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Abstract: We identify a link between the evolution of the concentration of mannfacturing production
among Mexican states and their level of economic complexity. Our results suggest that the concentration
of manufacturing production among the country’s states evolved according to the predictions of standard
models of international trade. However, the North American Free Trade Agreement (NAF1TA) had
a particular effect on each individual state, depending on its economic structure. More complex states, i.e.,
those more productively diverse and specialized in more sophisticated manufacturing goods, experienced
a higher increase in their level of production concentration after NAFTA and were less affected by
competition from Chinese exports to the U.S. In contrast, NAFTA had a less significant impact on
the production concentration of less complex: states, while competition from China balted their move
towards greater specialization and even reversed it somewhat. These findings bighlight the important
role of international trade in shaping the development of the economic structure of Mexican states in the
period under analysis.
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Sobre la evolucion de la concentracion de la producciéon manufacturera en los
estados mexicanos y su relacién con su nivel de complejidad econémica
Resumen: Ex este articulo se identifica un vinculo entre la concentracion de la evolucion de la pro-
duccion manufacturera y el nivel de complejidad econdmica de los estados mexicanos. Los resultados
sugieren que la concentracion de la produccion manufacturera de los estados del pais evoluciond acorde con
las predicciones de los modelos de comercio internacional. Sin embargo, el Tratado de Libre Comercio de
Awiérica del Norte (ILCAN) tuvo un efecto particnlar sobre los estados, dependiendo de su estructura
econdmica. Los estados mds complejos, — por ejemplo, aquellos con mayor diversidad productiva y
especializados en bienes manufacturados mas sofisticados— experimentaron un mayor anmento en su
nivel de concentracion de produccion después del TLCAN y se vieron menos afectados por la competen-
cia de las exportaciones chinas a los EE. UU. Por el contrario, el TI.CAN tuvo un impacto menos
significativo en la concentracion de la produccion de los estados menos complejos, en tanto, la competencia
de China detuvo su avance hacia una mayor especializacion e incluso lo revirtid un poco. Estos hallazgos
destacan el importante papel del comercio internacional en la confignracion del desarrollo de la estructura
econdmica de los estados mexcicanos en el periodo bajo andlisis.
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Sur I’évolution de la concentration de la production manufacturiére dans les états
mexicains et sa relation avec leur niveau de complexité économique

Résumé:  Cet article établit un lien entre la concentration de ['évolution de la production
manufacturiére et le nivean de complexité économique des états du Mexique. Les résultats suggerent
que la concentration de la production manufacturiére des états mexicains a évolué conformément anx
prédictions des modeles de commerce international.  Toutefois, I’Accord de 1ibre-Fchange Nord-
américain (ALENA) a en un effet particulier sur les états mexicains, en fonction de leur structure
conomique. Les états plus complexes - par exemple, ceux: dont la diversité productive est plus grande
et qui se sont Spécialisés dans des produits manufacturés plus sophistiqués - ont connu une plus grande
angmentation de leur nivean de concentration de production aprés la signature de I"Accord. En méme
temps, ces états ont é1é moins affectés par la concurrence des excportations chinoises vers les Ftats-Unis.
En revanche, I'’Accord a en un impact moins important sur la concentration de la production dans les
états le moins complexes, tandis que la concurrence chinoise a stoppé leur évolution vers une plus grande
spécialisation et ['a méme légérement diminuée. Ces résultats soulignent le role important du commerce
international dans le développement de la structure économique des états mexicains an conrs de la période
analysée.
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Introduction

This study follows on from the work of Gémez-Zaldivar et al. (2017),
who, among other things, compute and analyze the dynamics of a
manufacturing production concentration measure for Mexico for the period
1993-2013. They do this in order to confirm whether or not the latter evolved
according to trade theory predictions.

Classical trade models such as those of Ricardo and Heckscher-Ohlin
predict that free trade causes an economy to specialize in the production
of goods in which it has a comparative advantage. This implies that trade
leads to an increase in the economy’s level of production concentration
(greater concentration implies less diversity; with trade, an economy no longer
produces every good and instead focuses on those it can produce relatively
more cheaply; those that are produced at a relatively higher cost should be
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left to its trading partners to produce; this is a more efficient distribution
of production as it allows economies to increase their aggregate level of
production). The only difference between these two models is the source of
the comparative advantage; in the former, it is due to productivity differences
whereas, in the latter, it is due to a dissimilar relative abundance of factors
of production. More recent models, i.e., those that belong to the literature
known as “new economic geography”, describe how other factors can cause
an economy to increase its level of production concentration as a result of
trade, these being the following: trade costs, increasing returns to scale, and
input-output linkages, to mention just a few (see Krugman, 1991a, 1991b;
Krugman & Venables, 1995, 1996; among others).

