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Abstract
This paper examines the impacts of Japan-Mexico FTA (JMXFTA), which was
enacted in 2005, on Japanese exports to Mexico. The authors construct a theoretical
trade model of heterogeneous firms, which is based on the Melitz-Chaney model, and
derive the theoretical relationship of the impacts of tariff changes on extensive and
intensive trade margins. Applying this model, the authors estimate the impacts of
JMXFTA on product-level extensive and intensive margins of Japan’s exports to
Mexico by using the most detailed commodity trade data. The results show that a
large increase in Japan’s exports to Mexico from 2004 (before IMXFTA) to 2006
(after IMXFTA) is explained by an expansion in intensive margins but not by
extensive margins. The findings are different from earlier studies that use cross

country, aggregate trade data.
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1. Introduction

Japan has become active in establishing free trade agreements (FTAs) since the turn of the
century. The first FTA for Japan was with Singapore, which became effective in November 2002.
The second FTA was with Mexico, which became into action in April 2005. As of January 2014,
Japan has enacted 13 FTAs and signed one FTA awaiting ratification. The main objective of FTAs
for Japan is to expand exports to the FTA partners.

Since multilateral negotiations for trade liberalization under the General Agreement on
Tariffs and Trade (GATT)/World Trade Organization (WTO) became stalled, increasing number of
countries became interested in FTAs as a means to expand their exports, which would contribute to
economic growth. It was in the early 1990s when the Uruguay Round of multilateral trade
negotiations under the GATT were in deadlock that many countries began negotiating FTAs. The
FTA frenzy continued even after the WTO was established in 1995 and after the first multilateral
trade negotiations under the WTO, or the Doha Development Agenda (DDA), began in 2001,
because DDA negotiations were making no progress due to the differences in the opinions of the
WTO members on the DDA. Faced with increasing number of FTAs, which are discriminatory in
the sense that FTA members benefit from preferential access to FTA members’ market while
non-FTA members suffer from discrimination in those markets, Japan became interested in FTAs in
order to avoid discriminatory treatment in many countries in the world.

In light of increasing importance of FTAs for Japan’s trade policy, this paper attempts to
examine the impacts of Japan-Mexico FTA on Japan’s exports to Mexico. This type of research is
very important as it tries to confirm the expected impacts of FTAs. It is well known that FTAs would
lead to an expansion of trade between FTA partners, or the trade creation effect of an FTA. Ando
and Urata (2011) conducted a detailed analysis of the impacts of Japan-Mexico FTA (JMXFTA) on
bilateral trade and found that bilateral trade of many products, which were protected but liberalized
under the FTA, increased substantiallyl. This paper attempts to investigate the impacts of FTAs on
trade from different perspectives, that is, extensive and intensive margins, in order to deepen our
understanding of the issue by shedding new light”.

Not so long ago, we took for granted that trade liberalization expands trade volumes and in
turn leads to economic growth. However, since the last decade, some empirical as well as theoretical

researches have shed light on the fact that trade liberalization affects trade margins in two different

"In their analysis of trade and regional trade agreements including FTAs and customs unions
involving 67 countries for 27 years from 1980 to 2006, Urata and Okabe (2014) found positive or
trade creation effect in many cases but not in all the cases. The presence of non-tariff barriers and/or
difficulty in the use of FTAs seems to prevent the trade creation effect.

? Unless otherwise specified, the terms “extensive margin” and “intensive margin” refer to the
product-level margins rather than the partner-level margins.

2



ways. A change in trade margin can be decomposed into two margins, the change in trade volume
per existing traded good and the change in the number of traded goods. The former is referred to as
the intensive margin and the latter as the extensive margin. The intensive margin brought out by
trade liberalization simply means increasing production of a good that already has a comparative
advantage while decreasing the production of a good with comparative disadvantage. On the other
hand, the extensive margin indicates that the exporter starts to gain a comparative advantage in a
new good. In other words, the exporter who expands its trade volume through the extensive margin
experiences a change in production as well as trade structure. In this sense the effect caused by this
change may be long—lasting.3

Although the impact of these two margins on economic growth is still being investigated,
it is now widely recognized that distinguishing these margins is important when the effects of trade
liberalization are considered. In particular the extensive margin has been paid little attention as a
factor of trade expansion. The structure of the paper is as follows. Section 2 reviews the literature on
the impacts of FTAs and trade liberalization on intensive and extensive trade margins. Section 3
presents the model used for our analysis of the impacts of the JMXFTA on extensive and intensive
trade margins regarding Japan’s exports to Mexico. Our model is based on Melitz-Chaney type
heterogeneous firm trade, but it differs from their models in some points: our model addresses the
different characteristics by industry, and our model incorporates transport costs and tariff barriers
separately. This separation is important when we analyze the effect of tariff reduction. Section 4
provides an overall picture of Japan’s exports to Mexico before and after the FTA. Section 5
provides the details of the data of tariffs and exports. Section 6 presents and discusses the results of

the empirical analysis, and section 7 concludes the paper.

