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Abstract

The production performance and its effects in the generation of formal employment in the Central region
of Mexico are analyzed at the major division level of manufacture. The most dynamic activity divisions of
the manufacturing industry are identified and, by estimating a function of employment with panel data for
each of the nine major divisions of manufacture, it is reported that the activity divisions: I. Food products,
beverages and tobacco, II. Textiles, clothing and leather industry, III. Timber industry and wood products and
IX. Other manufacturing industries show high employment income elasticity (0.716, 1.035, 0.781 and 0.94).
Furthermore, the divisions that comprise the more technical branches, with greater innovation processes and
high levels of export, such as division VIII. Metal products, machinery and equipment, show lower elasticity.
© 2017 Universidad Nacional Autónoma de México, Facultad de Contaduría y Administración. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Resumen

Se analiza a nivel de gran división de la manufactura el desempeño de la producción y sus efectos en la
generación de empleo formal de la Región Centro de México. Se identifican las divisiones más dinámicas
de actividad de la industria manufacturera y, a partir de estimar una función de empleo con datos de panel
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para cada una de las nueve grandes divisiones de la manufactura, se reporta que las divisiones de actividad
I. Productos alimenticios, bebidas y tabaco, II. Textiles, prendas de vestir e industria del cuero, III. Industria
de la madera y productos de madera y IX. Otras industrias manufactureras presentan una alta elasticidad al
ingreso del empleo (0.716, 1.035, 0.781 y 0.94) y que las divisiones que integran las ramas más tecnificadas,
con mayores procesos de innovación y altamente exportadoras, como la división VIII. Productos metálicos,
maquinaria y equipo, presentan una elasticidad menor.
© 2017 Universidad Nacional Autónoma de México, Facultad de Contaduría y Administración. Este es un
artículo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Códigos JEL: C23; E23; L60
Palabras clave: Actividad económica; Empleo manufacturero; Elasticidad ingreso del empleo

Introduction

In the years following the Great Recession of 2008–2009, the difficulty that the economic
activity had to reactivate the levels of growth and employment generation in Mexico was made
more evident. However, these problems do not refer to recent years, as the difficulty for growth was
already made manifest since the 1980s, intensifying with the beginning of the North American
Free Trade Agreement (NAFTA) in 1994.

The expectations with the beginning of the NAFTA were optimistic regarding the inaugural
qualities. There was confidence that with the free commerce, exports would be strengthened
and the long-term sustained increase of the economic activity would be consolidated with effects
on the economic growth of the country and on employment. Twenty years after the operations of
the NAFTA began, evidence from recent years makes it clear that the balances of free commerce
have not been the expected in terms of growth and generation of employment, especially in the
manufacturing sector. Everything suggests that this sector, even when it was strongly linked to
the export dynamic, has not managed to influence the job creation process in any relevant manner
(Dussel Peters, 2003).

Some authors suggest that this fact could be associated to a relatively high manufacture capital
intensity and a relatively low absorption of employment, particularly in the more modern and
productive sectors of manufacturing (Dussel Peters & Cárdenas, 2007). It could also be associated
to the changes that have emerged in the structure of the productive sectors in recent decades, where
the service sectors are gaining a greater relevance in contrast to the industrial and agriculture and
livestock sectors.

These are important elements because for many years the manufacturing sector has been
considered one of the driving forces for economic growth in Mexico, and a sector in which “the
impact of trade openness can be directly perceived, given that it is there that the greater number of
activities related to trade goods concentrate” (De León, 2013, p. 10). However, since the 1980s the
manufacturing industry has shown significant changes in its commercial, productive, investment,
and employment structure (see Alcaraz & García, 2006; Arriaga, Leyva, & Estrada, 2005; De
León, 2002; Flores & Capdevielle, 2003; Fragoso, 2003; Fujii & Cervantes, 2008) that have not
been strongly reflected in the generation of formal employment. Other authors, such as Mariña
(2005), argue that the trade openness process has not reflected in a substantial increase in formal
employment and better working conditions.

More recent works (Quintana, Andrés-Rosales, & Namkwon, 2013) explain that the devel-
opment of the Mexican manufacturing sector, while contributing to the productivity of the other
sectors, has not been able to operate as a driving force or generate growth trickling effects. This
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is due to the fact that in Mexico there is a preference for an economic growth model in which
the external sector determines the trajectory of the growth, and the manufacturing sector only
complements it. Furthermore, there is evidence that the lack of economic growth has strength-
ened an innumerable amount of negative processes for the Mexican economy, among which is
the inability to create jobs (Sánchez, 2012).

Although the literature that analyzes the manufacturing sector in Mexico is relatively broad,
the works that point toward a line of research that tries to explain in some detail the employment
determinants by major division of the manufacturing structure at the state or regional level are
few. An important part of this effort can be found in the works of Calderón and Martínez (2005)
and Martínez, Barajas, and Ruiz (2012), who investigate the impact of the externalities in the
growth of manufacturing employment; and in the work of Escobar-Méndez (2011), who analyzes
the growth of manufacturing employment in the main metropolitan areas with an emphasis on the
weight of the industrial localization factors.

Specifically, the works of Livas and Krugman (1992), and Hanson (1994) have become ref-
erences in the analysis of the patterns of industrial growth between regions, especially because
they report significant changes in the industrial employment growth patterns and highlight the
rapid growth of the manufacturing activity in the north frontier and the loss in the large cities of
Mexico.

In this context, the objective of this work is to analyze, at the manufacturing major division
level, the performance of the production and the generation of manufacturing employment in the
states of the central region of Mexico, as well as to identify some employment determinants that
could explain the differences between the manufacturing divisions.

The analysis of the article focuses on the Central region of Mexico and is divided into three sec-
tions, in addition to the introduction and conclusion. The first section contextualizes the problem
of low growth in the economic activity of Mexico in recent decades and the general effects present
in manufacture and employment. The second section details the analysis of the manufacture and
the structure of the employment and production for the states of the Central region of Mexico at the
major division level. Finally, the third section presents and discusses the results of the estimation,
with panel data, of the employment functions for each of the nine large manufacturing divisions
in the Central region of Mexico.

The  slow  growth,  manufacture  and  employment  in  Mexico

In the last three decades, the Mexican economy has experienced a lower growth rate than what
it had at the beginnings of the 1980s. This performance has been explained through different
arguments, but there is a central point worth mentioning that refers to the effects that the growth
of economic activity has had in the generation of employment.

With regard to this point, some authors (Calderón & Sánchez, 2012) have analyzed the low
economic growth in Mexico and the impossibility to generate the necessary jobs. They specifically
provide evidence of the high correlation between the low economic growth of the total GDP and
the low growth of the manufacturing output. According to these authors, between 1982 and 2010,
the Mexican economy grew 2.1% per year. Associated to this phenomenon is the high unemploy-
ment and the employment instability: between 1892 and 2008 only an average of 354,306 jobs
were created per year in the formal sector of the economy.