GMD (2017) claim that the performance of the Mexican economy
was consistent with the predictions of standard models of international
trade. They document how, as a consequence of economic integration and
North American Free Trade Agreement (NAFTA), Mexico’s manufacturing
production became more concentrated during the period 1993-2003. After
this, there is a decrease in the level of concentration, which is explained by
China’s entry to the World Trade Organization (WTO) in 2001, an event that
led to a substantial decrease in Mexico’s share of exports to the U.S. The
significant rise in Chinese exports to the U.S. displaced Mexican exports and
had an offsetting effect on the shift towards greater specialization that had
been triggered in the Mexican economy by NAFTA. Figure 1 shows their
estimation of the manufacturing production concentration indicators, G(S)
or G(L), for all Mexican states.'?

With NAFTA, Mexican states began to specialize (i.e., concentrate their
production) in the following subsectors: transportation equipment, chemicals,
food products, and primary metal industries. The transportation equipment
subsector, which had accounted for 9.5% of all manufacturing production
in 1993, experienced outstanding growth. By 2013, the figure had risen to
21.7%; and in the case of food products, it rose from 15.6% to 18.7%, while
it went from 11.5% in 1993 to 13.3% in 2013 in the chemicals sector. For

I See GMD (2017, p. 306). We decided to show it here because it would be useful to contrast
it with our results.

2 In Section 2, we will explain how the concentration indicators G(S) and G(L) are computed.
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primary metal industries, it rose from 3.3% to 7.2%. In 1993, these four
subsectors accounted for 40% of all manufacturing production, while 20 years
later this had risen to 61%.°

Figure 1. Evolution of Mexicos manufacturing production concentration
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Source: GMD (2017, p. 300).

Although this estimation (for all states) shows that there was a substantial
increase in concentration after NAFTA and decrease in concentration after
2001, the effect was not homogeneous across all states. Due to the fact
that each state has its own economic structure (i.e., each specializes in

3 By 2013, the remaining 17 manufacturing subsectors (tobacco and beverages, textile mill

products, textile products, leather and hides, lumber and wood, paper, apparel, furniture,
printing and publishing, petroleum and coal, plastics and rubber, non-metal products, plant
and machinery, electronics, electrical appliances, and other industries) represented only 39 %,
i.e., on average, each accounted for only 2.3% of total manufacturing production, less than
half the share of the fourth principal subsector, primary metals.
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different economic activities), the two events, NAFTA and China’s accession
to the WTO, had a differentiated impact on their economic performance and,
therefore, on their production concentration.* This study shows that the
evolution of production concentration was heterogeneous among groups of
states.” Our hypothesis is that the dynamics of the production concentration
of any two states are more similar the more alike the states’ economic
structures are, because NAFTA and China’s entry to the WTO impacted them
in a similar way.®

On the one hand, our findings show that states on the northern
border and in the center of the country adjusted rapidly to the new
export opportunities provided by NAFTA and specialize in producing
goods demanded by our trade partners, which implies that their level of
concentration increased. The increase in Chinese exports to the U.S. after its
accession to the WTO had little effect on them, given that they were exporting
different goods to the US.; hence, their level of production concentration
did not change a great deal after 2001. On the other hand, southern
states were slower to take advantage of NAFTA’s new export opportunities
because their economic structures needed time to adjust and to produce
goods demanded internationally. Consequently, their level of production
concentration increased considerably less than that of northern states after
NAFTA. In contrast, the increase in Chinese exports to the U.S. after 2001
had a negative effect on their level of concentration because China was
exporting the same types of goods as they were exporting to the North
American market.

The groups were chosen using the results of Chavez et al. (2017), who
estimated the economic complexity of Mexican states. States with similar

* That is, the increase in US. demand for the states’ manufacturing production was

heterogeneous. Similarly, the increase in China’s exports to the U.S. affected ecach state
differently, particularly impacting those producing similar products to those China exported
to the US.
3> We calculate the concentration indicators as per GMD (2017), employing the same data and
methodology to make our results as comparable as possible with theirs; however, instead of
doing it for all states combined, we divide them into groups.
No export data by state of origin and country of destination exists. Therefore, we have to

intuit how these two events affected states by analyzing data on their production.
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levels of complexity belong to the same group because economic complexity
reflects, among other things, their economic structure.’

A number of studies document how a reduction in trade barriers produces
an economic reorganization in the economies concerned that causes an
increase in their level of specialization or concentration. The majority of
these studies examine the change in patterns of specialization in developed
economies. See, for example, Amiti (1999), Storper et al. (2002), Ezcurra
et al. (2000), and Krenz (2010), among others, who study the specialization
patterns of E.U. countries that resulted from economic integration. At the
regional level, Kim (1995, 1999) and Mulligan and Schmidt (2005) analyze
the reorganization of economic activities among U.S. states, while Maurel and
Sédillot (1999) study the same for the regions of France, and, Paluzie et al.
(2001) examine Spanish regions, to mention just a few.

