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Revealed comparative advantages
and intra-industry trade changes between
Mexico, China and the USA

Cambios en las ventajas comparativas reveladas
y el comercio intra-industrial entre México,
China y Estados Unidos

Jorge Eduardo Mendoza'

Abstract

The USA is the main trading partner of Mexico; however, Chinese
exports to Mexico have increased their role in the international
trade of the Mexican economy. The main exports from Mexico to
the USA are based on intra-industry trade and are concentrated
in the automobile industry and telecommunications. Mexican
exports to China principally consist of inter-industrial trade and
are related to comparative advantages and factor endowments
and also, to a lesser extent, on intra-industry trade. The specia-
lization of the Mexican exporting sector in the automobile and
electronic industries has created comparative advantages revea-
led in the Mexican economy. A robust least squares model was
estimated which suggest that revealed comparative advantages
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and the pull effect of trading partners have a positive impact on
intra-industry trade.

Keywords: International trade, China and Mexico trade, intra-
industry trade, Mexican exports, revealed comparative advantage.

Resumen

Estados Unidos (EU) es el socio comercial mas importante de
México; no obstante, las exportaciones de China hacia Méxi-
co han cobrado creciente importancia recientemente. Las prin-
cipales exportaciones mexicanas hacia EU estan basadas en el
comercio intra-industrial y estan concentradas en las industrias
del automovil y de telecomunicaciones. Las exportaciones mex-
icanas hacia China son principalmente de caracter inter-indus-
trial, basadas en ventajas comparativas y en la dotacién de fac-
tores; en menor medida, también existe comercio intra-industri-
al. La especializacién de la industria del automovil y la industria
electronica han generado ventajas comparativas reveladas en la
economia mexicana. Se estimé un modelo robusto de minimos
cuadrados que sugiere que las ventajas comparativas reveladas
y el efecto de arrastre de los socios comerciales han tenido un
efecto positivo en el comercio intra-industrial.

Palabras clave: Comercio internacional, comercio México-China,
comercio intra-industrial, exportaciones mexicanas, ventajas
comparativas.

Introduction

Mexican international trade is characterized by an important
share of intra-industry trade (IT) with the USA, which was
encouraged by the establishment of the North American Free Tra-
de Agreement (NAFTA). Additionally, Mexican trade has been affec-
ted by the emergence of China as a substantial trade partner,
which has become a major factor in the transformation of the
trade structure of the Mexican economy since the beginning of
the decade of the 2000s.

Mexican lIT has been studied by different authors; Esquivel
(1992) pointed out that beginning in the early eighties Mexican
IIT increased steadily, reaching more than half of all trade by the
early nineties. He also indicated that several industries increa-
sed their integration with the US economic dynamics. In order to
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analyze the initial effect of the establishment of NAFTA on Mexican
trade, Buitelaar and Padilla (1996) estimated the intra-industry
trade of Mexico with its most important trade partners for the pe-
riod 1990-1995. The results showed that more than 40% of Mexi-
can foreign trade was IIT. Additionally, the authors pointed out
that there was a reduction of lIT in Mexican non-manufacturing
activities, while there was an increase of IIT in the manufacturing
sectors that were capital-intensive.

Subsequently, Gonzalez and Dussel (1999) studied the pe-
riod 1995-1999 and emphasized that the industries that exhibi-
ted IIT showed positive trade balances, while the inter-industrial
trade exhibited a negative trade balance due to a lack of compa-
rative advantages in those economic activities. They also mentio-
ned that the total trade deficit could not be offset by the positive
balances of exports with [IT. After the establishment of NAFTA, most
of the industries with IIT continued to increase their trade integra-
tion with the US economy (Clark, Fullerton and Burdorf, 2001).
Mexico continued to increase IIT, and by the second decade of the
2000s more than 50% of the values of its exports were considered
IIT (Lépez, Rodil and Valdez, 2014).

In addition to the increasing dependency of Mexican trade
on US economic activity, recent papers have pointed out that Chi-
na has become an important trade partner of the NAFTA members,
exporting an important number of manufactures to the North
American region and engaging in important intra-industry trade
with the USA, while also importing a large amount of natural re-
sources, raw materials and food from Mexico.

Given the large amount of Mexican trade with the USA and
also the rapid expansion of trade between Mexico and China, the
present paper seeks to describe the characteristics of the intra-
industry trade of Mexico with two of its principal trading part-
ners: the USA and China. In particular, the stady is focused on
analyzing the [IT of Mexico with these two economies. The paper
is also focused on estimating and examining the effect of vertical
and horizontal IIT and the impact of revealed comparative advan-
tages of Mexican exports on the expansion of IIT. The structure
of the article is as follows: section one describes the characteris-
tics of Mexican trade with the US and China; the second section
presents and discusses the methodological aspects of IIT, vertical
and horizontal trade and revealed comparative advantages; sec-
tion three analyzes the evolution of IIT, and vertical and horizon-
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tal trade between Mexico, US and China, and finally discusses
the impact of revealed comparative advantages on Mexican trade.
The fourth section explains the empirical econometrical model
and presents the estimations of the determinants of Mexican IIT
with the US and China; finally, in section five the conclusions of
the paper are presented.