In this sense, an important part of the explanation of the deficiency of the formal economy
to generate the jobs demanded by the labor market is in the importance of the dynamic of the
economic activity of the country. If the growth rate of the real GDP and total employment for
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Fig. 1. Mexico: Real gross domestic product and total employment, 1971–2014. Growth rates.
Source: Elaborated with data from the Mexican System of National Accounts (INEGI, 2012, 2014a) and the National

Survey on Occupation and Employment (INEGI, 2014b).

the Mexican economy are reviewed within a relatively long period, the observed tendency is that
the crisis of 1982 marked the end of a relatively high output growth phase with relatively high
rates (6.8 yearly average between 1970 and 1981) and the start of a slow growth process. In the
period of 1982–2013 the average growth of the real GDP was of 2.3%, whereas the growth of
employment was of only 1.2% (see Fig. 1).

This is important because it suggests reviewing what is happening with the sectoral production
in order to identify if this slow growth process has spread in similar magnitudes to the sectors of
economic activity.

Table 1 shows the changes to the structure of the GDP and total and sectoral employment in
detail. First, it is evident that for the entire period of 1970 to 2014 the average growth of 3.5%
of the real GDP has not been enough for the total employment to grow in a significant manner
(having grown an average of 1.9% per year for this period). It stands out that the services sector
is the one that has grown the most, with a yearly average growth rate of 3.8% for the real GDP
and 2.7% for employment, whereas in manufacturing, even with an average growth rate 3.5% for
the real GDP, employment has only grown by an average rate of 0.9%, just above the agriculture
and livestock sector. Furthermore, it must be noted that according to the standard deviation of the
manufacturing GDP, it is a sector with significant fluctuations regarding the median, contrary to
what occurs with the service sector. Moreover, the manufacturing sector is very sensitive to the
fluctuations of the Mexican economy and the external sector, and as such has reported years with
heavy drops and boom periods with significant growth rates.

If we divide the period of 1970–2011 into two sub-periods (1970–1981 and 1982–2011) to
identify the changes in the structure of the sectoral employment following the crisis of 1982,
which has become the starting and breaking point of a growth model based on external demand
and has given way to the low growth phase of Mexico, we find some significant regularities in an
aggregated manner.

It is clear that between 1970 and 1981, the final phase of the Mexican miracle was experienced
with relatively high growth rates for the Mexican economy, with a 6.8% yearly average for the
total GDP and a 4.0% yearly average for the total employment, and a dynamic manufacturing
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Table 1
Mexico: Growth rate of the real GDP and employment, total and sectoral. Basic statistics by periods, 1970–2011.

Sectors Total Agriculture and livestock Manufacture Services

GDP Employment GDP Employment GDP Employment GDP Employment

1970–2011
Median 3.50 1.90 2.10 0.30 3.50 0.90 3.80 2.70
Maximum 9.40 6.50 8.00 9.20 10.50 8.80 10.20 7.00
Minimum −6.20 −4.00 −3.40 −4.80 −9.90 −10.60 −5.90 −1.40
Std. Deviation 3.70 2.30 3.00 3.10 5.10 4.30 3.50 2.00
Jarque–Bera 5.0 (0.07) 1.04 (0.59) 0.409 (0.81) 0.87 (0.64) 4.89 (0.08) 2.33 (0.31) 4.1 (0.13) 0.86 (0.64)

1970–1981
Median 6.80 4.00 3.90 1.57 6.30 3.60 7.20 5.10
Maximum 9.40 6.50 8.00 9.20 10.20 7.50 10.20 7.00
Minimum 3.40 1.80 −2.20 4.80 2.90 0.20 3.60 3.80
Std. Deviation 2.10 1.60 3.30 4.20 2.70 2.20 2.10 1.00
Jarque–Bera 1.1 (0.56) 0.44 (0.80) 0.69 (0.70) 0.39 (0.82) 1.00 (0.60) 0.16 (0.92) 0.7 (0.71) 0.72 (0.69)

1982–2011
Median 2.20 1.20 1.40 −0.10 2.40 −0.10 2.50 1.80
Maximum 7.30 4.80 6.30 4.60 10.50 8.80 6.20 4.80
Minimum −6.20 −4.00 −3.40 −4.40 −9.90 −10.60 −5.90 −1.40
Std. Deviation 3.40 2.10 2.60 4.50 5.40 4.40 3.00 1.50
Jarque–Bera 5.7 (0.05) 1.54 (0.46) 1.21 (0.54) 1.35 (0.50) 1.92 (0.38) 0.42 (0.81) 8.6 (0.01) 0.26 (0.87)

2001–2011
Median 1.90 0.30 1.20 −0.80 1.20 −2.60 2.50 1.30
Maximum 5.30 2.80 6.30 2.60 9.90 1.60 5.30 2.90
Minimum −6.00 −4.00 −3.20 −4.40 −9.90 −10.60 −4.90 −1.40
Std. Deviation 3.30 1.80 3.00 2.70 5.40 3.80 3.10 1.20
Jarque–Bera 2.9 (0.22) 2.39 (0.30) 0.43 (0.8) 1.19 (0.55) 0.37 (0.83) 1.16 (0.55) 3.2 (0.20) 156 (0.45)

Source: Elaborated with data from the System of National Accounts (INEGI, 2012, 2014a,b).
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sector with an average GDP growth of 6.3% per year (with some years having growth rates for
the real GDP of 10.2%) and an average employment growth of 3.6% per year. This period, which
was relatively dynamic for the three production sectors, significantly changed at the start of the
1980s (see Table 1).

For the period of 1982–2011 manufacturing stopped growing at the rates that characterized it
until before the crisis of 1982 and has followed a similar tendency to the behavior of the Mexican
economy with an average rate of 2.4%, but with a negative employment growth rate of −0.1%

The scenario becomes complicated if we analyze the period of 2001–2011, during which
the average growth of manufacturing was not only lower (1.2%), but on average, employment
presented negative growth rates of −2.6%, these being lower than even those of the agriculture
and livestock sector which is a net ejector of employment (see Table 1). The explanation for
this decrease in the growth of the manufacturing activity is that since 2000, Mexico’s foreign
commerce has not experienced the dynamism of the period from 1993 to 2000, particularly due
to the competition with China and the continued disintegration of the NAFTA (Dussel Peters &
Ortiz, 2012).