A developing country such as Mexico represents an interesting case for
studying the effects of NAFTA and competition from China on its pattern
of production specialization due to the importance of these two events to
its entire economy. On the one hand, the increase in market access to the
US. after NAFTA was instated a major episode in the evolution of the
composition of Mexico’s production, given that the U.S. market represents
over 85% of Mexican exports. On the other hand, China’s remarkable rates of
trade growth have affected Mexico’s production concentration both directly®
and indirectly’.

The effect of these two events on the Mexican economy has been
analyzed in previous studies. Iranzo and Ma (20006) analyze the effect that
rising Chinese exports had on Mexico’s exports to its most important market,
the U.S. According to their findings, a 10% increase in Chinese exports to the
US. reduced Mexican exports of existing products to the same destination
by 5%. This negative impact rose to 7.5% after China joined the WTO.
Their results show that trade competition has been changing over time.
Traditionally, China was responsible for a large share of exports of products

We will elaborate more on the concept of economic complexity in the methodology section.
China’s share of all imports to Mexico rose from 1 percent in 1991 to 18 percent in 2018.
China’s share of all imports to the U.S. went from 3.8 percent in 1991 to 21.6 percent in 2018.

8
9
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that were intensive in low-skilled work, but over time its share of exports
of more sophisticated goods has been increasing. Sargent and Matthews
(2009) analyze firm-level data on 101 plants in five major Mexican industrial
centers. They find lower mortality rates for larger maquila plants and plants
producing auto parts. After controlling for the previous two factors, they find
no significant relationship between technology production systems, inventory
practices, the quality of human management, resource management practices,
and maquila survival. Utar and Torres-Ruiz (2013) use plant-level data on
Mexican export maquiladoras during the period 1990-2006 to analyze the
effect of Chinese competition on the U.S. market and find a negative impact
on employment growth in the most unskilled-labor-intensive sectors. Their
results also suggest that Chinese competition compelled the maquiladora
industry to shift from low-tech, labor-intensive manufacturing processes
towards more sophisticated, higher value-added ones. Mendez (2015) studies
the effect of Chinese import competition on Mexican labor markets and
documents the negative impact of the substantial increase in Chinese exports
to the U.S. on manufacturing employment in Mexico. This negative effect
is found to be larger and more significant in municipalities in states not on
the U.S.-Mexico border. Furthermore, there is no evidence of any negative
effect on non-manufacturing’s share of employment, nor is there any evidence
of a negative effect on wages. Chiquiar et al. (2017) analyze Mexican labor
market exposure to international markets in order to identify the effects of
NAFTA and the accession of China to the WTO.! Their results show that
immediately after NAFTA there was a decrease in unemployment, an increase
in the number of unskilled workers employed in manufacturing, and a rise in
real wages. In contrast, the rise in U.S. imports from China after the latter
joined the WTO led to higher manufacturing unemployment and a decrease
in wages. Furthermore, the evidence suggests that the effects were regionally

19 This work is very similar to that of Autor, Dorn, and Hanson (2013), who study the
changes in US. labor markets that resulted from significant increases in Chinese imports
during the period 1990-2007. They provide evidence of the heterogeneous effects on U.S.
local labor markets of rising Chinese imports and find that the local markets that suffered
higher unemployment, lower labor force participation, and reduced wages were those more
specialized in the production of goods whose imports from China increased more during the
period.
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heterogeneous, being greater in those markets more exposed to international
markets (e.g, those closer to the U.S. border).

This article contributes to two strands of economic literature. Firstly, it
provides an empirical verification of the predictions of standard models of
international trade as regards the concentration of production by analyzing
the consequences of trade on the economic structure of Mexican states.
Secondly, it adds to the literature on regionally heterogeneous responses to
international trade: our results offer an explanation for the varied evolution
of the dynamics of the production of Mexican states during this period that
resulted from these major events, which changed the trading opportunities of
the country as a whole and indeed of each individual state.

The remainder of the article is organized as follows. Section 2 presents
data on trade between the U.S., Mexico, and China to show the remarkable
change in the dynamics of trade between the three economies as a result of
the signing of NAFTA in 1994 and the accession of China to the WTO
in December 2001. Section 3 describes the methodology proposed by
Mulligan and Schmidt (2005) for measuring concentration and explains how
to calculate economic complexity, while Section 4 presents our results. Lastly,
Section 5 contains the final remarks.

