.00 16.05  0.69 1230 -84.83
Sweden 2374  116.79  -47.08 93.45 -68.82 16.33 1.00  15.70 -84.76
Switzerland -21.98  136.63  -35.80 78.85  -68.03 15.35 045 -1220 -84.17
Thailand 68.43 69.23  -69.24 6842  -69.24 2234 6.04 7650 -85.12
Turkey 117.03 12334  -49.55 190.81  -70.97 1791 1.49  85.00 -86.37
UK 4547 11922 -41.40 3235 -67.04 1468 023 -31.10 -83.27
us -45.81  109.27 4242 21.04 -6549 1372  -0.04 -39.60 -81.90
Vietnam 803.35  141.10  -48.90 89555 -73.41 47.86 2592 443.10 -88.18
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Table 13

SCENARIO 3 IN THE CASE OF IMMOBILE LABOR

Country INX INP SUB TOTAL  Ap AW AY Aw  Ar,,

Australia 3806 7675 -6451 5031 -6838 20.83  4.60 4141  -90.99
Austria 2073 12471 -39.65 10579  -6739 1970 333 11.88  -86.30
Belgium 2184 8622 -4996 1442 6327  6.15 -6.18 -16.83 -73.62
Canada 551 5250 -73.23  -1521  -66.23  16.04  1.18 796 -84.63
Chile 8239  81.68 -68.16 9590 -71.95 2583  7.84 9539  -95.60
China 369 59.86  -64.71 -854  -6291 1247 -031 -5.83 -78.01
Czech Rep. 3894 12374 -42.84  119.84 6840 2517 730 2265 -88.80
Denmark 2213 12021 -41.89 10044 6741 19.67 339 1330  -86.62
Finland 3274 11202  -4728 9749 -68.00 2300 591 21.18 -88.32
France -1346  136.81  -2781 9554 -6546 13.12  -1.07 -7.68 -79.49
Germany 3207 117.16  -3285 5224 -63.56 871 -424 -19.19 -7234
Greece 81.18 121.66  -51.15  151.69 -71.35 2425 596 5938  -93.67
Hungary 50.66 11491 4877 11681 -69.16 2539 731 3336 -90.59
Iceland 129.46 9433 -67.16  156.63 -74.17 47.13 2347 11246 -96.64
India 3023 7548  -66.18  39.53  -69.06 18.60  1.85 4510 -91.70
Indonesia 3749 6756 -68.72 3633 -6835 23.62 555 4507 -91.39
Ireland 242 9333 -5041 4049 6530 13.75 -049  -190 -81.51
Israel 4721 8775 -62.16 7281 -69.87 2524 742 4244 91.82
Italy 238 13120 3260 9622 -66.06 1439 -022  -1.51 -82.00
Japan 036 12865 -30.53  97.76 6493 13.63 -0.03 -026 -81.35
Malaysia 6771 10720 -49.21 12571 -67.85 2793 1341 4596 -91.28
Mexico 28.81 8133  -6237  47.77 -6837 1753 250 3248  -90.04
Netherlands -17.50 9778 -4470 3559 -63.87 10.19 -2.94 -12.53 -76.21
New Zealand 91.19 7741 -69.06  99.55 -71.45 3491 1524 96.70  -95.50
Norway 47.11 12038  -4641  121.08 -69.20 2127 434 31.72 9037
Philippines 18.47 5887 -70.28 706  -66.45 2153 505 2270 -87.75
Poland 4591 12394 4445 12540 -69.05 2178 459 2924  -90.00
Portugal 63.35 11836  -4898 13273 -69.88 2521  7.15 4240 -91.80
Rep. of Korea 1190 7171 -63.25 2036 -66.12 1891 243 1191 -8539
Russian Fed. 39.95 10431 -53.19  91.07 -69.03 20.78  2.81  34.02  -90.52
Spain 1442 12237 3998  96.81 -67.09 1646 119 927 -8551
Sweden 1595 11022 -4546  80.70 -66.90 17.86 228 1056 -85.72
Switzerland 070  127.62 -3456  93.76 -66.10 1469  0.09 033 -82.70
Thailand 2574 6512 -6837 2249 -6730 2509 647 2884 -89.06
Turkey 4457 11699  -47.87 11370 -69.18 2026  3.48 3228  -90.41
UK -13.10 11186 -39.87 5889  -65.04 1263 -122 -9.09 -78.58
us -1575  87.14  -4937 2202 -63.25 11.83  -1.06 -16.07 -73.52
Vietnam 184.41 13934 4524 27850 -71.79 6226 4441 9858  -95.66
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Table 14

EQUILIBRIUM TRADE SHARES IN BASELINE ECONOMY

Canada UsS

Canada

US

0.171645 0.397215

0.077685 0.416425

Table 15

Canada’s Change in Imports from Member Countries Except For the US

Mobile Labor Case Immobile Labor Case
Scenario 2 23.11% 15.77%
Scenario 3 36.57% 24.31%
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