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Abstract

This paper aims to explain productivity as a product of macro and microeconomic factors.between 1990 and
2012 in labor productivity growth. We have estimated a dynamic panel model for 62 sectors in Mexico’s
economy, using the methodology developed by Arellano and Boyer (1995) and Blundell and Bond (1998). We
compare Mexico to a selected group of countries having a similar level of development in the mid-1970s and
having now advanced toward the new technological paradigm, and we show that structural change has been
slow in Mexico and its economic structure continues to be based on previous technological paradigms, with
particular emphasis on supplier-dominated and scale-intensive sectors, despite some promising but still
incipient changes. Our econometric results demonstrate the importance of investment in physical and human
capital as well as the influence of the macroeconomic environment with a noticeable impact of trade opening
in the manufacturing productivity. From a microeconomic point of view our results show that the effect of
science based and specialized suppliers is important for productivity increase, while that of supplier
dominated branches which account for a one third share is negative. Another relevant result is that using
information and comunication technologies technologies is not significant while producing them is.
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1. Introduction

Following the debt crisis in 1982, and under the guidance of what would eventually be referred to as the
Washington Consesus, Mexico underwent a change in economic policy in order to foster more competitive market
behavior and efficiency, shifting emphasis away from industrial policy measures. After 1988, but even more so after
1994, foreign trade expanded rapidly, consolidating a trade pattern in which the proportion of manufacturing exports
in relation to total exports rose from 24.3% in 1982, to 85% in 1997, then slightly decreasing to around 80% in 2012
(INEGI). However, the growth of both labor productivity (LP) and total factor productivity (TFP) has been
disapointing: while LP increased by more than 3% between 1960 and 1980, its average growth rate has been around
1% during the last 20 years, andthe average TPF was a dismal -0.39 between 1991 and 2011. This paper aims to
explain productivity growth determinants in Mexico following a micro-macro approach. From a macroeconomic
point of view,most analyses of productivity determinants tend to neglect demand, the prime benefit of which may be
the stimulation of investment and technological change (Cornwall & Cornwall, 2002; Saviotti & Pyka,2013).Evidence
of the importance of demand has been provided by many researchers, including Venables and van Wijnbergen (1993),
Cornwall and Cornwall (2002), andCaballero and Lopez (2013). Trade, however, has received more attention as a
determinant of productivity.
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Consideration is given, on the one hand, to this variable that reflects the institutional system (Chen &
Dahlman, 2004), a carrier of knowledge or technology (Isaksson, 2002) and a means of technology transfer (Cameron,
Proudman & Redding, 1999). On the other hand, analysis for developing countries emphasizes the degree of
openness from the removal of obstacles to market functioning(Eslava, 2004).A number of analyses have explained
productivity determinants in the case of Mexico, depicting variables that are essential as explanations for the growth
of productivity. Some have assessed the role of trade liberalization (Clavijo, 1992; Fragoso, 2003; Venables & Van
Wijnbergen 1993). Others have examined the effects of the quality of labor, labor conditions and human capital on
productivity (Brown, Dominguez & Mertens 2007; Casanueva & Rodriguez, 2009) or have highlighted the profile of
high-productivity establishments. And still others have evaluated whether or not NAFTA has resulted in a productivity
catch-up for Mexico in relation to the United States (Easterly, Fiess & Lederman, 2003; Tadashi, 2010). Indeed, the
opening in trade is an important factor to consider, together with human and physical capital. However, the role of
structural change in productivity has been neglected, most likely due to the limited number of years studied. An
exception to the latter is a recent paper by Cruz (2014), who analyzes the impact of the deindustrialization of the
Mexican economy on the growth process and an increase in productivity. On the supply side, we are particularily
interested in analyzing structural changes and the role of technical innovations between 1990 and 2012 in labor
productivity growth. There are some questions that have not yet been answered with regard to the sources of
productivity growth. First of all, during a period of consolidation of economic reforms, we are interested in examining
the impact on productivity by branches with higher technological content. In order to identify economic structures
from the perspective of the new technological paradigm based on information and comunication technologies (ICTs)
and science (Dosi, 1982), we classified economic sectors in accordance with the taxonomies developed by Tidd,
Bessant and Pavitt.We are also intrigued by the influence exerted by new high-tech services and industrial branches,
for which we have classified sectors according to the share of ICT capital in total capital and have distinguished ICT
producers from ICT users.