I. Dynamics of trade between the U.S., Mexico, and China

In this section, we show the significant change in the dynamics of trade
between the U.S., Mexico, and China as a result of the sighing of NAFTA in
1994 and China’s entry to the WTO in December 2001.!!

Figure 2 shows the economies that are the main exporters to the US.
market. At the beginning of the nineties, the U.S. imported primarily from
Japan and Canada (95 and 93 billion dollars’ worth per year, respectively).

"' The data was retrieved from World Integrated Trade Solution (WITS),
https:/ /wits.wotldbank.org.  WITS provides access to trade, tatiff, and non-tariff data
developed by the World Bank in collaboration with the United Nations Conference on
Trade and Development (UNCTAD) and in consultation with organizations such as the
International Trade Center, the United Nations Statistical Division (UNSD), and the WTO.
WITS provides information from 1991 onwards.
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Mexican exports to the U.S. were barely a third of those of Canada, while
the value of exports from Germany and China to the U.S. totaled 27 billion
dollars and 20 billion dollars, respectively.

Figure 2. Main exporters to the U.S. In (exports in dollars)

Ln (exports in USD) Country
27.6 1 @ China
Mexico
27 | Canada
® Japan
/\/\/ @ Germany
264 L
258 L
252 L
24.6 L
24 |
23.4

1988 1992 1996 2000 2004 2008 2012 2016 2020

Year
Source: Own elaboration.

After its accession to the WTO, it took China only a few years to become
the main exporter to the U.S., overtaking Canada in 2007. In 2016, Mexico
moved up to second place, relegating Canada to third. Japan and Germany
have held onto fourth and fifth place, respectively, since 2002.

If we focus solely on China and Mexico, it becomes clear that these two
events had a definitive impact on the evolution of those countries’ exports
to the US. The increase in access to the U.S. market due to NAFTA led to
a notable rise in Mexican exports, which grew at an average rate of 19% a
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year from 1994-2001.!% During this same period, Chinese exports to the U.S.
increased by 15% a year. The strengthening of Chinese competition after its
accession to the WTO saw a complete reversal in the position of these two
countries: during the period 2002-2018, Chinese exports to the US. grew
by 11.17% a year, while those of Mexico increased by just 6.36% a year.!?
After 2001, China’s increased presence in global markets had a negative effect
on many countries, Mexico among them, possibly reversing the effects that
NAFTA had had on the United States’ preference for Mexican exports.!*

Figure 3 shows how the growth of Mexican exports to the U.S. started to
slow down after China became a member of the WTO. Meanwhile, China’s
exports to the US. started growing at a faster rate.

The entry of China to the WTO also had a direct impact on the share of
U.S. exports to Mexico, as shown in Figure 4. Imports to Mexico originate
mainly from the U.S., which accounted for over 70% of them in the period
1990-2001, whilst China’s share never exceeded 2% in any year. Although
the U.Ss share actually started to fall a couple of years before 2001, it has
continued on a similar path for almost twenty years now and it seems unlikely
that this situation will be reversed; indeed, by 2018, the U.S. accounted for
less than 50% of all imports into Mexico.

Unlike what occurred with U.S. imports from Mexico after NAFTA came
into effect, Mexican imports from the U.S. did not increase significantly. In
contrast, Mexico’s imports from China increased steadily after the latter’s
accession to the WTO. The average annual growth rate of Chinese exports to
Mexico in the period 2002-2018 was 20.92%, whilst that of U.S. and Canadian
exports was 4.49% and 6.35%, respectively. China’s share of Mexico’s imports
went from 2% in 2001 to over 18% in 2018.

12" During the period 1985-1993, the average annual growth rate of Mexican exports to the U.S.

was almost 10% (U.S. Census Bureau).

Canada’s exports to the U.S. behaved similatly, growing at an average rate of 8.92% during
the period 1994-2001, and at 3.28% during the period 2002-2018.

This effect has been identified in various studies; see, for example, Iranzo and Ma (2006) and
Mendez (2015).

13
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Figure 3. Chinese and Mexican exports to the U.S. In (exports in dollars)

Ln (exports in USD) Country

276 1 Mexico

. Y China
China becomes a
27 L member of the WTO

264+ NAFTA

246 |

24 L

23.4

1988 1992 1996 2000 2004 2008 2012 2016 2020

Year
Source: Own elaboration.

Our calculations in the results section (the measure of concentration by
groups of states evolve differently) imply that the increase in concentration
after NAFTA was not homogenous across every Mexican state; furthermore,
the negative effect after 2001 was more marked in some states than in
others. It is not possible to determine exactly which states exported more
after NAFTA (or exported less after 2001),!> but we can infer this from
the information on their economic structures that shows the number of
workers per economic activity and the complexity of the goods they are able
to produce.