In this sense, Dussel Peters (2003) notes that the capacity for the generation of employment
of the manufacturing sector has been drastically reduced, as the average growth of employment
during these years has been negative, which indicates that the sector has ejected work. This
evidences the decrease in its capacity to drive the economic activity of the country. On the other
hand, the author also argues that perhaps the results could be explained by the fact that starting
on 1988, manufacturing specialized in capital intensive exporting activities, which has generated
a reduced process for employment creation.

On the other hand, Dussel Peters and Ortiz (2013) highlight a systematic drop of the relative
weight of the permanent manufacturing employment with regard to the total permanent employ-
ment, from 35.6% in 2000 to 26.1% in October 2012. Moreover, they note that employment in
the manufacturing sector was one of the most affected by the economic crisis of 2008, given that
of the 701 thousand permanent jobs lost between October 2008 and May 2009, 349 thousand
corresponded to the manufacturing sector. This means that 1 of every 2 permanent jobs during
these months corresponded to manufacturing activities, which translates to a drop of 9.2% on the
expansion rates of the permanent manufacturing employment.

With this significant decrease in the generation of employment of the manufacturing sec-
tor, another fundamental change is the continuous expansion of the service sector, both due
to its relative weight in the economy as well as its strategic role in the functioning of the
productive systems (Chávez & Zepeda, 1996). Thus, the employment structure by sector of
activity has changed in a significant manner in recent decades. The service sector gains increas-
ing importance in contrast to the industrial and agriculture and livestock sectors. Fig. 2 shows
the significant increase in employment in the service sector, whereas since the crisis of 1982
manufacture has stopped growing at its previous levels, in fact, a persistent drop in the employ-
ment levels of this sector starting in 2000 is clear, and becomes more pronounced since
2008.

This reorganization of the sectoral employment structure is relevant from different perspectives.
First, because “manufacture is important to absorb workers with little training, being the sector
from which the middle class emerges and grows worldwide” (ONUDI, 2013); it is considered
an activity with unique characteristics: its forward and backward connections, its potential in the
generation of value added, of technology diffusion, of growth of productivity and, of course, as a
generator of formal employment (Dussel Peters, 1997). Furthermore, it generally provides greater
benefits and safety to the workers than jobs in other sectors, and tends to develop better abilities
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Fig. 2. Mexico: Percentage structure of the sectoral employment, 1970–2012.
Source: Elaborated with data from the General Population and Housing Census (INEGI, 1970, 1980, 1990, 2000, 2010)

and the National Occupancy and Employment Survey (INEGI, 2005, 2014b).

than equivalent jobs in the rest of the economy (Lavopa and Szirmai, 2012, cited in ONUDI,
2013).

Thanks to the dynamism of manufacture, its effects transfer to other sectors of activity,
inducing innovating behaviors on the economic agents (Garduño, 2009). The service sector
represents the opposite case, especially because it incorporates an important part of informal
employment.

Regarding this point, Dussel Peters and Ortiz (2013) note that since the year 2000 employ-
ment has redirected the service industry, and manufacturing has lost 9.5 percentage points in the
generation of employment between 2000 and November 2013, whereas the services to compa-
nies and people have increased their percentage participation by a little more than 5.0%. In this
reorganization, agricultural employment continues the tendency that has characterized it in recent
decades: a sector with a decreasing dynamic in the generation of employment and an ejector of
workforce.

In the case of the regions of Mexico, Sánchez (2011) analyzes the economic stagnation that
prevails in Mexico since 1982 and demonstrates, in the framework of the Kaldorian analysis,
that the insufficient dynamic of the manufacturing sector is the main cause of the low economic
growth and employment rates in the regions of Mexico and in the country in general. Specifically,
the existence of a vicious cycle between the low growth in production and the low growth in
employment stands out (which leads to low incomes and thus a limited market growth), which
perpetuates the vicious cycle of economic stagnation.

The regions of Mexico are clearly no strangers to this tendency, especially because the produc-
tive activity has not responded to the pressure exercised by the economically active population
on the job market, and because manufacture, as the most dynamic sector, is certainly causing
a decrease in the number of jobs. In this context, the case of the Central region of Mexico is
specifically addressed in the following section.
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The  structure  of  employment  and  the  production  of  manufacture  by  major  division  in  the
Central region  of  Mexico

As noted, it is the case of the Central region of Mexico that is being addressed, comprised by
Mexico City, the State of Mexico, Querétaro, Puebla, Hidalgo, Morelos and Tlaxcala (see Fig. 3).
These states, in addition to their geographical location, have the presence of the manufacturing
industry as one of the main economic and employment generation activities in common.

Mexico City and the State of Mexico symbolize the cradle of the industrialization process in
Mexico, and even though in recent years a “deindustrialization” process has been made manifest,
in the sense that the growth rates of industrial activities have decreased in comparison with
previous years, they prevail as the two most representative entities at the national level. In 2012,
their contribution was of 26.2% to the total national GDP, and 20.4% to manufacturing (INEGI,
2014c), in addition to being the most populated states in the country and together comprise
24 million people (21.4% of the national total) (INEGI, 2010).

In the other states, manufacturing activities though in recent years they have lost representa-
tiveness regarding the activities of the secondary sector have a significant participation within
the state productive structure. The contributions to the total GDP of each state are the following:
Querétaro 28.7%, Puebla 24.4%, Hidalgo 33.4%, Morelos 24.3% and Tlaxcala 29.7% (INEGI,
2014c).
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Although the weight of the manufacturing industry has decreased with regard to the service
sector, there can be no doubt that it continues to be a sector whose activity is highly important
in driving the aggregated economic activity of the regions and the country and, consequently,
employment. Some authors that have analyzed the “backwards” productive connections of man-
ufacture, provide evidence of its driving capacity and report a direct and total driving capacity of
1.63 times, above the tertiary sector (1.36 times) and the primary activities (1.31 times). That is, the
evolution of the Mexican economy significantly depends on the performance of its manufacturing
industry (see Guerrero de Lizardi, 2012).

In this sense, it is important to analyze the performance shown by the manufacturing industry
in order to identify the most dynamic divisions of activity in each of the states of the Central
region.1

According to the indicator of the evolution of the manufacturing production per major division,
its performance in recent years has not been homogeneous. Divisions II and III have stagnated,
particularly after the year 2000, whereas divisions VIII and IX have stood out because after the
1995 crisis their evolution has been above the rest of the manufacturing divisions (see Fig. 4).

Although the dynamism of the different manufacturing divisions is not the same, in most of
them a process of growth can be observed; however, this tendency contrasts with what can be
observed regarding employment. In particular, after the year 2000 the employment levels have
decreased for all the divisions, which denotes a growth process without consequential effects in
the volumes of employment. Even the decreasing tendency of recent years would entail a loss of
formal employments (see Fig. 5).