A comparison of mexican trading patterns with
China and the USA

The two most important countries in the international economy
have been reshaping Mexican foreign trade. On the one hand,
encouraged by NAFTA, the USA became the most important com-
mercial partner of México and, in 2001, the Mexican exports to
that country reached 81% of its total exports. However, the unde-
niable importance of the US market for the Mexican economy has
been diminishing in recent years by the involvement of China in
the North American region. As a result, a slight but continuous
reduction of Mexican exports to the USA has been occurring in
recent years. In 2014 the share of Mexican exports to the US de-
creased to 79.7% (figure 1).

Figure 1. Mexican exports to the USA and China as a percentage of total
exports
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Source: Own elaboration with data from United Nations COMTRADE, in: http://com-
trade.un.org/data/.
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The Chinese economy has not yet reached an important
role as a receptor of Mexican exports; however Mexican exports
to China have experienced very rapid growth, increasing its sha-
re of total exports from 0.23 to 1.5% between 2001 and 2014.
This expansion is related to the mining and manufacturing sec-
tors (figure 2). Additionally, imports from China have increased
even faster, and have made that economy the second exporter to
Mexico (figure 3). As a result, important changes to the Mexican
trade patterns have been developing.

Figure 2. Annual rate of growth of Mexican exports to the USA and China
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Source: Own elaboration with data from United Nations COMTRADE, in: http://com-
trade.un.org/data/.

Figure 3. Share of Mexican imports from the USA and China to total
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The structure of Mexican trade with the USA and with Chi-
na show different patterns, particularly with respect to the Mexi-
can exports to those economies. On the one hand, the exports to
the USA are mainly related to manufactures, particularly motor
cars, auto-parts, telecommunication equipment, monitors, and
televisions (table 1). On the other hand, the Mexican exports to
China, besides automobiles, are more related to primary goods,
of which the following stand out: copper ores, petroleum and
non-ferrous base metals. Therefore, considering the exports of
Mexico to the USA and China, it can be concluded that Mexican
exports displayed a more traditional trade with China based on
comparative advantages, although automobile exports are be-
coming more important. In contrast, the Mexican exports to the
USA mostly consist of intra-industry trade.

With respect to Mexican imports, the trade with the USA
confirms the predominance of intra-industry trade. Besides
petroleum oils which are the highest value imports of Mexico,
manufactures related to the automobile industry and electrical
equipment are the next in importance (table 2). Therefore, consi-
dering both imports and exports, Mexican trade is characterized
by a large volume of intra-industry trade.

In regards to China, besides oil, the highest value of Mexi-
can imports from China are related to parts and inputs for tele-
communication equipment and office machines as well as val-
ves, tubes, electrical power machines and auto-parts. Hence, it
can be concluded that the increasing imports from China are
related to the manufacturing sector and that those imports are
mainly inputs for that sector. Apparently, the Chinese economy
has taken over many of the imports that were previously impor-
ted from the USA. Therefore, its presence has changed the trade
structure of Mexico and the USA within NAFTA.
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REVEALED COMPARATIVE ADVANTAGES AND INTRA-INDUSTRY TRADE CHANGES...

Intra-industry trade, revealed comparative
advantages and trade structure: theoretical
and methodological aspects

Theoretical approach

The estimations of lIT and revealed comparative advantages have
become important instruments for understanding the changes
within international trade patterns. In this study it is considered
that the characteristics of Mexican trade with the USA and China
can be better analyzed by considering the degree of IIT and the
horizontal and vertical structure of the Mexican trade with those
two economies. This comparison could be useful to explain the
changes and challenges that Mexican trade has been experien-
cing in recent years, in addition to the obstacles and potential
effects of the multilateral agreements, such as the Trans-Pacific
Partnership negotiated in 2015.

The new developments within international trade theory
provided by Romer (1991), among others, have generated en-
dogenous growth models which emphasize that an important
part of international trade is related to the specialization of the
production of intermediate inputs. Additionally, Grossman and
Helpman (1991) and Krugman (1981) developed the “new theory
of international trade” based on models of monopolistic compe-
tition and increasing returns. These theoretical approaches pro-
pose that an important share of international trade is based on
economies of scale and intra-industry trade.

Additionally, in order to understand intra-industry trade as
a major component of international trade, it is necessary to take
into consideration the product differentiation concept developed by
Lancaster (1979), who modelled horizontal differentiation based on
variety preferences. This theoretical approach was later applied, at
the aggregate level, by Krugman (1979) who demonstrated a corre-
lation between preference diversity and decreasing costs. Likewise,
Stiglitz (1987) stated that the quality of commodities is determined
by their characteristics, and therefore it is possible to use prices to
separate [T into vertical or horizontal components. By extending this
approach to international trade and using differences in quality and
unit costs of exports, it is possible to define vertical and horizontal
trade and also to understand the different types of trade that enga-
ged in by both developed and under developed economies.
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Intra-industrial trade and revealed comparative
advantages: methodological aspects

The measurement of intra-industry trade developed by Balassa
(1986) initiated the development of a series of indices to measu-
re intra-industry trade. In order to analyze Mexican trade with
USA and China, this paper estimates intra-industry trade based
on the so-called Grubel-Lloyd index (GL), which is formalized as
follows:

(X + M) = |X; - Mi”}

Where X and M, are a country’s exports and imports of in-
dustry j for a spec1ﬁc period of time. The index rage is: O >IIT>
1. The greater the volume of the intra-industry trade index, the
closer the value of HTj would be to one.