15 INEGI provides export data by state and subsector (though not by destination country) from
2007 onward; so, to the best of our knowledge, this information does not exist.

267



268

Figure 4. Market share of Mexico’s imports

Import Partner Share (%)
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Source: Own elaboration.
II. Methods

We begin by describing the method for measuring concentration, and then
we explain how to compute economic complexity.

A. Data and methodology for measuring manufacturing concentration
The concentration of manufacturing production is calculated following

the methodology of Mulligan and Schmidt (2005). To compute it, we use
data on the Value-Added (VA) of 21 manufacturing subsectors at different
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levels of disaggregation (4, 5, and 6 digits).!® We obtain this information
from the 1994, 1999, 2004, 2009, and 2014 Economic Censuses published by
Mexico’s National Institute of Statistics and Geography (INEGI).!”

The VA data of each census is sorted into a 32x 21 matrix; 7 = 1,2,...,32
denote each Mexican stateand j = 1, 2, ..., 21 each manufacturing subsector.
Each entry, ; ;, of the matrix indicates the VA of subsector j in state 7. The
total VA of state ¢ is calculated by summing all the entries of the rows, it is
denoted by Xj; .. The total VA of subsector j is calculated by summing all
the entries of the columns, it is denoted by X, ;. The VA of the country is
calculated by summing all the entries of the matrix and it is denoted by X.

A local indicator for each subsector j is the Coefficient of Localization
(COL;j). To compute it, it is necessary to contrasts the share of each industry
J in the manufacturing production of each of the states to the share of each
of the states on the national manufacturing production:

Xi,*

JZZ'J'
1
Yo (1)

32
COL;j=05)
j=1

A COL;j close to zero implies that the VA of that subsector is not
geographically concentrated in just a few of the country’s states; instead, it is
homogeneously distributed among states according to their share of national
manufacturing production. The greater the value of this coefficient for an
industry j, the more confined this industry is in a specific region.

16 The manufacturing subsectors according to the North American Industry Classification

System (NAICS) are the following: food, beverage, and tobacco products; textile mills;
apparel; leather and allied products; wood; paper; printing and related activities; petroleum
and coal; chemical products; plastic and rubber; nonmetallic mineral products; primary metal
products; fabricated metal products; machinery; computer and electronic products; electrical
equipment, appliance, and component manufacturing; transportation equipment; furniture,
and miscellaneous.

In the 1994 census, economic activities are classified according to the Mexican Classification
of Activities and Products (CMAP) system. From 1999 onward, the censuses use the NAICS.
The 1994 data were adapted to make them consistent with the NAICS system.

17
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A local indicator for each state i is the Coefficient of Specialization
(COS;). Itis computed by comparing the shate of the diverse manufacturing
industries in each state to the share of the distinct manufacturing industries
at the national level:

Xy, j

Li.j
Xi,* X

21
COS; =05 ®)
j=1

The closer COS; is to zero, the more diversified the production of the state
i, 1.e., it is as diversified as the nation. The greater the value of this coefficient
for state 7, the more specialized the state in some of the industries is.

The localization (COL) and specialization (COS) coefficients previously
described are known as local indicators since they evaluate individual subsec-
tors or states. To compute Global coefficients (either the Global Localization
coefficient G (L) that measures the localization of all manufacturing indus-
tries combined or the Global Specialization coefficient G (S) that measures
the degree of specialization of all states), we simply calculate the weighted
sum of the local indicators. In particular, G (L) weights the localization co-
efficients according to the subsectors’ share of national manufacturing VA,

(uj = X)*(’j>. Thus,

21
G(L) =) u;COL; 3)
j=1

Analogously, G (S) weights the specialization coefficients according to the

states’ share of national manufacturing VA, (vi = XTI) Thus,

32

G(S) =) v,COS, @)
=1

where G (L) = G (5).
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B. Economic complexity

Hausmann and Hidalgo (2009) propose an approach that seeks to
measure all the productive capabilities of an economy at once, a measure
they refer to as economic complexity. To compute it, the researcher needs
to have information on the relative economic structure of various economies.
In their original proposal, they use product export data from the Standard
International Trade Classification (SITC) at the 4-digit level to calculate
the measure for 129 countries.'® To compute the economic complexity
of Mexico’s states, we follow Chavez et al. (2017). Due to the absence
of sufficiently disaggregated information on export products among states,
we use Census Data on people employed by economic activity to provide
information on their relative economic structure. Each census considers an
average of 880 economic activities.

Studies show that more complex economies (i.e., ones with more
productive capabilities)'? tend to be more economically diverse and produce
less ubiquitous products. Less complex economies manufacture products
that many other economies manufacture, while more complex economies
manufacture not only these but also various others. This suggests that
less complex economies have accumulated fewer and more commonly
found capabilities than more complex ones. Furthermore, more complex
economies manufacture more sophisticated products (i.e., products that
require more capabilities), while less complex ones tend to manufacture more
basic products requiring capabilities that tend to exist in every economy.