A number of articles published recently have analyzed productivity determinants using dynamic panels for a
group of countries, and the results are clearly of great interest. However, in our opinion, due to the heterogeneity of
the countries studied, the implications from the findings cannot be translated into policies for all of the countries. In
fact, conducting a more in-depth analysis of a single country may provide more insight for making policy
recommendations. Using methodology developed by Arellano and Bover (1995) and Blundell and Bond (1998), we
have estimated a dynamic panel model with two samples: the first for 62 sectors in Mexico’s economy, and the second
for 22 sectors in the manufacturing industry. From a detailed observation of Mexico’s economic structure, we observe
that an internal readjustment in the country’s industries and services has occurred, and is consistent with the
emergence of new activities detected by several studies (Brown & Dominguez, 2013; Carrillo & Hualde, 2013; Casalet,
2013). Nevertheless, our results show that when Mexico is compared to a selected group of countries having a similar
level of development in the mid-1970s and having now advanced toward the new technological paradigm, structural
change has been slow in Mexico and its economic structure continues to be based on previous technological
paradigms, with particular emphasis on supplier-dominated and scale-intensive sectors, despite some promising but
still incipient changes. Our econometric results demonstrate the importance of investment in physical and human
capital as well as the influence of the macroeconomic environment with a noticeable impact of trade opening in
manufacturing productivity. From a microeconomic point of view our results show that the effect of science based
and specialized suppliers is important for productivity increase, while that of supplier dominated branches which
account for a one third share is negative. Another relevant result is that using 1Cs technologies is not significant while
producing them is.After this introduction, we will now present a brief overview of the literature, followed by a
characterization of Mexico’s economic structure, in a comparison with a group of other countries and an analysis of
stylized facts. The fourth section of this paper presents the results of our dynamic panel analysis, followed by our
conclusions.

2. Productivity and Structural Change: An Overview of the Literature

In the study of economic growth, two schools of thought can be distinguished with regard to the role of the
sectoral composition of economies. On the one hand, the neoclassical view traditionally ignored the relationship
between output sectoral composition and growth (Solow, 1956). Instead, it considered economic structure as
something already established, and thus examined its equilibrium trajectory over time. Thus, macroeconomic and
microeconomic interactions, or the process of the creation and destruction of capacities for productive organization,
have been disregarded(Jorge Katz, 2007).
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On the opposite side, another line of research investigating the role of economic structure seeked to explain
the development process through successive changes from the predominance of agriculture to industrialization and
tertiarization due to demand and supply factors (Salter, 1960; Pasinetti, 1981). Authors such as Hirshman (1987), as
well as the Latin American school of thought headed by Raul Prebish at the Economic Commission for Latin
America (ECLAC), maintained that changes in the economic structure of economies are an important ingredient for
growth. In particular industrialization was considered as a propeller of the growth process because of the input-output
linkage effects of manufacturing within itself, among other reasons. As a corollary, deindustrialization would simply
reverse the chain of events (Cripps & Tarling, 1973; Kaldor, 1966).In the mid-1970s interest in development waned
as attention turned to the search for efficiency in economies and the need to allow the market to do its job in order to
have sustained growth. The neoclassical perspective mostly overshadowed other approaches, with some exceptions
such as the endogenous models of growth identified by Romer (1990) and Aghion and Howitt (1992), and the
emergence of the neo-Schumpeterian school of thought, as expressed by Nelson and Winter (1982), Dosi (1982),
Freeman (1997) and Saviotti and Gaffard (2004). The slow-down in productivity in the European Union and
disenchantment with neoliberal policies in emerging economies have brought about a revival of interest in analysis of
economic structure, evident in Dietrich (2012), Fagerberg (2000), Katz (2007), Rowthorn and Ramswami (1997), Ros
and Moreno (2009), Timmer, Inklaar, O’Mahony and Van Ark (2010), Cruz (2014) and Wood (1995).