Vertical and horizontal intra-industry trade

As mentioned before, lIT can be divided into horizontal interna-
tional trade (HIIT), which consists of the international trade of
goods that are differentiated by their technical and specific cha-
racteristics and vertical intra-industry trade (VIIT) which invol-
ves the exchange of commodities that differ in quality and unit
costs. HIIT relates to trade between similar partners, such as the
case of developed economies with comparable per capita inco-
me; whereas VIIT is significant in trading partners which differ
in income levels, which is related to the theory of comparative
advantages.

In order to estimate the HIT and VIIT, the unit value of spe-
cific commodity groups for both exports and imports must be
obtained. The unit values are calculated by dividing the value
of exports (imports) by the amount of exports (imports). Subse-
quently, by estimating the ratio of export value units to import
value units, it is possible to determine the type of lIT. When the
ratio lies within the range of 15%, it is considered that HIIT exits;
values exceeding that range indicate the existence of VIIT (Gree-
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naway, Hine and Milner, 1995). The 15% of the unit cost inclu-
ded in the estimations corresponds to the transportation and
insurance expenditures added to the unit price of commodities.
Formally, the division of IIT into HIIT and VIIT can be expressed as
follows:

X
For horizontal IT,1—a < UVILI <14+« and for VII,

UViX<1— UVEX>1+ hi'

S a, or v a., where:

UV = unit value per kilo

i = differentiated product traded

a = unit value dispersion criterion, used to distinguish
between vertical and horizontal trade. Normally, a = 0.15 (or
0.25)

M = Imports

X = exports

Relative comparative advantages and trade

The classical theory of trade according to Hecksher and Ohlin
states that the comparative advantage of a country for a particu-
lar product is determined by factor endowments and factor scar-
city. However, the trade model assumes a world without dis-
tortions, where comparative advantages are specified in terms
of pre-trade relative prices. Nevertheless, in the real world the
comparative advantage analysis can only be carried out by using
data of ex-post trade flows, given the difficulty of estimating the
relative prices required to set a value on the factors that deter-
mine the country’s comparative advantages.

In order to deal with the empirical estimation of compar-
ative advantages indices, Liesner (1958) developed a composite
index based on the weighted indices of relative export growth
and relative export levels for sixty products traded between Brit-
ain and three of its most important competitors: Italy, Nether-
lands and Belgium/Luxembourg. The index was considered to
be the first approximation of an index of comparative advantage
between trade partners for a single commodity. Balassa (1965)
developed the index of revealed comparative advantages (RCA),
also based on information about the structure of trade. The RCA
index is useful for identifying comparative advantages of trading
countries, although it does not determine the pre-trade rela-
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tive costs of production that are the main source of comparative
advantage; it only represents the comparative advantages of a
group of exports of a country as compared to the same exports
in the rest of the world. The index is defined as the ratio of a
group of exports to the total exports of the country (excluding
that group of exports) with respect to the ratio of that group of
exports to the total exports of the world, excluding the country
of the study. It can be formalized as follows:
Xi,n
X

RCA =""%" X\

Xt,r

Where X, represents the value of exports of a group of pro-
ducts i of country n and t represents the total other exports of
country n (except exports i). X. is the exports of the same group
in the world r (without considering the country analyzed). When
the value of the RCA index is > 1, it is considered that the country
has revealed comparative advantages for that product or group
of products.

Principal mexican intra-industry trade sectors with
the USA and China

Integration and intra-industry trade between Mexico
and the USA

The rapid growth of the export manufacturing and maquilado-
ra industries in Mexico during the decades of the eighties and
nineties was based on the supply chains developed to reduce
the costs of intermediate inputs in a competitive global market.
Typically, a large share of the manufacturing exports of Mexi-
co has been produced by the assembly plants (maquiladoras),
which import intermediate inputs from abroad and then, after
assembling those intermediate inputs and incorporating value-
added, they export them back to the USA and the rest of the world
(Hanson, 2010).

Therefore, a significant share of the trade between Mexi-
co and the USA occurs within vertical and horizontal integration
chains, where inputs from the USA are transformed in Mexico
and re-exported to the USA (Kose et al., 2004). The establishment
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of the North American Free Trade Agreement encouraged in-
creased Mexican trade with the USA based on supply chains rela-
ted to the automobile industry as well as electronics and machi-
nery. As a result, those industries have become major players in
the expansion of Mexican foreign trade since the decade of the
nineties (Lopez, Rodil and Valdez, 2014).

Therefore, considering that Mexican exports are highly
oriented to the USA, the analysis of intra-industry trade is rele-
vant, particularly with respect to manufacturing activities. Ta-
ble 3 includes estimates for the Mexican trade commodities ex-
ported to the USA that exhibited the highest intra-industry trade
index; it also contains the changes of the value of the index from
1999 to 2014.

The results identified 183 commodities at the 3-digit le-
vel that are present in intra-industry trade with the USA. They
represented 45% of the total of Mexican trade (IIT > 0.10). Also,
the dynamics of intra-industry trade showed that the industries
that were initially encouraged by the North American Free Trade
Agreement (NAFTA), such as engine motors (714), passenger mo-
tor vehicles (781) and road motor vehicles (783), have begun to
stagnate, and even show a reduction in the intra-industry index
(table 3). Therefore, even though these exporting activities are
showing increased intra-industry trade, their IIT indexes have
slightly declined since 2004.