1 The manufacturing industry is divided into 9 major divisions: Division I. Food products, beverages and tobacco;
Division II. Textiles, clothing and leather industry; Division III. Timber industry and wood products; Division IV. Paper,
paper products, print and publishers; Division V. Chemical substances, petroleum derivatives, rubber products and plastics;
Division VI. Non-metallic mineral products, except for petroleum and carbon derivatives; Division VII. Basic metal
industries; Division III. Metallic products, machinery and equipment; Division IX. Other manufacturing industries.
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For the case of the Central region, this tendency has not changed in a significant manner.
Specifically, some authors report that the region has lost representativeness in the ensemble of
economic activity, whereas other regions (especially those in the north) have gained participation.
Sánchez (2011) states that between 1993 and 2010 the average annual growth rate of manufacture
was of 2.68% for the entire country. In the North-central region, the growth rate was of 5.54%,
4.11% in the Northern Border, 1.71% in the Pacific, 1.70% in the Southern region, 1.54% in the
Gulf, 1.43% in the Western region, and only 1.35% in the Central region. This last region, as stated
by Sánchez (2011, p. 104) “after having been the industrial center of the country it has gradually
ceased to be so”. In recent years, there has been a clear shift of the manufacturing activities in
favor of the northern regions of the country.” Moreover, “.  .  . it is in clear decline, in only four
years it managed to show a growth above 5% and in 2009 it was the region most affected by the
crisis by decreasing its yearly production by 8.5%” (Sánchez, 2011, p. 107).

Calderón and Martínez (2005) conclude that the analysis of the distribution of employment
by regions reveals that starting with the process of trade openness, the Northern region has had a
growing participation, whereas the Central region shows a rather significant drop in manufacturing
employment, remunerations, and the value added of this industry.

Although the evidence presented for manufacture shows heterogeneities in the growth by
regions, it is also important to analyze what happens by division of activity, especially because
the nine major divisions that comprise the manufacture sector are not homogenous in their structure
and respond differently to the fluctuations of the global economy.

From the census information of 1985, 1988, 1993, 1998, 2003 and 2008 (INEGI, various
years) some regularities at the manufacture activity division level can be observed for two periods:
1985–1993 and 1993–2008.

Generally speaking, the Central region is one in which the growth of the economic activity,
measured through the census real gross value added (valor  agregado  censal  bruto  real, VACBR),
is low and even negative in some activity divisions, and the changes that manifest between the two
periods are not significant due to their scale. However, some states stand out due to the dynamic,
or significant drops, that some activity divisions present (see Table 2), as described below.
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Table 2
Central Region: real gross value added and employment. Average annual growth by periods, 1985–2008. At constant
2004 prices.

Period 1985–1993 1993–2008 1985–1993 1993–2008 1985–1993 1993–2008

Entity VACBR EMPL. VACBR EMPL. VACBR EMPL. VACBR EMPL. VACBR EMPL. VACBR EMPL.

Division I Division II Division III

Mexico
City

1.90 −0.05 −0.47 0.23 −1.45 −0.49 −1.25 0.16 −1.01 −1.34 −1.47 −0.87

Hidalgo 8.00 5.61 7.54 5.58 −8.89 6.67 2.12 7.59 1.37 7.29 3.16 6.71
Mexico 2.49 3.28 2.81 3.87 −1.53 1.17 0.26 3.45 −0.93 −0.57 0.52 3.80
Morelos 5.11 0.83 0.85 1.80 0.33 4.88 3.58 4.95 2.74 4.65 7.99 10.05
Puebla 1.50 3.91 4.04 2.87 −2.18 3.78 3.42 6.90 7.21 12.36 7.90 7.85
Querétaro 0.96 3.57 5.57 2.95 1.40 4.86 3.90 7.31 20.57 6.55 4.52 6.16
Tlaxcala 1.03 4.23 7.40 6.53 −6.07 1.11 3.51 5.63 4.21 3.48 8.20 7.56
Total 2.16 1.85 1.77 2.17 −2.20 1.56 0.80 3.83 −0.39 0.87 0.35 2.59

Division IV Division V Division VI

Mexico
City

4.53 2.47 1.25 1.45 −3.67 −1.40 −1.63 0.98 −7.79 −3.80 −11.88 −1.98

Hidalgo 6.85 9.83 7.22 9.42 −0.86 1.63 −5.91 1.50 −6.32 −1.55 4.90 0.04
Mexico −1.21 2.08 −1.47 1.88 −0.90 1.37 1.55 0.96 −1.12 0.71 −0.34 0.12
Morelos −5.73 1.34 −2.26 4.96 1.54 2.49 3.04 0.40 2.92 3.08 7.67 2.88
Puebla −1.99 5.25 2.21 3.60 −4.27 2.75 1.91 2.74 −2.86 6.77 7.78 4.30
Querétaro 2.03 7.01 8.73 5.19 −4.99 0.45 4.75 4.92 −8.27 1.50 2.80 1.14
Tlaxcala 9.24 1.93 14.25 7.57 −0.15 8.63 −1.97 3.47 10.20 4.03 12.76 9.57
Total 2.36 2.65 0.85 1.93 −2.50 0.12 0.05 1.22 −3.37 0.98 1.38 1.25

Division VII Division VIII Division IX

Mexico
City

−7.42 −8.63 −8.99 −9.41 −0.94 −1.83 −8.24 −1.37 3.90 1.43 −1.95 0.42

Hidalgo −37.53 −16.35 −0.09 7.25 −8.04 −2.12 −3.21 −1.59 34.99 20.98 7.61 12.07
Mexico 9.90 16.81 −5.76 −4.73 −0.82 −0.58 1.33 0.74 −6.06 1.04 3.69 3.05
Morelos −58.08 nd nd nd 5.94 4.05 −8.89 1.02 11.77 17.48 2.42 5.55
Puebla 80.36 −5.20 −4.20 −6.00 −9.01 1.95 4.91 4.07 32.41 22.27 21.70 16.14
Querétaro −27.43 −2.30 4.80 −10.48 −3.90 1.23 4.10 3.47 6.00 8.39 5.97 7.44
Tlaxcala −1.19 −8.78 −1.47 −5.81 −2.28 −1.18 8.23 4.49 38.73 36.06 4.88 6.75
Total −2.68 −0.21 −6.11 −5.94 −1.73 −0.67 −0.84 0.56 −0.18 2.53 0.86 2.11

Source: Elaborated with data from the Economic census 1985, 1988, 1993, 1998, 2003 and 2008 (INEGI, 1986, 1989,
1994, 1999, 2004, 2009).
Note: Division I: Food products, beverages and tobacco; Division II. Textiles, clothing and leather industry; Division
III. Timber industry and wood products; Division IV. Paper, paper products, print and publishers; Division V. Chemical
substances, petroleum derivatives, rubber products and plastics; Division VI. Non-metallic mineral products, except
petroleum and carbon derivatives; Division VII. Basic metallic industries; Division VIII. Metallic products, machinery
and equipment; Division IX. Other manufacturing industries.