2. The Impacts of Trade Liberalization on Intensive and Extensive Trade Margins: A Brief
Survey of Literature

Let us begin with theoretical explanation of the importance of considering the extensive
margins in the analysis of trade flows. Using heterogeneous firm framework, Chaney (2008)
examines the importance of the elasticity of substitution between goods in determining the effect of
trade barriers on export volumes, and shows that the magnitude of the elasticity of substitution
affects export volume through the intensive and extensive margins differently. Helpman, Melitz and
Rubinstein (2008) (hereafter HMR) argue the importance of the extensive margin in different way
from Chaney. They theoretically and empirically show that the estimates in gravity equation would
be biased if the extensive margin is omitted.

The question which margin is more affected by the trade liberalization is solely an

empirical issue. Using more than 5,000 product categories, Hummels and Klenow (2005) identify

* Buono and Lalanne (2012) touch on this point.



that larger economies tend to export more than smaller economies and the extensive margin plays a
crucial role of their export expansion. Arkolakis, Demidova, Klenow, and Rodriguez-Clare (2008),
based on the method developed by Feenstra (1994) with Costa Rica’s product category level dataset,
find trade liberalization raises product variety (the extensive margin, in our term). Also adopting the
Feenstra methodology, Kehoe and Ruhl (2013) find that extensive margin contributed significantly
to trade expansion between the US and its FTA countries. Dutt, Mihov, and van Zandt (2013) focus
on the impact of WTO membership on the intensive and the extensive margins and find that the
WTO membership raises the extensive margin but decreases intensive margin with country-level
data in the panel gravity model. There are some other studies that show the significant impact of
FTA on the extensive margin including Hillberry and McDaniel (2002) on the impacts of the North
American Free Trade Agreement (NAFTA) on the NAFTA members’ trade and Foster (2012) on the
effects of preferential trade agreements (PTAs) on impor‘[s.4 These studies seem to indicate that the
extensive margin plays an important role in determining the size of trade in the case of policy change,
as argued by Kehoe and Ruhl.

As seen from the discussions above, majority of the studies which we reviewed find that
trade liberalization and FTAs lead to an expansion of extensive margins of trade. However, there are
some studies, a few though, which find limited role of the extensive margin. Buono and Lalanne
(2012) estimate the impact of the Uruguay round on French firms’ export activities and find the tariff
reduction resulted in noticeable export expansion, mainly through the expansion of intensive
margins. This study uses firm-level data, unlike most other studies, which use trade data. Debaere
and Mostashari (2010) analyze the sources of the changes in the extensive margins of the exports to
the US by using disaggregated trade and tariff data, and find that tariff reduction has a limited impact

on the extensive margin.

3. The Model

In this section we set up a model which is used for the empirical study in a later section.
Our model has a similar structure to Chaney (2008) which theoretically incorporates intensive and
extensive margins into heterogeneous firm model a la Melitz (2003). We assume that consumers of a

country i has the following utility function,

* There are some studies which have different definition of extensive margin, such as Fellbermyr
and Kohler (2006) and Evenett and Venables (2002). They define the extensive margin is the
number of new market (country) although Evenett and Venables don’t use the term “extensive”. In
addition, Amurgo and Pierola (2008) develop the method to separate two extensive margins (the
numbers of new products and new markets).
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There are S industries, and a representative consumer in the country i consumes a homogeneous
good, q,, and a continuum of differentiated goods qs(w), o € 2,. The homogeneous good is
assumed numeraire and freely traded between countries without any cost. The consumers spend a
share p for each good, such that uy + ¥5_, s = 1. o, is the elasticity of substitution between
differentiated goods for industry s, and assumed o, — 1 > 0.

Maximizing the utility subject to the budget constraint gives the country i’ s demand for

differentiated goods of industry s.
qsi(w) = psYipsi (@)% Py;. (1)

Y; is country i’ s income and puY; is the expenditure for the goods in industry 5. Pg; is country

./ . . . . . .
i s composite price index in industry s, given by
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A firm in the country i exports differentiated product to country j covering
transportation costs and import tariff incurred by country j. The transportation costs include freight
and insurance which become greater as the distance between countries i and j becomes longer.
We assume that the cost is in the form of iceberg that country j receives one unit of a good in
industry s if country i ships 7g; unit to country j. A tariff rate tg; is incurred by country j for
industry s. We assume that 7y; > 1 for i # j, and 7y; = 1, and tg; > 0. There is an additional
cost, fsj, which must be born by a firm when it exports,” given by fsij > 0 for i #j, and
fsii = 0.