The slowing down of IIT in Mexican trade is related to in-
creasing competition resulting from changes in the internatio-
nal trade in parts, components and final assembly within in-
ternational production networks, which has encouraged the
expansion of intra-industry trade in the manufacturing consu-
mer durables such as automobiles, computer, and televisions,
increasing the competition of Southeast Asian economies. The
growing presence of the countries of that region in the interna-
tional trade of electronic and automobiles parts and assembly of
manufactured goods is the result of an abundant labor supply
and low wages in countries such as Malaysia, Thailand, Viet-
nam and the Philippines, which have lower wages than the nor-
thern East Asian economies and even Mexico. Additionally, very
competitive ports and communications systems in most of the
East Asian economies and the localization of economies in Sin-
gapore, Malaysia and Thailand that have generated agglomera-
tion economies are factors which have encouraged outsourcing
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from other developed East Asian countries. Finally, the emer-
gence of China as a major low-labor-cost assembly center has
encouraged components and assembly activities in the region
(Prema-Chandra, 2010).

Table 3. Mexican manufacturing exports to USA with the highest
intra-industry trade 1994-2014

- IIT changes
Code Commodity 1994
2014 2014-1994
699 |Base metal manufactures 0.59 1 0.41
211 |Hides, skins 0.35 0.98 0.62
554 |Soap, cleaners 0.76 0.98 0.22
897 |Gold, silverware 0.98 0.97 -0.01
289 |Precious metals 0.01 0.96 0.95
883 |Cine film 0.39 0.95 0.56
278 |Other crude minerals 0.94 0.95 0.01
664 |Glassware 0.81 0.95 0.14
721 |Agriculture machines 0.66 0.95 0.28
246 |Wood in chips 0.07 0.94 0.87
692 |Containers, storage 0.64 0.93 0.29
745 |Other non-electric tools 0.33 0.93 0.61
713 |Internal combustion engines 0.43 0.93 0.5
743 |Pumps for fluids 0.8 0.93 0.13
292 |Crude vegetable 0.75 0.93 0.18
747 |Taps, valves 0.85 0.93 0.08
931 |Special transactions 0 0.92 0.92
274 |Sulphur 0.38 0.91 0.54
654 |Other textile fabrics 0.57 0.91 0.34
679 |Tubes, pipes 0.81 0.91 0.09
273 |Stone, sand, gravel 0.62 0.9 0.28
522 |Inorganic chemicals 0.83 0.9 0.07
714 |Engines, motors non-electric 0.61 0.88 0.27
893 |Articles of plastic 0.54 0.88 0.34
711 |Boilers 0.96 0.88 -0.08
898 |Musical instruments 0.83 0.88 0.05
784 |Parts for vehicles and tractors 0.64 0.84 0.19

Source: Own elaboration with data from United Nations COMTRADE, in: http://com-
trade.un.org/data/.
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The major intra-industry trade manufactures of Mexico
have continued growing during the period 2004-2014. These
include manufacturing activities such as passenger motor ve-
hicles (781), motor vehicles for transport of goods (782), road
motor vehicles (793) and motor vehicle parts (784), which expe-
rienced an average annual rate of growth of 10.1, 11.7, 17.8 and
10.2%, respectively. Because of this rapid growth the automo-
bile industry in Mexico has reached an important place in the
international trade of that industry. However, economies such
as China and less developed Southeast Asian countries, such
as Thailand and Malaysia, have become major competitors in
the international production of automobiles. In particular, Thai-
land has shown rapid growth in the above mentioned automo-
bile commodities of 17.5, 14.4, 17.4 and 15.7%, respectively in
the same period.?

As a result, the Asian countries of China, Thailand, Malay-
sia, Viet Nam and Singapore, increased their combined share in
the sectors of passenger motor vehicles (781), motor vehicle for
transport of goods (782), road motor vehicles (793) and motor
vehicles parts (784), in the international world trade, from 0.41,
3.9, 0.983 and 3.5% in 2004 to 1.7, 12.0, 8.4 and 10.5% in 2014,
respectively. Meanwhile, Mexico continued to expand in those
activities, but its shares increased at a slower pace, from 2.6,
8.3, 4.5 and 3.9% to 4.7, 15.8, 14.9 and 6.1%, in the same pe-
riod. Therefore, the Mexican economy has been losing ground to
the Asian production of automobiles, particularly in auto parts.
This trend probably has had a slightly negative effect on the
intra-industry trade between Mexico and the USA.

Also, it is worth mentioning that other exports showed
increasing intra-industry trade, particularly manufactures of
leather, cork, paper and cardboard, textiles and minerals. These
activities are related to the mining sector and consumer goods
sector and they revealed the importance of the integration of
trade in economic activities related to consumption or mineral
commodities. However, the value of trade of those commodities
is well below the amounts registered in the automobile industry.

Finally, in large part, the international trade between Chi-
na and Mexico is characterized by inter-industrial trade. Howe-
ver, there is a share of 17.4% that can be considered intra-in-

2 According to own estimations based on trade information of the SITC classification at three digits from
COMTRADE, United Nations.
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dustry trade which is mainly concentrated in the manufacturing
industries (table 4).