In the case of Division  I.  Food  products,  beverages  and  tobacco, the region as a whole presents
a decrease in the average annual growth of the VACBR (from 2.16% between the period of
1985–1993 to 1.77% for the period of 1993–2008), though the states of Hidalgo, Puebla, Querétaro
and Tlaxcala stand out due to their growth; specially Hidalgo, which for the two periods has had
average annual growths at rates of 8.0% and 7.5%, respectively. The particularity of Puebla,
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Querétaro and Tlaxcala is that from one period to the next they grew significantly, even up to
seven times more in the case of Tlaxcala. The State of Mexico has practically maintained its
growth levels (see Table 2).

For Division  II.  Textiles,  clothing  and  leather  industry  the period of 1993–2008 became a
recovery phase, in the sense that in the total of the region between 1985 and 1993, this division
presented negative average growth rates. However, the case of Hidalgo stands out, which went
from registering drops in production of close to 9.0% between 1985 and 1993 to having annual
growth rates of 2.12% for the period of 1993–2008; as does the case of Tlaxcala, that for the same
periods had average growth rates of −6.07% and 3.51%, respectively. It is worth mentioning
the consolidation process of Querétaro, which has gradually presented consistent growth in this
division of activity (see Table 2).

Division III.  Timber  industry  and  wood  products  is relatively strong for some states of the
region, specifically Morelos, Puebla and Tlaxcala. Between the two analysis periods a significant
growth is registered in the economic activity of this division (see Table 2), which contrasts with
the relative stagnation of the evolution of this division for the total of the Mexican economy (see
Fig. 4).

In the case of Division  IV.  Paper,  paper  products,  print  and  publishers  a deceleration pro-
cess for Mexico City regarding the growth of this activity, and a significant growth for Hidalgo,
Querétaro and Tlaxcala (7.2%, 8.7% and 14.25%, respectively, for the period of 1993–2008)
is observed. In addition to the difficulties of the State of Mexico and Morelos to reactivate
growth in this activity. In the case of Puebla, a recovery is registered for the years after 1993
(see Table 2).

Division  V.  Chemical  substances,  petroleum  derivatives,  rubber  products  and  plastics  is a
division in which significant recovery processes have taken place in the states of Mexico, Morelos,
Puebla and Querétaro, however, the decrease in growth in the rest of the states that comprise the
Central region has also intensified, particularly in the state of Hidalgo (see Table 2).

For Division  VI.  Non-metallic  mineral  products,  except  petroleum  and  carbon  derivatives
relatively high growth rates are observed for most of the states in the region for the period of
1993–2008. The case of Tlaxcala stands out, with a production growth that reaches average rates
of 12.7%. Mexico City and the State of Mexico also stand out, registering negative rates of 11.8%
and 0.34%, respectively (see Table 2).

According to the information, it seems that Division  VII.  Basic  metallic  industries  has been
among the ones that have lost in this globalization processes, at least in the Central region. The
average growth rates registered for the states are negative for both periods, except for Querétaro
which reports a significant growth between 1993 and 2008 (see Table 2).

The case of Division  VIII.  Metallic  products,  machinery  and  equipment  has a high note, espe-
cially because it is one of the divisions of activity with greater possibilities of generating production
expansion dynamics and greater value added because, among others, it includes the automotive
sector, which has become a reference in the process of innovation and production growth. In
this division of activity, the states of Mexico, Puebla, Querétaro and Tlaxcala stand out, having
strengthened their production growth between 1993 and 2008. This is important because it implies
greater value added activities, which have greater possibilities of influencing the generation of
employment. The case of Tlaxcala, which in the period of 1993–2008 had an average annual
growth of 8.2%, and the cases of Mexico City and Hidalgo, which register significant drops in
their economic activity (see Table 2) stand out.

Finally, Division  IX.  Other  manufacturing  industries  registers significant growths in both
periods. Puebla in particular has become the state in which this division of activity has



914 Y. Carbajal Suárez, L. de Jesús Almonte / Contaduría y Administración 62 (2017) 902–923

consolidated due to its economic activity levels (21.7% for 1993–2008), which means significant
effects in the creation of employment.

According to these data, the central region is generally in a process of manufacturing production
growth similar to what is reported by Sánchez (2011) in the sense that the region has gradually
stopped being the industrial center of the country. Although, there are divisions of activity that
have driven the growth of manufacture in some of the states, among them Puebla, Querétaro and
Tlaxcala. In these conditions, the effects at the job creation levels are evident, especially because
according to the Keynesian arguments there is an important correlation between economic activity
and employment, which is explained by the weight of the effective demand.

In this manner, the data from Table 2 evidence this relation and the following regularities are
identified: (a) even when in some divisions of activity a deceleration is reported in the growth of
the VACBR, the degrees of the average growth of employment are greater, especially in divisions
I, II, III, V and VI; (b) the divisions that comprise the more technical branches, with greater
innovation processes and which are strongly based on exports, such as division III, present a
lower ratio between economic activity growth and employment growth; (c) these relations allow
assuming that the employment income elasticity of the sectors linked to the external sector, such
as division VIII, is less than those that respond more to domestic demand factors.

The statistical information approach approximates us to the analysis of what is happening with
the growth of the economic activity and employment in the divisions of manufacturing activity
in the Central region of Mexico. This is important because it assumes that this production growth
tendency, analyzed from the Central region, could contribute to the explanation for Mexico’s slow
growth and the problem in the creation of employment; especially in the manufacturing sector
which, as has already been mentioned, is a sector that has decelerated significantly, affecting the
creation of formal employment.

Based on this diagnosis, a function of employment is estimated in the following section, using
panel data for each of the divisions of manufacturing activity in order to identify elements that
explain the evolution of employment in the Central region.

Employment  and  economic  activity.  The  empirical  evidence  for  the  Central  region
of Mexico

The  theoretical  arguments  of  labor  demand

Normally, studies on employment depart from the explanation of the behavior of the job market
using employment offer and demand functions. In these cases, the theoretical argument focuses
mainly on elements of a neoclassical or Keynesian character. For the purposes of this work
Keynesian arguments are used, specifically from the New Keynesian Economics school (NKE)
which assumes that the employment level depends on the effective demand and that unemployment
can be explained through the existence efficiency wages higher than the equilibrium wages. The
fact that employment depends on the effective demand is explained by Keynes’ proposals in the
sense that when a company satisfies the demand for their product, it employs the exact quantity
of work necessary to meet the demand. If more work is needed to produce a greater quantity, the
companies must employ more work when the production demand is higher (Abel & Bernanke,
2004), thus it is considered a positive relation between production and employment.