Assuming only labor is a factor of production, and the good q, is produced under
constant returns to scale technology, while the differentiated products q,(w),s > 1 are produced
under increasing returns to scale technology. Consider the case that a representative firm in country

i exports a differentiated good to country j. Maximizing the profit subject to the budget constraint,

> To keep the model as simple as possible, we assume there is no fixed cost for entering the market.
In other words, the firm has two choices, supplies to domestic market or supplies to both domestic
market and country j.



we have the following optimal pricing rule which shows a constant mark-up over the marginal cost:

w;iTsii (1 + ts5)
Psij(<ﬂ) = a%, 2)

where ¢ is the firm’s labor productivity, w; is country i’ s wage rate which equals to the
marginal cost, and a = g,/(g; — 1). As in HMR (2008), Chaney (2008), and others, we assume the

productivity ¢ follows Pareto distribution over the range of [1, +20);
Pr(g <) =G(p)=1—¢7%,

where parameter g stands for the curvature of the density with y; > o5 — 1. Using equations (1)
and (2), we have the demand for differentiated goods produced in country i and sold in country j

of industry s as follows:

1-0;

s—1
Py (3)

W-(l + tsj)Tsij
%51 (9) = psj(9)qsij (@) = psYja' ™% (lTS])S”>
We next consider the heterogeneity of producers. To find the volume of differentiated

goods exports from country i to country j in the heterogeneous firm model, we define the

productivity threshold using the density function above. Since the firm’s profit in the country i

from exporting differentiated goods to country j is my;;(¢@) = (psj(q)) —M) qsij (@) —
fsij» the threshold is obtained to solve for ¢ by setting m,;;(¢) = 0. We therefore obtain,
1
o (L)M @
usY; Ps; .

Equation (4) indicates that an increase in either export fixed cost (fy;;), marginal cost (wg;)
for each industryé, tariff rate (t5;), or transportation cost (g;;) increase the threshold of export (@).

On the other hand, an increase in either demand share (i), income (Y;), or price index (P;) reduces

Q.

With this result, we calculate the number of exported goods which equals the number of

6 In order to seek more rigorous empirical evidence in later sections, we assume here the marginal
product of labor differs over industries. It is often observed that productivity difference, strength of
labor unions, inertia of mobility, and others lead to different wage rates over industries.
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exporters. Combining the maximum number of differentiated goods with Pareto distribution, we

have the following:

[ee]
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¢

where Eg;; is the number of goods exported from country i to country j, and Nj is the maximum
number of differentiated goods produced in industry s. Equations (4) and (5) indicate that Eg;; is a
function of the maximum number of differentiated goods in industry s, the entry cost into export
market, industry-wise income of country j, marginal cost, transportation costs, price index, and the
tariff rate. Among these variables, an increase in either fg;;, wg;, tgj, or Ty; decrease Eg;j, by
raising @. On the other hand, an increase in variables such as ug, Y;, or Pg; raises Eg;; through
the reduction in ¢.

The extensive margin, we define, is a change in the number of exported differentiated
goods by industry. In order to obtain the extensive margin of exports, we take logarithm and
deference in terms of time of both side of equation (5).

On the other hand, the intensive margin of export is defined as a change in the average
volume of exported differentiated goods by industry. To see this, we first calculate the total volume
of trade in differentiated goods. This volume of exports7 is calculated from the number of
differentiated goods N and the volume of exported goods for industry s which is described by

equation (3). Then we have®

Xsij = J Nsxsij(go)dGGP)
? (6)

55_1NS¢_Y5_

1-o05
Y. awsi(l + tsj)Tsij Vs _
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The term, Ny ¢ ~7s, is the number of exports in differentiated goods defined by equation (5), and the
@ is a threshold condition which is defined by equation (4).

The total volume of differentiated good exports can be divided into two parts: the number

of exported differentiated goods and the average volume of the differentiated exports, or Xg;; =

’ The total volume of exports includes homogeneous good and differentiated goods. To make the
model as simple as possible, we ignore the trade in homogeneous goods trade.

¥ The model analyzes the export from country i to country j, only national income of country j
appears in the equation which differs from Chaney’s (2008) model.
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Esin(Xsij/Esij)' Egj is shown in equation (5), while the term (Xsij/ESij) can be shown as

follows:

1-o0;
awg; (1 + tg;)Ts; ¥s g1
Isij = psY; — —~ P
P ¥s — (05— 1)

(7)

J

The extensive and the intensive margins are changes in volume of equations (5) and (7).
Taking natural logarithm and difference with respect to time of both sides of the equation, we have
AlnXg;; = AlnEg;; + Aln( Xsij/Esi j). We define that the extensive margin is the first term and the
intensive margin is the second term of the right side of the equation.