% They check the robustness of their results using two additional data sets: i) the COMTRADE

Harmonized System at the 4-digit level (1241 products, 103 countries); and ii) the North
American Industry Classification System (NAICS) at the 6-digit level (318 products and 150
countries). They show that their results are not affected by the use of different data sets at
distinct levels of aggregation.

The original proponents do not provide a precise definition of productive capabilities; but
if the concept includes anything that is essential for manufacturing a product, then we can

19

conclude that it is a very broad one, comprising both tangible things (such as having certain
natural resources or infrastructure) and non-tangible things (such as having an innovative
environment or solid justice institutions).
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Our hypothesis is that the evolution of the states’ production concen-
tration with similar economic structures (i.e., with comparable levels of eco-
nomic complexity) should be more alike because NAFTA and Chinese com-
petition affect them in a more similar way. Therefore, we expect the measures
of production concentration to evolve in a more similar way for states with
comparable levels of economic complexity. Analogously, we anticipate that
the level of production of manufacturing industries with comparable levels
of economic complexity will evolve more similarly during this period. All of
this, as a result of international trade, was a very important force in shaping
the development of the states and the manufacturing industries in the period
being analyzed.

III. Results

We begin by presenting the results of the estimated measure of
concentration with the 32 states divided into two groups.?® Figures 5
and 6 show the evolution of the measure of manufacturing production
concentration for more complex states and less complex states, respectively.

The results in Figure 5 show that, once NAFTA came into effect, there
was an immediate increase in the concentration of manufacturing production.
This implies that more complex states specialized in the production of
particular goods. In the second 5-year period, this increase in concentration
continued at a more moderate pace. With China now a member of the WTO
and competing for the U.S. market, in the third and fourth 5-year subperiods,
the move towards greater specialization came to a halt, perhaps even reversing
somewhat.

2 Group 1 is composed of more complex states: Nuevo Leén, Coahuila, Querétaro,
Baja California, Chihuahua, Ciudad de México, Tamaulipas, Jalisco, Estado de México,
Guanajuato, Sonora, San Luis Potosi, Aguascalientes, Durango, Puebla, and Sinaloa, all
located in the center and north of the country. Group 2 is composed of less complex states:
Tlaxcala, Hidalgo, Yucatin, Baja California Sur, Colima, Morelos, Quintana Roo, Zacatecas,
Nayarit, Michoacan, Veracruz, Campeche, Tabasco, Chiapas, Oaxaca, and Guerrero, most of
which are located in the south.
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Figure 5. Evolution of manufacturing production concentration, more complex states*
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*The measure of concentration is calculated at different levels of disaggregation (i.e., 4, 5, and 6 digits)
according to the NAICS.
Source: Own elaboration.

Figure 6 shows the evolution of the level of concentration of less
complex states. It is clear that the dynamics are similar to those of their
more complex counterparts; nevertheless, upon closer analysis important
differences become apparent. First, the rate at which production in less
complex states becomes more concentrated is significantly lower in the first
and second 5-year subperiods. Second, the entry of China to the WTO had
a stronger impact on their level of specialization. At the end of the period
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Figure 6. Evolution of manufacturing production concentration, less complex states*
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*The measure of concentration is calculated at different levels of disaggregation (i.e., 4, 5, and 6 digits)
according to the NAICS.

Source: Own elaboration.

analyzed, these states had almost the same level of concentration as they
had had in 1993. It would appear that competition from China for the U.S.
market overturned the gains in production specialization achieved following
the enactment of NAFTA.
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Table 1 below shows the percentage change in concentration. From this
table, it is easier to appreciate just how different the changes in concentration
were for the two groups of states.?!

Table 1. Percentage change in production concentration, two groups

Group 1993-1998 1998-2003  2003-2008  2008-2013
4D 27.92 9.34 -3.71 -4.11
5D 34.95 2.98 -0.13 -0.98
1 16 most complex
6D 16.37 2.76 -0.74 -1.45
avg. 26.41 5.03 -1.53 -2.18
4D 12.25 0.72 -4.56 -3.16
5D 13.64 -0.02 -5.46 -4.02
2 16 least complex
6D 8.44 0.13 -5.09 -4.34
avg. 11.44 0.27 -5.04 -3.84

Source: Own elaboration.