Some authors have distanced their work from a traditional three-sector (primary, industry and services)
approach to economic structure, in favor of more detailed analyses pondering more specific differences within
them(Fagerberg, 2000; Katz, 2007; Aravena, Fernandez Hofman and Mas, 2014; Silva and Teixeira,2010). Specifically,
in the neo-Schumpeterian approach, the specific practices of innovation and technological trajectories of each sector
are considered to be key aspects behind these differences in long cycles identified under technological paradigms. The
technological paradigm emerging from the 1970s is based on advances in microelectronics and information and
communication technologies and innovations characterized by strong interactions with science. An enlightening study
was conducted by Silva and Teixeira (2010), who attempted to provide evidence for the role of technology-led
branches in relation to the emergence of the microelectronic and ICT paradigm. The study specifically considered
less-developed countries that could catch up and benefit from adopting new technologies. The authors analyzed the
characteristics of the economic structure in 21 countries, during a period between 1979 and 2003, using three
taxonomies as references. The first taxonomy is the modified Pavitt's taxonomy which distinguishes five sectoral
categories according to the competences of innovating firms and their gradual scale of technological opportunities:
supplier-dominated refers to traditional sectors such as the footwear and textile sectors, firms in these sectors
innovate through the renewal of equipment or machinery; in scale-intensive sectors their innovation implies taking
advantage of scale economies (mass production industries like the chemical, food or cement industries), specialized
suppliers include capital goods where innovation implies a close relationship between producers and customers,
science-based sectors exploit new scientific discoveries; information-intensive sectors3 have as their source of
innovation advanced data processing for example banking, insurance or retailing (Archibugi, 2001).

The next taxonomy(Peneder, 2007) classifies sectors of the economy by their skill requirements as very low,
low, intermediate low, intermediate, intermediate high and high. And the last taxonomy (Robinson, 2003) classifies
sectors as goods and services producing, or ICT using or none.4 The authors found a high level of robustness in many
of the variables used to reflect the direction of structural change according to the selected technological and skill
industry categories. The increase in the share of high-skill industries results in a productivity growth bonus, whereas
the opposite occurs with respect to low-skill industries. The positive effect from skills and technology-intensive
industries on productivity growth, controlling for the influence of other variables that might also influence growth,
and particularly its strong impact, provides empirical support for their assumption, according to which substantial
benefits have been obtained by countries that successfully changed their structure toward more technologically-
advanced industries.

3The last two categories were introduced by Tidd, Bessant & Pavitt, 2005
4 Non ICT other, non ICT manufacturing, non ICT services, ICT producing in the manufacturing sector, ICT using,
manufacturing sector, ICT producing in the service sector, and ICT using in the service sector.
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Moreover, the fact that ICT-producer industries in the manufacturing sectors have a strong impact on
productivity growth seems to be in global agreement with the conceptualizations of the techno-economic paradigm
developed within the neo-Schumpeterian streams of research. In summary the literature on structural change is
characterized by differing proposals for analyzing economic structures, ranging from the traditional classification of
agriculture, industry and services, to classifications that seek to grasp the evolution of technological change, whether
in terms of the skills required, or the opportunities for innovation, or the relationship with information technologies.
One point in common in these analyses is evidence on the importance of structural change for growth. Nevertheless,
most of these analyses tend to be focused on supply—Dbut this is unacceptable, particularly when analyzing extended
periods of time, in which case it is essential to consider demand as a determining factor in productivity. We have
chosen to follow this neo-Schumpeterian line of research in our work detailed here. While it has already been applied
in Mexico by several authors (Capdevielle, 2004; Dutrénit, 2010; Dutrénit, 2000; Dutrenit & Capdevielle,1993; Vera-
Cruz, 2004), it has not received enough attention in the analysis of productivity determinants.