Hence, from equation (7), the intensive margin of trade includes the entry cost into export
market, industry-wise income of country j, marginal cost, transportation costs, price index, the tariff

rate, and the threshold condition.

Impact of FTA on extensive and intensive margins

Next we analyze the effect of FTA on the intensive and the extensive margins. Let us first
define the effect of FTA is the same as a decrease in tariff rate of country j. First we analyze the
effect of FTA on the extensive margin. It is clear that from equations (4) and (5), the extensive
margin is a function of a tariff rate, and a decrease in tariff rate reduces the threshold point, ¢, and
in turn a decrease in ¢ raises the extensive margin since —y; < 0. We hereafter refer to this as a
productivity effect.

Now note that the country j/ s income Y;

i is also a function of tariff rate t;; because Y;

j
is expressed by Ys=1 WgLj + Xs=q {fooo ;i () dG () + f; tsidsij (@) dG(qo)}.9 The first term

(wg;L;) means the total labor income of country j, the first integral in the bracket expresses sum of
firm’s profit, and the second integral in the bracket stands for collected tariff revenue. An increase in
tariff rate creates tariff revenue which tends to raise country j/ s income, Yj. Since 9Y;/dts; > 0
from the equation of Y; above, a decrease in t;; reduces Y; and in turn raises @. This finally
reduces Eg;;. However, many researchers find the positive correlation between trade liberalization
and national income such as Sachs and Warner (1995), Krueger (1997), and Frankel and Romer
(1999), to name a few. If this is the case, the effect of the tariff reduction on the national income can
be positive. The total effect of the FTA on the national income is therefore ambiguous. We hereafter

refer to this as an indirect income effect.'® The combined effect of the formation of the FTA on the

’ However Pg; is not a function of tg;. Since Pg; is a function of an optimum price of country j,
(psj) which is a function of t;.
10 Chaney (2008), Crozet and Koenig (2010), and Arkolakis (2010) assume the income effect is
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extensive margin hence depends on the balance of strength between the two.

PROPOSITION 1: Extensive margin is positive if and only if the elasticity of income with respect to
the tariff is smaller than (o5 — 1). &y, < (05 — 1).

PROOF: Inserting equation (4) into equation (5) and taking natural logarithm of both sides of the

equation, and taking derivative with respect to ln(l + & j), we have:

alnEsij [ 1 1]
= & — 11,
n(1+t,;) log—17

where &,, = dlnY;/ 6ln(1 + & j), which means the elasticity of tariff with respect to the national
income. If this equation is negative, the FTA expands the extensive margin of the trade. This is

positive if and only if &, < (o5 — 1). If this is the case, the FTA expands the extensive margin. W

We next analyze the impact of FTA on the intensive margin. Since the intensive margin
can be obtained by differencing the average volume of each export, we focus on the relation between
the left and right sides of the equation (7). In the right side of equation (7), tariff rate appears four
times: in the nominator in the parenthesis, Y}, and two times in ¢. We name the effect of tg; in the
nominator in the parenthesis and Y; as direct effect and direct income effect, respectively. The
effects of ty; through @ are referred as the productivity and the indirect income effects, same as in
the case of extensive margin. Taking care of the sign of the power of the parenthesis (g3 — 1 > 0),
we derive the direct effect of tariff reduction: 9 1Ig;;/0ts; < 0. Hence the effect of forming FTA
increases the intensive margin. The direct income effect, on the other hand, shows the negative

correlation between the intensive margin and the direct income effect.

PROPOSITION 2: (A) Intensive margin is positive if and only if the elasticity of income with
respect to the tariff is smaller than (o5 — 1), that is &,, < (o, — 1), when the productivity effects
are ignored. (B) However if the productivity effect is included, the effect of tariff reduction on the

. . . 11
intensive margin becomes neutral.

PROOF:
(A) Taking derivative of equation (7) without the productivity term (@ ~1), we have the following

result,

independent of policy changes, which is different from our model.
""" This result is similar to the effect of fixed cost on trade flows of Chaney (2008), p.1717.
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It should be negative if €,; < (05 — 1). If this is the case, the FTA expands the intensive margin.

(B) Taking derivative of equation (7) with the productivity term (@?s~1), we have the following

result,
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It is easy to infer the impact of FTA on total exports X;; from these propositions. For the

case without productivity effect, it becomes

[eyt — (05 — 1)] (1 + Ys ),

o, —1

which is positive or negative depending on the sign of &, — (g5 — 1). On the other hand, the effect

with productivity path is just the same as the effect on extensive margin in proposition 1.