Tables 2 and 3 show the coefficient of localization (COLj), percentage
share (u;), and level of localization adjusted according to their share (Col ju;)
of every manufacturing subsector (3-digit). These concepts were described in
the methodology section, specifically in Equations 1 and 2. This information
shows that, after 1993 and 2001, the two groups of states tended to specialize
in different manufacturing goods.*

21 Table Al from Appendix shows an analogous table showing the 32 states divided into four

groups. The results we found were very similar.
22 The information is shown at a 3-digit level of aggregation, where there are 21 manufacturing
subsectors. At the 4-digit level, there are 84 different manufacturing industries; at the 5-digit
level, there are 179 manufacturing sub industries; and at the 6-digit level, there are 291 classes

of economic activities.
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The information in Tables 2 and 3 combined with the level of economic
complexity of the manufacturing subsectors make it clear which class of
manufacturing goods each group specialized in after NAFTA.?

Figure 7 shows the relationship between the level of complexity of each

manufacturing subsector and the change in its production share from 1993

1998 1993

Figure 7. Change in production by subsector, most complex states, 1993-1998
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Source: Own elaboration.

Since NAFTA came into effect, it became clear that there is a positive
relationship between the level of complexity of manufacturing subsectors and
their change in production share, i.e., more complex states tend to focus more
on the production of more complex or sophisticated goods. The subsector
that saw the biggest increase in its share in these five years was transportation

23 Table A2 form Appendix shows the estimated level of economic complexity of manufacturing
subsectors.
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at 6.6 %, followed by primary metal industries at 1.7%, electronics at 1.1%,
and plant and machinery at 1.0%.

As other studies have found, this may reflect the fact that the economic
structures of complex states were ready to produce those goods demanded
internationally; therefore, they immediately switched to specializing in these
types of goods once NAFTA came into force.

Figure 8 shows the relationship between the level of complexity of each
manufacturing subsector and the change in its production share in less
complex states in the same period.

Figure 8. Change in production by subsector, least complex states, 1993-1998
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Source: Own elaboration.

This graph shows that less complex states tended to specialize in the
production of less complex goods after NAFTA came into effect. The
subsector that most increased its share in these five years was non-metal
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products at 5.8 %, followed by primary metal industries at 4.9%, apparel at
4%, and food products at 3.0%.

These figures make it clear that each group of states specialized in
different goods once NAFTA was in place, i.e., those in which they had a
comparative advantage.

These findings are in line with those of previous studies mentioned in
the introductory section. It would appear that trade competition has been
changing over time. Initially (i.e., immediately after 2001), a large proportion
of China’s exports were of low-skilled-work-intensive products (i.e., less
complex goods); however, over time it has not only continued to export
those goods, but also moved towards exporting mote sophisticated/complex
goods.

The results in Tables 2 and 3 show that the production of almost every
manufacturing subsector has been affected by Chinese competition, except
that of transportation equipment. Though the latter’s share did fall by 2.8%
during the period 2003-2008 (falling from 20.7 in 2003 to 17.9 in 2008),
by 2013 it had risen again to reach 25.5% of Mexico’s total manufacturing
production.

Finally, we use data on Mexico’s exports of transportation equipment
to the US. (its main destination market for this type of good) to show
the important role of international trade in shaping Mexico’s manufacturing
production and that of its states.”*

Figure 9 shows how exports of transportation equipment increase
throughout the period shown, albeit at different rates.

Table 4 shows that there is a correlation between the percentage change
in transportation equipment exports and the change in the production share
of transportation equipment (utFEl — uk, E) This would imply that Mexico’s
trading opportunities govern the dynamics of manufacturing production in

Mexican states.

2 We use this subsector because it is the one that provides the clearest example of this
relationship. Since the data on this website is not classified according to NAICS codes, it is
very difficult to conduct this exercise for every one of the other 20 manufacturing subsectors.
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Figure 9. Mexico’s exports of transportation equipment to the U.S.*
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*This data was retrieved from https://comtrade.un.org/data.
Source: Own elaboration.

Table 4. Changes in transportation equipment

Period Percentage change in Change in the production
transportation equipment share of transportation
exports to the U.S. equipment
1993-1998 206.06 6.5
1998-2003 37.94 4.5
2003-2008 34.68 2.8
2008-2013 87.72 7.6

Source: Own elaboration.
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Conclusions

This study shows the important role of international trade in bringing
about an adjustment of manufacturing industry production in Mexican states
and, therefore, in shaping the development of their economic structure in the
period 1993-2013.

On the one hand, our results confirm that the production of
states behaves in accordance with the predictions of standard models of
international trade, i.e.,, when trading opportunities increase (e.g, after
NAFTA), states tend to specialize in goods in which they have a comparative
advantage or in which they increase their level of production concentration.
In contrast, when trading opportunities decrease (e.g, after China joined
the WTO), their level of concentration diminishes or declines. On the
other hand, it is clear that the production concentration of states changed
heterogeneously. This diverse response to NAFTA and Chinese competition
can be explained by the pre-existing economic structures of those states or
the types of manufacturing goods they were capable of producing.