Table 4. Mexican manufacturing exports to China with the highest
intra-industry trade 1994-2012

Code Commodity 1994 2014 2014-1994
593 | Explosives, pyrotechnics 0 0.94 0.94
265 | Vegetable textile fibers 0.92 0.92
722 | Tractors 0 0.87 0.87
533 | Pigments, paints 0.51 0.81 0.3
714 | Engines, motors non-electric 0 0.78 0.78
511 | Hydrocarbon 0 0.76 0.76
682 | Cooper 0 0.72 0.72
278 | Other crude minerals 0 0.68 0.68
572 | Polymers of Styrene 0.03 0.66 0.64
611 | Leather 0.02 0.57 0.55
882 | Photo and cinema 0 0.54 0.54
784 | Parts of motor vehicles 0.53 0.53 -0.01
421 | Vegetable oils 0.43 0.43
248 | Wood simply worked 0.39 0.39
685 | Lead 0 0.33 0.33
792 | Aircraft equipment 1 0.33 -0.67
712 | Steam turbines 0.32 0.32
431 | Animal oils 0 0.3 0.3
551 | Oil, perfume 0.04 0.28 0.24
667 | Pearls, precious stones 0 0.26 0.26
292 | Crude vegetable materials 0 0.24 0.24
727 | Food machines 0.58 0.24 -0.34
542 | Medicaments 0 0.24 0.24
713 | Internal combustion engines 0.01 0.23 0.22
874 | Measure control instruments 0.02 0.22 0.2
232 | Synthetic rubber 0.22 0.22

Source: Own elaboration with data from United Nations COMTRADE, in: http://com-
trade.un.org/data/.
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Vertical and horizontal trade between Mexico and
the USA and China

As mentioned previously, horizontal trade is characterized by
the exchange of commodities of comparable unit cost, and qua-
lity, based on similar technologies. Vertical trade represents the
trade of commodities of the same industry but with different
unit costs that can be the result of different factor endowments,
consumer preferences and income distribution (Flam and Help-
man, 1997). Generally, commodities of the same industries with
different unit costs are exchanged between industrialized and
underdeveloped economies.

The estimations for the US and Mexican trade indicate
that the commercial relations of these two economies are cha-
racterized by an important level of vertical trade. In 2014, 36.7%
of total trade between the two economies was considered vertical
trade (table 5). In particular, the most important manufactu-
ring activities with intra-industry and vertical trade were motor
vehicles, car engines, parts and accessories for motor vehicles
and power generating machinery. Thus, the results show that
trade between the US and Mexico has become increasingly con-
centrated in the automobile and electrical industries and that
it has generated an important flow of commodities within the
same industries with different unit costs, level of quality and
technology. The estimations also suggest that the IIT of those
industries is predominantly concentrated on Mexican exports
of inputs and commodities of low unit cost and with a compa-
ratively low level of technology with respect to the commodities
imported from the same industry. Therefore, this vertical trade
indicates that an important share of the US-Mexican trade is
based on American firms looking to reduce production costs by
moving chains of production to Mexico.
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Also, the estimations indicate that around 12% of total tra-
de can be considered horizontal trade. In particular, the acti-
vities associated with paper and paperboard, agricultural ma-
chinery, monitors and televisions, sound recording, electrical
plants, electrical apparatus, radio broadcasting and metal ma-
nufactures such as metal containers, valves and transmission
shafts, engaged in horizontal trade (table 6).

Table 6. Horizontal intra-industry trade between Mexico and the USA,

2014
Hori tal
Code Exports Trade balance ITT orizonta
ITT
Paper and paperboard,
Gap | Cuttosizeor shape 1,010,306,269 |  -485,099,938 | 0.804 1.08
and articles of paper
or paperboard
Motor vehicles for the
t t of good d
782 | AnSPOTLOTEo0As and g 194 356 845 | 18,133,075,070 | 0.6 1.01
special-purpose motor
vehicles
Power-generating
718 machinery and parts 139,889,083 -93,661,720 | 0.809 1

thereof

Agricultural machin-
721 ery (excluding trac- 363,268,401 37,469,499 | 0.809 0.98
tors) and parts

Monitors and projec-
tors, not incorporating
television reception
apparatus; reception
apparatus for televi-

761 13,987,493,916 | 12,032,751,248 | 0.751 0.92

sion

Pumps for liquids,
liquid elevators; parts
for such pumps and
liquid elevators

742 1,565,702,621 411,647,448 | 0.804 0.9

Sound recording or re-

763 .
producing apparatus

279,104,503 252,575,831 | 0.734 0.86

% total exports 12.04%

Source: Own elaboration with data from COMTRADE.

Consequently, it can be concluded that the trade between
the USA and Mexico is dominated by vertical trade based on
Mexican imports from the USA with higher unit costs and exports

30| PorTES, REVISTA MEXICANA DE ESTUDIOS SOBRE LA CUENCA DEL Pacirico



REVEALED COMPARATIVE ADVANTAGES AND INTRA-INDUSTRY TRADE CHANGES...

based on low unit costs. However, it is important to point out
that around half of the trade between the two countries is inter-
industrial trade. These commercial flows are based on compa-
rative advantages such as abundant labor and lower costs of
transportation.

Is there IIT between Mexico and China?