4. Japan’s Exports to Mexico

Japan’s exports to Mexico began to increase sharply in 2003 after experiencing a slow
decline for several years (Figure 1). The rate of increase of Japan’s exports to Mexico from 2003 to
2007 was very high as the magnitude of the exports increased 2.7 fold in 4 years, to register 1.1
trillion yen in 2007. A major reason for the rapid expansion of Japan’s exports to Mexico is high
economic growth achieved by the Mexican economy, which registered 4~5 percent growth rates for
the 2003-2007 period. In addition, the Japan-Mexico Free Trade Agreement, which became effective
in March 2005, appears to have also contributed to the rapid expansion of Japan’s exports to Mexico.
Japan’s exports to Mexico dropped precipitously to 600 billion yen in 2009 as Mexico’s GDP
declined by 4.7 percent due to the negative impacts caused by the Global Financial Crisis in 2008.
Japan’s exports to Mexico recovered quickly in 2010, as the Mexican economy recovered quickly
and strongly. Japan’s exports to Mexico remained at around 800 billion yen from 2010 to 2013.

Japan’s exports to Mexico are concentrated in machinery products. Specifically, the

average shares of general, electric, and electronic machinery and transport machinery in Japan’s total
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exports to Mexico for the 2000-2013 period were 44.4 and 28.6 percent, respectively. Other products
which recorded relatively high shares include base metals, precision machinery, and chemical
products and plastics, whose shares in total exports were 12.2, 6.9 and 4.9 percent, respectively. The
combined share of these five products in Japan’s total exports to Mexico was as high as 97 percent.
It should be noted that these shares remained more or less the same throughout the 2000-2013
period.

Let us turn to a detailed examination of the patterns of Japan’s exports to Mexico in terms
of extensive and intensive margins in 2004 and 2006, for which we conduct a statistical analysis, in
order to discern the impacts of the Japan-Mexico Free Trade Agreement on Japan’s exports to
Mexico. We selected the years 2004 and 2006 for our analysis because of the availability of the most
detailed export data on the consistent classification basis (HS-9 digit).

Table 1 summarizes Japan’s exports to Mexico in terms of yen value and the number of
products at HS-9 digit level. The total number of products that Japan exported to the world in 2004
and 2006 amounted to 6,150 (Table 1). The number of products that are exported to Mexico in 2004
(pre-JMXFTA) and 2006 (post-JMXFTA) were 1,841 (1,493+348) and 1,859 (1,493+366),
respectively. Interestingly, the total number of exported products from Japan to Mexico grew less
than one percent during the period, despite a significant tariff reduction under the JIMXFTA.

On the contrary, the value of Japan’s total exports to Mexico increased 1.86-fold from 553
billion yen to 1,030 billion yen from 2004 to 2006 (Table 1). Of these, the value of the products that
were exported both in 2004 and 2006 increased 1.85-fold from 540 billion yen to 1,002 billion yen
(intensive margin). Whether this significant increase in Japanese export value was achieved by
Mexico’s tariff reduction under the JMXFTA is an empirical matter. The values of exports that were
exported only in 2004 and only in 2006 were 12 billion yen and 28 billion yen, respectively. These
values amount to meager 2.2 percent and 2.8 percent of the total export values for 2004 and 2006,
respectively, indicating that the turnaround (entry and exit from the export market) in Japan’s
exports to Mexico occurred mostly for the products whose export values are quite small. In other
words, exported products with large value tended to be exported in both years.

An examination of Japanese exports to Mexico by products reveals that the number of
products classified under general and electrical equipment is by far the largest, as the number of
products under these categories exported in 2004 and 2006 (for both years as well as just for one
year) amounted to 724, or 32.8 percent of the total number of exported products (Tables 2). Other
categories that registered a large number of exported products are base metals (360, 16.3%),
chemical products (265, 12.0%), precision machinery (193, 8.7%), plastics & rubber (166, 7.5%),
and textiles (166, 7.5%). These six industries as a group account for 84.9% of the total number of
products. These are the industries that experienced a substantial turnaround of the products in terms

of export status, i.e. exiting from as well as entering into the export market. Focusing on these six
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industries, we find different patterns of change in the export status of the products. For general and
electric machinery, and precision machinery, the number of products exited from the export market
is larger than the number of products entered into the export market, resulting in the decline in the
number of exported products. By contrast, for base metals, chemical products, plastics & rubber, and
textiles, the number of products entering the export market was larger than the number of products
exiting from the export market, leading to an increase in the number of exported products. Besides
these four industries, stone, cement, ceramic & glass, and transport machinery saw an increase in the
number of exported products from 2004 to 2006.