Here, the NKE has tried to explain performance based on the existence of a real wage that
equilibrates the job market and which is essentially rigid. While the neoclassical model postulates
the dependency of the wage of the level of productivity, some authors of the NKE invert the terms
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of the relation and present the possibility that it is productivity that positively depends on the wage.
Their main hypothesis is that, though the payment of a higher wage generates greater costs for the
company, it also provides more benefits due to its positive impact on the effort of the workers and,
ultimately, on productivity. Efficiency wages would be the quantities that the companies would
pay above the market value of the equilibrated wage to avoid drops in productivity (Gordon, 1990;
Malcomson, 1981).

According to Mankiw and Romer (1991), the existence of this type of wages could be attributed
to three reasons: (a) that a higher wage can contribute to increase the effort of the employees and,
therefore, positively affect their productivity; (b) an elevated wage can also contribute to improve
the capabilities of the employees. Thus, if it is assumed that the wages of the qualified employees
are greater and that the company decides to pay wages above the equilibrated market value,
more skilled workers will be drawn to the company and, therefore, the average productivity of
its employees will increase; (c) a higher wage can stimulate a feeling of loyalty in the employees
and prompt a greater effort.

In this discussion, it is considered important to retake the arguments of the New Keynesian
Economy to try and simplify the analysis of employment by highlighting the relation between
product (via effective demand) and employment, as well as that of real wage (under the hypothesis
of the efficiency wage) and employment. The analysis is complemented with the inclusion of an
economy diversification index that represents an empirical measurement of the agglomeration
economies to analyze the local economic structure. In this case, the diversification variable makes
it possible to measure the type of industrial structure by evaluating if it is diversified or concentrated
(see Sobrino, 2003) and, consequently, the effects that it could have in the creation of employment.
A positive correlation is expected between economic diversification and employment to greater
diversification, greater employment especially due to the heterogeneity in the qualification of the
workforce of the regions.

Empirical  evidence

Panel  specification
Nine panels were integrated, one for each major division of activity of the manufacturing

industry as indicated in the note in Table 2. They are balanced panels with n = 7, T  = 6 and N  = 42,
that is, they consider the 7 states that comprise the Central region of Mexico, with cross sections
of six periods that correspond to the information of the Economic  census  of the INEGI for 1986,
1989, 1994, 1999, 2004 and 2009, with 42 observations.

We worked with the following variables for each of the nine divisions of activity of the manu-
facturing industry: employed personnel, total remunerations for the employed personnel, census
gross value added, and labor productivity, and an economic diversification index was created as
indicated below. In the Census  of 1986, 1989 and 1994 the INEGI reported the statistical infor-
mation of the manufacturing sector at the nine major divisions level. However, in the Census  of
1999, 2004 and 2009, the information of the manufacturing sector is disaggregated into twenty-
one sub-sectors. It was, therefore, necessary to group the sub-sectors in order to homogenize the
information at the nine major division level, the way it was previously recorded.

The general specification of a linear regression model with panel data is the following (Hsiao,
2003):

Yit =  α  +  βXit +  uit, i  =  1,  ...N; t =  1,  ...T  (1)
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where i refers to the individual or to the unit of study (cross section), t  refers to the dimension
in time, α  is a scalar, β  is a vector of K  parameters, Xit is the ith observation at time t  for the K
explicative variables, and uit is the error term.

In this case, the total sample of the observations in the model would be given by N  ×  T, where
N is the number of individual units of study and T  is the period of time.

The panel models can be interpreted through their error components. The error term uit included
in (1) could be broken down as follows:

uit =  ui +  δt +  eit

where δit denotes a non-observable variable that remains constant throughout time for each obser-
vation (non-observable individual effect), δt represents the non-quantifiable effects that vary with
time but not between the units of study, and eit refers to the error term. Most of the applications
with panel data utilize the error component model in one direction: uit =  μi +  eit , for which
δt =  0 (see Baltagi, 2005: chapter 3).

Based on the different assumptions regarding the specific effects μi, three possibilities could
be present: (a) when considering that μi =  0, that is, that any non-observable heterogeneity
exist between the individuals (thus grouped regression is employed); (b) when it is assumed that
μi is a fixed effect and different for every individual, so that the linear model is the same for
all the individuals, but the ordinate origin is specific for each of them. Consequently, in this case,
the non-observable heterogeneity is incorporated to the constant of the model; and (c) when μi

is treated as a non-observable random variable that varies between individuals but not in time. In
this case, the non-observable differences are incorporated to the error term.

These variants regarding the non-observable heterogeneity give rise to two types of models:
the fixed effects model and the random effects model (Montero, 2007; Wooldridge, 2002).

The  fixed  effects  model

Yit =  α  +  X′
itβ  +  μi +  eit or rather Yit =  αi +  X′

itβ  +  eit, αi =  α  +  μi (2)

It assumes that the uit error expressed in (1) can be broken down into a purely random eit

part and a fixed constant, different for each μi individual (considered a parameter to be estimated
for each observation), which is equivalent to carrying out a general regression and provide every
individual with a different point of origin (ordinates), thus incorporating heterogeneity to the
constant model αi =  α  +  μi. In this way, in the fixed effects model the uit are treated as a set of
additional n  coefficients that can be jointly estimated with the βs. Moreover, the fixed effects model
assumes that the individual effect is correlated with the other regressors, that is, cov(Xit,  μi) /=  0
(Montero, 2007; Wooldridge, 2002).

The  random  effects  model

Yit =  α  +  X′
itβ  +  μi +  eit or also Yit =  α  +  X′

itβ  +  uit,  uit =  μi +  eit (3)

It has the same specification as the fixed effects model except that μi, instead of being a fixed
value for every individual, and being constant throughout time, is a random variable. Given that
in the random effects model it is assumed that μi is an unobservable random variable independent
from Xit , this becomes part of a composite disturbance term ui =  μi +  eit ; incorporating the
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non-observable heterogeneity to the error term instead of the constant as is the case of the fixed
effects (Arellano & Bover, 1990).

Therefore, based on Eq. (1), a function of employment can be estimated for each of the nine
major divisions of manufacturing activity for the states that comprise the Central region of Mexico
in terms of a general linear regression model with panel data.

In this way, a function of employment is defined in the following terms:

lit =  αi +  α1yit +  IRit +  IPit +  IDEit +  vit (4)

where lit is the population employed for each division of manufacturing activity, from division
I to IX; yit is the manufacturing real gross census added value per division of activity; IRit is
an index of real manufacturing remunerations2; IPit is an index of labor productivity,3 as an
efficiency variable of each of the manufacturing activities and a negative correlation is assumed
due to the work displacement effect (to greater labor productivity, less labor demand); IDEit is
the economic diversification index in the terms defined in ‘The theoretical arguments of labor
demand’ section4; finally, vit are the errors.