As mentioned before, the international trade between China and
Mexico shows a relatively small intra-industry trade concentra-
ted in the manufacturing industries. Not surprisingly, among
other sectors, there is IIT in industries such as motor vehicle
parts, engines and motors and textiles. However, there is also
IIT in mining activities such as copper, hydrocarbons and other
crude minerals (table 7). Hence, the estimates suggest that,
although not predominant in the China-Mexico trade, there is
an increasing intra-industry trade in the mining industries and
some light manufacturing activities like leather and textiles. The
results support the argument regarding the existence of IIT bet-
ween underdeveloped economies based on comparative advan-
tages.

However, it is important to point out that all estimates of
the intra-industry commodities traded by these two economies
are considered vertical IIT (table 7). Consequently, it can be con-
cluded that the total value of IIT between Mexico and China is
still not very significant. In addition to mineral and primary ex-
ports, the specialization of the Mexican manufacturing sector in
the production and exportation of cars, automotive engines and
auto parts also has become a relevant component of the Mexi-
can exports to China.

Finally, the IIT between these economies suggests that both
economies are trading commodities from the same industries
with different quality features. As pointed out by Greenaway,
Hine and Milner (1995), vertical trade could be better explained
by the classical theory of comparative advantages while horizon-
tal trade could be explained by more modern theories of trade.
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Table 7. Mexican intra-industry trade with China, 2014

Code Commodity T Exports Trade balance | Vertical
593 | Explosives 0.94 1,634,415 -197192 NA
265 | Vegetable textile fibers 0.92 62,873 -10,746 0.11
784 | Tractors 0.87 1,042,980 | -978,669,655 0.184
533 | Pigments, paints 0.81 26,842,230 -12,656,687 0.09
714 | Engines, motors non elect. 0.78 1,332,419 -768,231 NA
511 | Hydrocarbons 0.76 16,428,187 -10,656,288 0.132
283 | Cooper 0.72 1,032,430,372 | 1,032,429,579 0.133
278 | Other crude minerals 0.68 8,784,455 -8,142,593 0.228
572 | Polymers of styrene 0.66 5,851,123 2,960,947 0.163
611 | Leather 0.57 24,345,547 14,645,820 0.006
882 | Photo 0.54 538,778 -102,142,229 NA
784 | Parts, tractors, motor vehicles | 0.53 541,222,679 -978,669,655 0.16

% Total exports to China 27.95%

Source: Own elaboration with data from United Nations COMTRADE, in: http://com-
trade.un.org/data/.

Revealed comparative advantages and Mexican
exports to the USA and China

The estimations of revealed comparative advantages (RCA) are
a helpful instrument for studying the comparative advantages
of the Mexican exports resulting from factor endowments and
other factors such as unit costs and economies of agglomera-
tion. The index was constructed by estimating the ratio of in-
dustry exports to the total exports of Mexico divided by the ratio
of world industry exports to total world exports. The estimation
of that index represents the level of relative concentration of
Mexican exports with respect to the world.

The determinants of the concentration of Mexican ex-
ports to the USA are associated to both relative factor endow-
ments, such as natural resources and labor, and to internal and
external economies of scale, encouraged by foreign direct inves-
tment. In the case of the Mexican economy, the value of exports
the USA and to China showed a positive correlation with the RCA
(Figures 4 and 5). In particular, correlations estimated for the
year 2014 revealed that several commodities exhibited both a
high value of exports and also a high level of RCA.
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Among those commodities, the following stand out: oil, te-
lecommunication equipment, radio and video devices, motor ve-
hicles, road vehicles, equipment for electrical distribution, au-
to-parts and alcoholic beverages. In fact, the ten highest value
exports from Mexico to the USA also exhibited RCA and they repre-
sented 45.5% of the total value of exports®. Therefore, the analy-
sis of the RCA for the case of Mexican exports to the USA suggests
that RCA are concentrated in manufacturing activities related to
the electronics and automobile industries, which have been in-
creasing in the Mexican economy and are characterized by [T
that resulted from FDI made by multinational firms in Mexico.

As discussed previously, the international trade between
Mexico and China has increased exponentially since the early
2000s, mainly based on primary exports and horizontal trade
from Mexico and light manufacturing exports from China. With
respect to the RCA of Mexican exports to China in 2014, it is wor-
th noting that the most important export was motor vehicles,
which accounted for 27% of total exports to China and is con-
sidered to exhibit both RCA and IIT. However, it was followed by
copper exports, which represented 17.5% and is a primary ex-
port not exhibiting [IT and RCA. Of the ten highest value exports,
only 4 are considered to have RCA and the rest are related to the
exporting activities of primary commodities such as oil, ores and
concentrates of base metals and non-ferrous base metal waste
and scrap. Hence, it can be concluded that Mexican exports to
China, on the one hand, reflect both intra-industry trade and
RCA in manufacturing activities and on the other hand, is based
on the classical pattern of comparative advantages generated by
factor endowments.