The changing pattern of Japanese exports to Mexico in terms of export value shows quite a
different picture compared to the pattern observed in terms of product numbers (Table 3). As for the
products that were exported both in 2004 and 2006, a large increase in export value (intensive
margin) was observed in general and electric machinery (227 billion yen), and in transport
machinery (162 billion yen). In terms of growth rate, pearls, precious stones/metals recorded a huge
increase of 1,300 percent. Other than this industry, prepared foodstuffs, beverages & tobacco, stone,
cement, ceramic & glass, animal/vegetable fats, oils & waxes, and transport machinery showed high
increase of more than 200 percent. An investigation of the turnover of the exit from and entry into
the Mexican market by product shows that the value of newly exported products in transport
machinery in 2006 was large at 20 billion yen, accounting for as much as 70.5 percent of the total
value of newly exported products. For the transport machinery, the value of exported products that
exited from the export market was small at 300 million yen. The net increase resulting from the
turnover was quite large at 19.7 billion yen. The values of newly exported products were quite large
for base metals and general and electric machinery, respectively at 3.4 billion yen and 2.1 billion yen,
but the values of the products exited from the exported market were significantly larger, respectively

at 5.0 billion yen and 4.9 billion yen, resulting in the net decline in the turnover value.

5. Empirical Analysis
5.1 Empirical Framework

We estimate the impact of FTA on trade flows, in particular extensive and intensive
margins by applying the model developed in section 3. Following HMR (2008), we assume
Tgj = djje's, where d;; represents physical distance between countries i and j, and ug is the
error term with a mean of 0 and a variance of 2. In order to estimate of the effect of FTA on the

extensive margin, we insert equation (4) in equation (5) and then take logarithm of equations (5),

Y. Y.
InEg;; = Bg + — ln,uSYj—ySln(l + tsj) - Infg;;—vysInwg;—ysInd;; + ysInPg; + u,
o, —1 o, —1
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where fr = InNg — ysalna which is constant over time.

The extensive margin can be obtained by taking the difference in terms of time of the equation.

AlnEg; = yil Aln,usY}-—ySAln(l + tsj) - ﬁAlnfsU—ysAlnwsi + ¥sAInPg; + Aug. (8)

Os

We apply the same procedure to equation (7) to get the estimated equation for the intensive margin

for the case of no-productivity path (assuming ¢ = 1).
Inlg;; = B; + Inu,Y; — (o5 — D[In(1 + tsj) + Infg;; + Inwg; + Ind;j — lnPS]-] + ug,

Vs

oD (0, — DIna which is constant over time. The intensive margin is
s— s—

where f; =1In

obtained from time-differencing the equation,
Alnlg; = AlnpY; — (o, — D[AIn(1 + t4;) + Alnfy;; + Alnwg; — AlnP;| + Aug. (9

Equations (8) and (9) are different from theoretical gravity equations developed by, for
example, Chaney (2008), Anderson and van Wincoop (2003), and HMR. (2008).12 The most
important difference from them is the inclusion of the industry level income effect, ie., AlnyY;.
Since we focus on the impact of FTA by industry, the term of industry specific demand plays an
important role although all previous studies ignore it."” The second important difference is the
presence of the policy variable tg;. We explicitly separate the policy variable of trade liberalization
tsj from the transportation costs 7;;. This separation is particularly important for a policy analysis
because the transportation costs 7g;; contains a physical distance between the two countries which
is not a policy variable.

In the empirical analysis, country j’s imports from the world for the goods in industry s
(Mg;) are used as a proxy for the industry level expenditure for the goods in the industry (u,Y;). The
utilization rate of FTA preferential tariffs is assumed to be 100%. In other words, exporters in
country i always make use of preferential tariff rates granted by country j whenever possible. We
also assume that fixed cost in each industry (f;;;) and distance between countries i and j (d;;) are
constant over time.

Consequently, the equations to be estimated are given by:

12 Exactly speaking, our estimation equation is not a gravity model because it includes only one
country income, not two, and the dependent variable is not the bilateral trade flows but one way
exports from country i to country j.

B HMR (2008) and Chaney (2008), for example, include exporter’s and importer’s total demands
(GDPs) in the estimation, not industry specific demands.
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AlnEg;; = Bf*AlInTy; + B5*AlnM; + B5*Alnw;s + BL*AlnPg; + ug, (8)
Alnlg; = B"AInTy; + B5*AInM; + BY*Alnwyg + Bi"AlnPs; + u, 9)

where Tg; =1+ t;;. Expected signs for these variables are f; <0, f, >0, f3 <0, and

B4 > 0 for both extensive and intensive margin equations..

5.2 Data

The data on our dependent variables, the extensive (E) and intensive margins (/) of Japan’s
exports to Mexico, are taken from the Ministry of Finance (MOF) of Japan’s Trade Statistics of
Japan, which records trade flows for Japan at the most detailed 9-digit tariff line level, and then
aggregated to the 6-digit commodity level. We focus on the year 2004 and 2006, one year prior to
and after the enactment of JIMXFTA. The data for both years are based on version 2002 of the
Harmonized Commodity Description and Coding System (HS code). For some commodities,
however, minor revisions of commodity definition at the 9-digit level have been made by the
Government of Japan between the two years. In such case, we use concordance tables published by
the MOF in order to connect the two point datasets. Data on intensive margin are deflated and
converted from Japanese yen to U.S. dollars. Both GDP deflator and exchange rate are obtained
from the World Bank’s World Development Indicator.