More complex states took immediate advantage of the new sources of
growth NAFTA offered by specializing in the most sophisticated goods
Mexico could manufacture. This was possible because they had the
productive capabilities to provide the goods demanded by our trading
partners (the US. and Canada). Furthermore, the fact that the most
complex states tend to be located in the north of the country gave them
an additional transport cost advantage. Less complex states also specialized
in the production of goods that their economic structure allowed them to
manufacture at a relative advantage, i.e., less sophisticated goods.

The accession of China to the WTO and its enhanced presence in U.S.
product markets after 2001 had little effect on more complex states because
there was no overlap between the goods they were exporting to the U.S.
market and those that China was. In contrast, less complex states were more
negatively affected. Their manufacturing exports to the U.S. were displaced
by those from China, which also had a comparative advantage in the goods it
was exporting,
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Our study complements the literature describing the transformation of
the Mexican economy after the economic liberalization period that started
in the mid-80s and culminated with NAFTA. It includes a sectoral and
geographical narrative of the main changes brought about by its integration
into the greatest free market in the world.

Appendix

Table A1 shows how, in general, when the 32 states are divided into four
groups the change in production concentration behaves similarly to when
they are divided into two. The more complex the states in a group were,
the greater the increase in the group’s specialization after NAFTA (periods
1993-1998 and 1998-2003). After China’s accession to the WTO (periods
1993-1998 and 1998-2003), the more complex the states in a group were, the
smaller the reduction in the group’s specialization.

Table Al. Level of economic complexity by subsector*

Group 1993-1998 1998-2003 2003-2008 2008-2013
1 8 most complex states 4D 31,8 7,56 -4.631 -0.52
5D 31.2 7.77 -1.35 -1.43
6D 15.08 7.14 -1.98 -2.45
avg. 26.03 7.5 -2.65 -1.47
p second8mostcomplex oy gy 7.81 -0.45 0.33
states
5D 41.83 3.32 -0.67 1.37
6D 17.81 2.44 0.93 0.15
avg. 29.17 4.52 -0.06 0.62
3 iztri 8 most complex 1500 4.59 -5.39 0.99
5D 14.99 4.12 -4.07 0.56
Continue
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Table Al. Continuation

Group 1993-1998 1998-2003 2003-2008 2008-2013
6D 8.4 3.31 -2.53 0.16
avg. 1181 401 -3.99 0.57
4 8 least complex states 4D 8.36 4.05 -17.04 -1.93
5D 11.77 3.38 -23.75 0.28
6D 7.7 1.05 -24.05 1.13
avg. 9.28 2.82 -21.61 -0.13

Note: *As shown in other studies, the complexity measure is standardized.
Source: Own elaboration

Group 1 (comprising the 8 most complex states) is composed of Nuevo
Le6n, Coahuila, Querétaro, Baja California, Chihuahua, Ciudad de México,
Tamaulipas, and Jalisco. Group 2 (the second 8 most complex states)
is composed of Estado de México, Guanajuato, Sonora, San Luis Potost,
Aguascalientes, Durango, Puebla, and Sinaloa. Group 3 (the third 8 most
complex states) is composed of Tlaxcala, Hidalgo, Yucatan, Baja California
Sur, Colima, Morelos, Quintana Roo, and Zacatecas. Group 4 (the 8 least
complex states) is composed of Nayarit, Michoacan, Veracruz, Campeche,
Tabasco, Chiapas, Oaxaca, and Guerrero.

Table A2. Level of economic complexity by subsector*

NAICS code Level of economic complexity by subsector*
311 Food products -0.724
312 Tobacco and beverages -0.694
313 Textile mill products -0.218
314 Textile products -0.778
315 Apparel -1.527
316 Leather and hides -1.125

Continue
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Table A2. Continuation

NAICS code Level of economic complexity by subsector*

321 Lumber/wood -1.781
322 Paper 0.877
323 Printing and publishing -0.495
324 Petroleum and coal 0.147
325 Chemicals 0.797
326 Plastics and rubber 0.811
327 Non-metal products -0.109
331 Primary metal industries 1.015
332 Metal products -0.009
333 Plant and machinery 1.312
334 Electronics 1.888
335 Electrical appliances 1.25

336 Transportation equipment 0.847
337 Furniture -1.257
339 Other industries -0.225

Nota: *As shown in other studies, the complexity measure is standardized.
Source: Own elaboration

The level of complexity was calculated using classes of economic activities
(6-digit level) because the more disaggregated the information, the better the
computation (see Hausmann and Hidalgo, 2009).

To obtain the ranking by subsectors, we average the estimated level
of complexity for the classes of economic activities that belong to each
subsectot.
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