Estimation  and  discussion  of  the  results
The most used methodology for the estimation of the models with panel data consists on

establishing if it complies with the assumptions regarding the individual effects and time (fixed
or random), in conjunction with the basic econometric assumptions. Hence, when working with
panel data, it is important to decide if it is estimated with fixed effects or random effects. Among
the diagnostic tests, for this purpose there is the Hausman test (Toledo, 2012), whose statistical
test allows differentiating between the random effects and fixed effects models.

The idea is to use the fixed effects estimations unless the Hausman test5 rejects it (Wooldridge,
2015). In this case, the following strategy is utilized, recommended by Mendoza-González (2014,

2 A relative wage index was created based on the total remunerations, which include wages and salaries. Thus, IRit =
[(wir/wr)/(win/wn)] where wir are the remunerations per manufacturing division and state; wr are the remunerations
for the total of the manufacturing divisions in state r; win is a measurement per manufacturing division at the national
scale; and wn is the same variable for the group of divisions at the national level. If the index value is less than 1, it is
considered a poorly specialized region, and therefore the remunerations are less than the national manufacturing average;
if it is greater than 1, it is considered that the remunerations of the sector of activity are competitive with regard to the
average of the remunerations of the national manufacturing.

3 A relative productivity index was created as follows: IPir = [(yir/1ir)/(yin/1n)], where the numerator expresses the
value added per employee in a determinate division of activity i per state r, and the denominator is the value added per
employee in a determinate division of activity i at a national scale n. Values lower than 1 refer to productivity levels of the
division of activity of the state less than the national standards, and values greater than 1 mean that it is more productive
with regard to the national standards (Sobrino, 2003).

4 It is formally expressed as follows: = (n/(n − 1))
∑

[(pi/pt) − (1/n)]
2
, where n is the number of divisions of activity;

pi is the production of activity division i; and pt is the total local production. IDE is a positive value between 0 and 1: less
than 1 indicates a greater diversification and when the index nears 1 it is considered to be concentrated (Sobrino, 2003).

5 The hypothesis followed by Housman’s test to analyze the consistency of the panel model with random effects
is summarized as follows (Mendoza-González, 2014): H0: The random effects (EA for its acronym in Spanish) estimator
is consistent with regard to the fixed effects (EF for its acronym in Spanish) estimators; H1: The EF estimator is consistent
with regard to the EA estimator. The statistical function to test is defined as follows:

x2(k) : H = [βEF − βEA]T [Cov(βEF ) − Cov(βEA)]−1 [βEF − βEA]

where β is the composite coefficients vector with the parameters of the model; Cov is the variance–covariance matrix;
and k is the number of coefficients.
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p. 50): (1): evaluate if the specification of a pool model is consistent, for which a comparison is
made with the fixed effects model; (2) if the fixed effects model is better than the pool data model,
then evaluate if the random effects model is consistent; and (3) with the model with individual
constants having been chosen, the analytical implications are analyzed.

Originally, Eq. (4) was estimated for each of the major manufacturing divisions (I to IX)
with the pool data, fixed effects, and random effects techniques. Strictly speaking, the individ-
ual effects models (fixed and random) were compared with regard to the pool model. Thus,
first the fixed effects model was compared with the pool model in order to evaluate the efficiency
of the fixed effects model. For this, the pool data test utilizes a parameter restriction test between
the two models and the hypotheses are analyzed: H0 : ∀μi =  0; H1 : μ1 /=  0,  ...,  μi /=  0 (see
Mendoza-González, 2014). If the null hypothesis H0 cannot be rejected, then the pool model is
used, otherwise the fixed effects model is selected.

In order to analyze the hypotheses a statistical χ2(k) is used with the k degrees of freedom
defined by the quantity of individual effects, this test is known as pool  (pool test). In the event
that the fixed effects model is efficient with regard to the pool model, it can be analyzed if the
random effects model is efficient with regard to the fixed effects model. The Hausman test is used
to this end (Mendoza-González, 2014).

According to the results of the pool tests and Housman’s test, it was concluded that for divisions
II, III and IX the pool model is the best choice; therefore, it can be concluded that it is consistent
with the fixed effects model. For divisions I, IV, V, VI, VII and VIII, the fixed effects model is
the best choice (see the results of the test in Table 3).

From the estimation, some important regularities are identified, in particular those related to
the correlation between the census gross value added and employment. Based on the results of the
estimation, particularly the result of the yit coefficients, the manufacturing activity divisions were
placed into three groups: (a) those that report a high employment income elasticity; (b) those of
average elasticity; and (c) those of low elasticity (see Table 3).6

Among the first are divisions I.  Food  products,  beverages  and  tobacco,  II.  Textiles,  clothing  and
leather industry,  III.  Timber  industry  and  wood  products  and IX.  Other  manufacturing  industries,
whose coefficients of the census gross value added (y) are of 0.716, 1.035, 0.781 and 0.94. The
results indicate that when the economic activity of these divisions grows by 1.0%, employment
grows by 0.799%, 1.035%, 0.781% and 0.94%, respectively, which would indicate that in the
Central region of the country these divisions are large generators of employment.

The divisions that register average elasticity are IV.  Paper,  paper  products,  print  and  publishers,
V. Chemical  substances,  petroleum  derivatives,  rubber  products  and  plastics  and VIII.  Metallic
products, machinery  and  equipment  with coefficients of 0.424, 0.418 and 0.565, respectively,
whereas those that present relatively low elasticity are divisions VI.  Non-metallic  mineral  products,
except for  petroleum  and  carbon  derivatives  and VII.  Basic  metallic  industries, with coefficients
of 0.051 and 0.27 (see Table 3).

The results show that the production in division VI has practically lost is capability to generate
employment. This is perhaps due to it being a division whose activity is explained by the production
of non-metallic mineral products, except petroleum and carbon derivatives, which is relatively
scarce in the region.

6 Rather than identifying the divisions of activity by the type of elasticity of the employment demand (such as elastic,
inelastic or unitary, depending on whether their value is greater, less than or equal to 1), they were grouped by the size of
the coefficient having identified the divisions whose generation of employment is more or less sensitive to the production
growth levels.
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Table 3
Employment estimation by major manufacturing division. Central Region of Mexico, 1985–2008.