Our tariff data (T) are taken from the UNCTAD TRAINS database through the World
Integrated Trade Solution (WITS) website. AlnT is calculated by taking the difference between log
of Mexico’s Most-Favored Nation (MFN) applied tariffs in 2004 and log of its preferential tariffs
vis-a-vis Japan in 2006 under the JIMXFTA. It should be noted that between 2004 and 2006, Mexico
has implemented unilateral liberalization by reducing its MFN tariffs vis-a-vis WTO member
countries. In fact, Mexico’s simple average MFN applied tariff rate dropped from 17.5% in 2004 to
13.6% in 2006, whereas its preferential tariff rates against Japan was 7.8% in 2006 (Table 4). This
suggests that while AlnT actually represents tariff-saving effect that Japanese exporters have
enjoyed after the enactment of the JMXFTA, it does not necessarily represent the preferential
margin for Japanese exporters. We therefore construct an alternative variable AlnTpr, which is the
difference between log of Mexico’s MFN tariffs in 2006 and log of its preferential tariffs applied on
imports from Japan in 2006.

Data on Mexico’s imports from the world (M) are taken from the Trade Map, developed
by the UNCTAD/WTO International Trade Center (ITC). Data on Japan’s wage rates by industry
(w) are drawn from the UNIDO’s International Yearbook of Industrial Statistics for manufacturing

sector and from the OECD’s STAN Structural Analysis Database for agricultural, forestry, fishing,
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and mining sector, and converted from ISIC revision 3 product classifications to version 2002 of HS
code, using a converter provided by the WITS. We also obtain the data on price index by industry in
Mexico (P) from the OECD’s STAN. The summary statistics for the variables, which will be

included in our estimation in the next subsection, are shown in Table 5.

5.3 Results

Table 6 reports the results from our baseline OLS models estimating the impacts of tariff
reduction under the JMXFTA on Japan’s exports. Separate regressions are presented for two
alternative tariff variables dinT and dinTpr for two different dependent variables — extensive
margin (dinE) and intensive margin (dlnl). Using Monte Carlo simulations, Silva and Tenreyro
(2006) showed that under heteroskedasticity, parameters of log-linearized models estimated by OLS
are severely biased, and proposed to use Pseudo Poisson Maximum Likelihood (PPML) estimator in
estimating the gravity equations, in order to deal with the zero trade issues. However, we use OLS
estimator because all the variables in the estimation equations (8)’ and (9)’ including dependent
variables AlnE and Alnl are time difference variables rather than level variables, meaning
AInE = 0 and Alnl = 0 in an industry do not necessarily mean the level of export in the industry
equals zero.

Results in columns (1) and (5) of Table 6 show that the estimated coefficients for tariff
reduction dInT are not statistically significant in either extensive or intensive margin regressions.
On the other hand, column (6) indicates that if we use dinTpr as an independent variable, the tariff
coefficient in the intensive margin regression becomes negative and statistically significant at the
10% level, whereas that in the extensive margin regression is statistically insignificant (column (2)).
The coefficients for industry-level income, wage rate, and price index in column (6) have the
expected signs and are all statistically significant.

Next, we replicate the same specifications by limiting the sample to machinery products,
the major export items of Japan and many of which are considered to be differentiated products.
Machinery products include all the goods classified as part of general machinery (HS 84), electric
machinery (HS 85), transport equipment (HS 86-89), and precision machinery (HS 90-92). As
reported in column (7), the sign of tariff coefficient in the intensive margin regression remains
negative and statistically significant at the 5% level, whereas tariff coefficient in the extensive
margin regression is not statistically significant (column (3)). This result remains qualitatively
unchanged even if we use the alternative tariff variable (column (4) and (8)), indicating that an
increase in Japan’s exports to Mexico is explained by an expansion in intensive margins rather than
extensive margins.

As a robustness check, we estimate product-specific fixed effects models. To do this, we

create and use a two-year panel dataset with level variables, rather than using a cross-section dataset
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with time difference variables. In particular, we introduce two tariff variables dinTj,, and
dInTp,ry, in our estimation models, in order to capture the effects of Mexico’s preferential tariff
reduction vis-a-vis Japan while controlling the effects of Mexico’s unilateral liberalization vis-a-vis
WTO members as discussed in section 5.2. The results are shown in Table 7. Year fixed effects are
included in the regressions (10), (12), (14), and (16). The coefficients for preferential tariff (dInTj,,)
in the intensive margin regressions remain negative and statistically significant at the 10% level for
all-products sample (column (13) and (15)), and at the 5% level for machinery products sample
(column (14) and (16)). On the contrary, tariff coefficients in the extensive margin regressions are

unstable and not statistically significant.