Determinants of the intra-industry trade between
Mexico and EUA and China

Methodological aspects

In order to estimate the main determinants of Mexican IIT with
its two trading partners, an empirical model considering RCA
and exporting industry characteristics was established. The

3 Own estimations based- on information from Comtrade, Standard International
Trade Classification (SITC) classification at the 3-digit level.
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methodology of estimation follows the specification of previous
studies that have measured those factors affecting the IIT (Gre-
enaway, Robert and Milner, 1995) and (Leitao, 2012). The em-
pirical equation that is econometrically tested considers that IIT
is affected by the market structure of the exporting industry,
its volume of production, and by indicators of product differen-
tiation and a measure of economies of scale. In this study, the
functional specification of the econometrical model is formalized
as follows:

In(ITT,.) = a;. + In(MS,.) + In(RCA; ) + In(SK, ) + In(DVH, . ) + In(DIFV A, )
+eE,

where:

In(lIT)= is the logarithm In of the index of intra-industrial trade
for the commodity at the three digit level according to the
SITC classification i, for countries c. Following the papers of
Hummels and Levinsohn (1995) and Leitao (2012), in order to
avoid zero to one values a logistic transformation was applied
in this fashion: In[lIT/(1-1T)].

MS = a proxy of market structure based on the relative plant size
of the commodities included with respect the average size of
plants in Mexico.*

RCA = is the index of relative comparative advantage.

SK = is the stock of capital for the Mexican exporting industries.

DVH = dummy variable for vertical and horizontal Intra-industry
trade for the commodities and countries considered.

DIFVA = difference valued added between Mexican exporting in-
dustries and the ones in the USA and China.

The trade data was obtained from the United Nation’s
information center COMTRADE; the stock of capital for Mexican
economic activities was obtained from the national accounts of
Mexico published by the Bank of Economic Information (BIE);
the data for estimating the value added for Mexico was acquired
from the Economic Census of Mexico, for the USA from the Bu-
reau of Economic Analysis and for China from the China Statis-
tical Yearbook.

The econometric analysis was carried out by estimating a
robust least squares model. This methodology avoids the sensi-

4 The relative size of plants was obtained by dividing total value-added by the total

employment.
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tivity of the regression analysis to outlier observations that can
yield inaccurate coefficient estimations and statistical relation-
ships. Given the different sources used to construct the data
base it is considered that the procedure would deal with possi-
ble outliers in the dependent variable, the independent variable
and in both variables.

The first estimation (M) was developed by Huber (1973),
who modified the way to solve the least squares problem by
changing the procedure of minimizing the sum of the squares
by a robust alternative to the correlation coefficient, and there-
fore the minimized expression is less sensitive to extreme values
of the residuals.® This method of estimation offsets the effects of
outliers on the variance of the residuals and, as a consequen-
ce, on the efficiency of the least squares estimates. The second
estimation is also used for robust analysis variance by com-
paring estimators obtained from S-estimators that are derived
from a scale statistic and possess a high breakdown point and
are asymptotically normal (Rousseeuw and Yohai, 1984). Fina-
lly a methodology was applied for estimating a regression in the
presence of outliers measured by breakdown-point as establis-
hed by Yohai (1987).

Econometrical results

An OLS regression was estimated and influence statistics were
obtained in order to determine the existence of outlier observa-
tions. This method consists of several statistics that determine
significant observations by measuring their effect on the regres-
sion estimations.

Subsequently, RStudent, the Hat Matrix, the DFFITS and CO-
VRATIO statistics were estimated. The first statistic is the residual
of the equation divided by the standard deviation estimated,
the second displays the i-th diagonal element of the Hat Matrix
and the third is the scaled difference between the original fitted
values for that observation and an equation estimated without
that observation. Finally, the fourth statistic is the ratio of the
determinant of the covariance of the determinant to the cova-
riance matrix from an equation without that observation and

2
5  The procedure substitutes, Z?:l(Xi . E}Ll Ci,j 92) = Min, by A= X; — Zici,j o;,
where 0 are unknown parameters, X are observations to the n, c, are known coeffi-
cients, A is the residual vector.
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the matrix of the coefficients from the original equation. Expli-
citly, it is possible to detect the outliers where there are spikes
in the figures of the four statistics.

Given the strong evidence of possible influence of outliers
on the results of the estimation, the econometric model was re-
estimated using a robust M-estimation based on the Huber co-
variance that uses a bi-square function and the z-statistics. The
results of the first estimation showed that, by applying this te-
chnique, the goodness of fit and the R squared and Rw squared
improved substantially, suggesting that the model accounts for
a range between 22-44% (table 8).

Table 8. Dependent variable: LNIIT

Method: Huber type I standard errors and covariance

Variable M-estimation S-estimation MM-estimation!
Coefficient |z-statistic |Coefficient |z-statistic |Coefficient |z-statistic
C 1.797 1.443** -2.053 -3.181* -0.357 | -0.3133
LNMS -0.144 -2.174* -0.152 -4.424* -0.146 | -2.403*
LNDXIVDIF 0.116 1.146 0.616 | 11.699* 0.453 4.886*
DVHIIT 0.131 0.593 -0.111 -0.972 0.059 0.293
LNSK -0.042 -0.62 0.069 1.983* 0.001 0.022
LNRCA 0.133 1.798* 0.038 0.998 0.034 0.499
R-squared 0.308 —_ 0.495 —_ 0.321 —
Rw-squared 0.441 — — — 0.545 —
Adjusted R-squared 0.222 — 0.432 — 0.237 —
Adjust Rw-squared 0.441 — — — 0.545 —
Schwarz criterion — — — — 85.426 —
Scale 10.32 — 0.386 — 0.386 —
Akaike info criterion 59.796 — — — 72.524 —
Deviance 10.32 — 0.149 — 9.298 —
Rn-squared statistic 22.109 —_ 173.55 —_ 39.183 —_

LNIIT = log of intra-industry trade. LNMS= log of market structure. LNDXI-VDIF= log of the
difference of value added of the exporting industries of Mexico, the USA and China,
log of horizontal and vertical intra-industry trade. LNSK= log of capital stock of Mexi-
can exporting industries and LNRCA= log of revealed comparative advantages index.