Endogenous variable: occupied population

Division Ib Division IIa Division IIIa Division IVb Division Vb Division VIb Division VIIb Division VIIIb Division IXa

Constant −5.562 −1.861 (0.00) −3.62 (0.00)
y 0.716 (0.00) 1.035 (0.00) 0.781 (0.00) 0.424 (0.00) 0.424 (0.00) 0.051 (0.008) 0.27 (0.002) 0.565 (0.00) 0.94 (0.00)
IR 0.526 (0.003) 0.411 (0.00) 1.344 (0.00) 0.865 (0.00) −0.007 (0.66) 0.416 (0.00) 0.149 (0.205) −0.085 (0.45) 0.481 (0.033)
IP 0.554 (0.00) −0.484 (0.00) −0.978 (0.009) −0.239 (0.043) −0.118 (0.173) 0.069 (0.248) 0.45 (0.526) −0.218 (0.00) −0.75 (0.00)
IDE 0.076 (0.897) 1.596 (0.03) 1.68 (0.011) 1.563 (0.079) 1.232 (0.171) 1.248 (0.099) −3.469 (0.275) 0.421 (0.337) −0.508 (0.494)
R2 0.803 0.912 0.956 0.689 0.28 0.56 0.384 0.769 0.964
R2 adjusted 0.593 0.801 0.843 0.509 0.207 0.443 0.283 0.563 0.849
Statistical F 31.703 (0.00) 93.352 (0.00) 203.517 (0.00) 17.197 (0.00) 3.022 (0.032) 11.613 (0.00) 4.831 (0.00) 90.062 (0.00) 248.753 (0.00)
Pool data model 4.15 (0.003) 1.775 (0.138) 1.647 (0.168) 6.712 (0.000) 4.584 (0.002) 60.588 (0.000) 3.871 (0.005) 18.494 (0.000) 1.148 (0.359)
Hausman test 3.970 (0.410) 4.692 (0.320) 5.144 (0.273) 3.062 (0.548) 3.733 (0.443)

Source: Own estimation with R version 3.0.1 (R Core Team, 2013)
Note: Division I. Food products, beverages and tobacco; Division II. Textiles, clothing and leather industry; Division III. Timber industry and wood products; Division IV.
Paper, paper products, print and publishers; Division V. Chemical substances, petroleum derivatives, rubber products and plastics; Division VI. Non-metallic mineral products,
except petroleum and carbon derivatives; Division VII. Basic metallic industries; Division VIII. Metallic products, machinery and equipment; Division IX. Other manufacturing
industries.

a Pool model.
b Fixed effects model.
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According to the arguments of the NKE in ‘The theoretical arguments of labor demand’ section,
it would be expected for the results of the estimation to present negative coefficients for variable
IR; however, this argument is only consistent for divisions V and VIII, whose coefficients are
−0.007 and −0.085 (see Table 3). As can be observed these are rather low, which could make it
clear that the wages are no longer a variable that explains the growth of employment.

Regarding the productivity index (IP  for its acronym in Spanish), a negative correlation was
expected assuming a work displacement phenomenon. This argument is valid for divisions II,
III, IV, V, VIII and IX, whose IP  coefficients are −0.484, −0.978, −0.641, −0.118, −0.218 and
−0.75, respectively (see Table 3). As can be observed, the sizes of the coefficients are diverse,
which allows arguing that there are divisions of activity in which innovation processes could be
present that favor labor productivity with consequent effects of workforce displacement.

Finally, there is evidence of a positive correlation between IDE  and employment. This could
validate the hypothesis of the agglomeration economies – in the sense that to greater diversification,
more employment – especially due to the heterogeneity in the qualification of the workforce, which
is assumed to be the case for the states of the Central region. In this regard, the results would
indicate significant correlations for divisions III, IV, V and VI (coefficients of 1.68, 1.563, 1.232
and 1.248, respectively).

Conclusions

The empirical evidence shows that manufacture has decreased its rates of growth at the national
level during last three decades, which has undoubtedly had negative effects in the creation of
formal employment. This situation has transferred to the states and regions of the country. The
Central region of Mexico has not avoided this tendency for slow growth with a scarce creation
of employment, and has stopped growing at the rates it had until before the 1982 crisis and has
maintained a similar tendency to the behavior of the Mexican economy with an average rate of
2.4% and a negative employment growth rate of −0.1%.

This is, without a doubt, a most worrisome situation, as it is not only present in the manu-
facturing sector, which is considered the driving force of economic growth, but is also evident
in one of the most important regions of the country which for many years has been the one to
contribute the most to the national total GDP and to manufacturing; as well as being one of the
major generators of formal employment.

The effects have been differentiated for the states of the region. Mexico City and State of
Mexico – even though they are still two of the most representative states at the national level due
to their contribution to the total GDP and manufacturing – have shown steep decreases in the
growth rates of the industrial activities. On the other hand, there are divisions of activity that have
driven the growth of manufacture in some states, among them Puebla, Querétaro and Tlaxcala.

Based on the results of the estimation, we identified manufacturing divisions whose demand
for employment is highly sensitive to the growth of the economic activity, particularly divisions
I. Food  products,  beverages  and  tobacco,  II.  Textiles,  clothing  and  leather  industry,  III.  Timber
industry and  wood  products  and IX.  Other  manufacturing  industries, whose employment income
elasticity are 0.716, 1.035, 0.781 and 0.94, respectively. Based on the coefficients, it can be
considered that in the Central region of Mexico these divisions of activity are large generators of
employment.

For the case of the IR  variable, the results of the estimation are only consistent for divisions
V and VIII, with coefficients of −0.007 and −0.085; however, the coefficients are very low,
suggesting that the wages are no longer a variable that explains the growth of employment.



Y. Carbajal Suárez, L. de Jesús Almonte / Contaduría y Administración 62 (2017) 902–923 921

Regarding the productivity index (IP), different sizes of the estimated coefficients were identi-
fied for the different divisions of activity. Negative correlations are reported between productivity
and employment for divisions II, III, IV, V, VIII and IX, with coefficients of −0.484, −0.978,
−0.641, −0.118, −0.218 and −0.75, respectively.

A positive correlation between IDE  and employment is evidenced for divisions III, IV, V and
VI (with coefficients of 1.68, 1.56, 1.23 and 1.24, respectively). However, only for the case of
division III is the coefficient statistically significant, which would validate the assumption that
with greater diversification there is more employment, especially due to the heterogeneity in
the qualification of the workforce which is assumed to be the case in the states of the Central
region.

Finally, based on the evidence presented here, it is important to reconsider the role of the
manufacturing industry as a driver for the growth of the economic activity, both in the Central
region of Mexico as well as in the rest of the regions of the country; particularly because it is a
sector that could reclaim the role of growth driver for the Mexican economy, as has been argued by
ONUDI (2013): “in the last 40 years, the big winners in terms of employment in the manufacturing
industry have been the developing countries, which confirms the importance of this industry as a
source of employment at the global level.”
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