6. Conclusion

This paper examines the impacts of IMXFTA on Japanese exports to Mexico. The authors
construct a theoretical trade model of heterogeneous firms, which is based on the Melitz-Chaney
model, and derive the theoretical relationship of the impacts of tariff changes on extensive and
intensive trade margins. Applying this model, the authors estimate the impacts of JIMXFTA on
product-level extensive and intensive margins of Japan’s exports to Mexico by using the most
detailed commodity trade data.

We find that, in contrast to most previous studies, intensive margin rather than extensive
margin plays an important role in explaining the increase in trade volume caused by the FTA. The
reasons for this result appear to be twofold: First, in contrast to the previous studies, we use the most
detailed HS 9-digit trade data in constructing the extensive and intensive margin dataset. The
detailed categorization enables us to capture the true impact on intensive and extensive margins.
Second, our estimation uses product level data rather than firm level data or country level data,
which were used by many previous studies adopting the Melitz and Chaney’s heterogeneous firm
models. Those models assume that each heterogeneous firm produces each differentiated product.
However, one cannot distinguish the intensive margin from extensive margin from only the
information of the firm-level-export data. For example, if a firm increases its export volume after
tariff reduction, we never know whether the firm expands export of goods it has previously exported
or starts to export a new good. According to the theory, the existing firms can never be
new-goods-exporters. In other words, the model predicts that if the existing firm increases its export
after the policy change, the export expansion is through the intensive margin, while if a new firm
emerges (starts to export) after the policy change, it is counted as the extensive margin, even if the
new firm exports the same product exported by the existing firm. Many of the literatures mentioned
above often use firm-level-export data and assume that the number of firms is a proxy for the
extensive margin. However, the number of firms does not equal to the number of products. The

definition of extensive margin is the number of new goods (not firms) introduced into the market.
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The number of firms, therefore, cannot be a proxy for the extensive margin. In this paper, we correct

this misalignment between the theory and the empirical study.
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Figure 1: Japan's Exports to Mexico by Major Products
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Source: Trade Statistics of Japan, Ministry of Finance.

Table 1: Patterns of Japanese Exports to Mexico in 2004 and 2006

Export Value in 2004 Export Value in 2006  No. of products

Category
billion JPY % billion JPY % HS 9-digit
Countinuously exported products (yy) 540.4 97.8% 1,001.5 97.2% 1,493
Desappearing products (yn) 12.2 2.2% 0.0 0.0% 348
Newly exported products (ny) 0.0 0.0% 28.4 2.8% 366
Never exported products (nn) 0.0 0.0% 0.0 0.0% 3,943
Total 552.6 100.0% 1,030.0 100.0% 6,150

Source: Computed from Trade Statistics of Japan, Ministry of Finance.
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Table 2: Patterns of Japanese Exports to Mexico by Products in 2004 and 2006 (No. of Products)

HS Section Category Tota.l .
yy yn ny yy+yn+ny nn (HS 9-digit)
1. live animals/animal products 0 2 2 4 183 187
2. vegetable products 2 0 2 4 222 226
3. animal/ vegetable fats, oils, & waxes 3 0 0 3 46 49
4. prepared foodstuffs, beverages, & tobacco 15 5 8 28 185 213
5. mineral products 5 6 5 16 142 158
6. products of the chemical or allied industries 171 43 51 265 564 829
7. plastics & rubber 121 19 26 166 105 271
8. raw hides and skins, leather 4 2 1 7 88 95
9. wood, cork, & straw 2 2 3 7 81 88
10. wood pulp wood, paper 35 8 7 50 117 167
11. textiles 72 44 50 166 921 1,087
12. footwear, umbrellas, etc. 0 1 1 2 60 62
13. stone, cement, ceramic, & glass 38 10 18 66 95 161
14. pearls, precious stones/metals 2 6 1 9 55 64
15. base metals 228 63 69 360 409 769
16. machinery and electrical equipment 547 100 77 724 327 1,051
17. transport equipment 43 6 13 62 136 198
18. optical, precision, & medicalinstruments 157 23 13 193 106 299
19. arms and ammunition 0 2 2 17 19
20. miscellaneous 48 14 69 81 150
21. art/antiques 0 1 3 4 3 7
Total 1,493 348 366 2,207 3,943 6,150

Notes: yy: exported in 2004 and 2006, yn: exported in 2004 only, ny: exported in 2006 only, nn:
never exported.

Source: Authors’ calculation from Trade Statistics of Japan, Ministry of Finance.
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