* Level of confidence at 1%. ** Level of confidence at 5%.
! Huber type I standard errors and covariance.
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Statistically significant coefficients were obtained for mar-
ket structure and the revealed comparative advantages varia-
bles. The first showed a negative coefficient and the second a
positive coefficient, respectively (table 8). The other variables
included had a positive effect on intra-industry trade (IIT), but
were not statistically significant. However, the difference of va-
lue-added generated by Mexican exporting industries and the
exporting industries of the USA and China (LNDXIVDIF) and market
structure (LNMS) had a negative effect and the coefficients were
statistically significant.

The S-estimation addressing the outliers in the dependent
variable exhibited positive effects of the dummy variable for ver-
tical and horizontal trade, capital stock accumulation and re-
vealed comparative advantages, although only the first two were
statistically significant. The coefficients of the variables that
presented statistically significant negative signs were the log of
market structure (LNMS) and the dummy variable for horizontal
or vertical trade (DVHIT).

Finally, a MM-estimation was calculated by using the S-M
results that take into consideration the outliers in both depen-
dent and independent variables. Therefore, it uses the scales
of both methods to determine the tuning parameters. The re-
sults obtained are similar to the SS estimation and present a
scale superior to the M-estimation. The value of the coefficients
were higher but presented the same signs for the case of market
structure, the difference of value added in the exporting indus-
tries of Mexico, the USA and China (LNDXIVDIF), the dummy for ver-
tical or horizontal trade and the capital stock (LNMS), but the last
coefficient was not statistically significant. The overall goodness
of fit was higher than that of the M-estimation. Therefore, the
results indicate that the market structure of the Mexican econo-
mic sectors is not a relevant factor in the IIT activities and revea-
led comparative advantages. The pull-effect of the economies of
China and the USA, and capital stock could be positively impac-
ting the dynamics of the IIT. Those variables could be represen-
ting the effect of external factors such as FDI and technology, the
trade strategies of multinational corporations and the demand
for low skilled and primary exports from Mexico.
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Conclusions

The USA is the main trading partner of Mexico; however, Chinese
exports to Mexico have increased exponentially. Even though
the Mexican exports to China represent a small share of total
Mexican exports, they have increased rapidly, particularly in the
mineral and automobile sectors. As a result, the Chinese eco-
nomy has taken a gradually increasing role in the international
trade of the Mexican economy.

The main exports from Mexico to the USA are based on IIT,
both horizontal and vertical. They are concentrated in the au-
tomobile industry, auto parts, telecommunications and televi-
sions. In contrast, Mexican exports to China are based on inter-
industrial trade based on comparative advantages and factor
endowments and also on horizontal intra-industry trade.

Encouraged by the establishment of NAFTA, Mexico expe-
rienced an increase of intra-industry trade between 2001 and
2014, particularly in the automobile and auto parts industries
and in electronics; although in recent years its growth has been
rather slow or stagnant. Additionally, during the same period,
the emergence of the Asian economies particularly China has
slowed down the commercial integration between Mexico and
the USA and has encouraged increasing intra-industry trade bet-
ween Mexico and China.

Although the bulk of Mexican exports to China are based
on factor endowments, it is important to underline that a signi-
ficant part of them correspond to horizontal intra-industry trade
particularly with respect to the automobile industry. The specia-
lization of the Mexican economy in that manufacturing sector
has generated the possibility of a traditional IIT trade based on
manufacturing exports and imports between the two countries
that can be considered of the same type and characteristics,
which is a traditional type of low value-added trade between de-
veloping countries.

Therefore, besides natural resources advantages, the spe-
cialization of the Mexican exporting sector in the automobile and
electronic industries has created revealed comparative advanta-
ges in approximately half of the value of Mexican exports, par-
ticularly, in sectors such as oil, telecommunication equipment,
vehicles engines and copper. As result, the Mexican economy
has been able to increase exports both to the USA and to China.

PORTES, REVISTA MEXICANA DE ESTUDIOS SOBRE LA CUENCA DEL PAciFico



REVEALED COMPARATIVE ADVANTAGES AND INTRA-INDUSTRY TRADE CHANGES...

The results of the econometric models suggest that market
structure has a negative effect on the development of IIT whi-
le the variable revealed comparative advantages has a positive
impact on lIT. Additionally, the coefficients of capital stock and
the effect of the larger value added of the USA and China exhi-
bited a positive impact on the IIT growth. Therefore, the results
suggest that external factors such as the pull effect of trading
partners, FDI and technology, the trade strategies of multinatio-
nal corporations and the demand for low skilled and primary ex-
ports from Mexico, that generate comparative advantages, have
had an important impact on the development of Mexican intra-
industry trade.

Finally, it is important to point out that the establishment
of the Trans Pacific Partnership trade agreement signed by Mexi-
co, the USA, Canada, Japan and other Latin American and Asian
countries in 2015, has explicitly excluded China. As a conse-
quence, the multilateral agreement will probably impose limits
on the increasing trade and [IT between Mexico and China, since
the rules of origin will put caps on the amount of trade between
the two economies.
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