3. Mexico’s Economic Structure, 1990-2012

We intend in this section to examine the characteristics of Mexico’s growth process and the evolution of its
economic structure vis a vis various groups of countries for which we use the valuable information on 21 countries
from Silva and Teixeira (2010) for the period between 1979 and 2003 for our analysis. In spite of the difference in
periods, we think this exercise is justified since as is well known, the 1980s were years of hard economic adjustments
and low growth for Mexico and other Latin American countries, leading some scholars to refer to the 1980s as the
“lost decade” (Gonzélez, 1986). Thus it was only after the 1990s that changes in economic structures took place in the
region, much later than in other emerging countries. Silva and Teixeira separated a cluster of 12 highly-developed
countries, specifically Germany, the UK, Belgium, Australia, Canada, Sweden, the United States, Denmark, Sweden,
France, Norway and the Netherlands (referred to as Cluster Il), characterized by high levels of education and per
capita income as well as relatively higher shares of innovative and high-skill industries, and then a more heterogeneous
cluster formed by relatively less-developed countries, specifically Portugal, Spain, South Korea, Greece, Austria,
Ireland, Finland, Italy, Taiwan and Japan (referred to as Cluster 1). As the authors say, there is greater dispersion
within Cluster I, most particularly with regard to the ICT-producing categories and to the per capita income variable.
Countries in Cluster | such as Austria, Finland, Italy and Japan present considerably higher values for the income
variable, close to the average value found for the countries included in Cluster Il. Nevertheless, the economic
structure of one subgroup (a) in Cluster I is characterized by greater reliance on supplier-dominated industries and
weaker relevance of high-skill industries comparatively to the highly-developed countries. The second subgroup (b)
within Cluster I, that is, Spain, Ireland, Portugal, Greece, South Korea and Taiwan, was far behind at the outset of the
period, but most of these countries were involved in a catching-up process. So the question is what is the standing of
Mexico in front of these groups in relation to education, income per capita, productivity growth and structural change.

First of all, it is important to note that at the beginning of the period under analysis, Mexico started out with
only six years of schooling on the average, below all the countries in the sample.5 The education gap was -4.6 years on
average in relation to developed countries (Cluster I1). In 2011 average schooling increased by 37.5% and the gap
diminished to a level of -2.9 years with an improvement of 1.7%, above that for nearly all the countries analyzed.
Nevertheless, this effort was not sufficient to close the gap in relation to other countries (-0.4 years for subgroup (a),
and 2.5 years for subgroup (b)).

5In addition the illiteracy rate decreased by nearly half, from 12.4% to 6.4%, in the population between 25 and 64 years of age.
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Table 1: Average number of years of formal education in the working age population (25-64 years): Mexico
(1990-2011), selected countries (1979-2003)

Average years Education gap

1979 2003 % 1979 2003 %
Cluster 11
Average 10.60 12.3 16.0
Cluster |
subgroup a
Austria 10.3 122 18.4 -0.3 -0.1 0.2
Finland 9.5 125 316 -1.1 0.2 13
Italy 7.3 104 42.5 -3.3 -1.9 14
Japan 10.1 127 25.7 -0.5 0.4 0.9
Average 9.3 12.0 29.6 -1.3 -0.4 0.9
subgroup b
Greece 7.9 104 316 2.7 -1.9 0.8
Ireland 8.4 10.9 29.8 2.2 -1.4 0.8
Korea 6.8 10.8 58.8 -3.8 -15 2.3
Portugal 6.9 8 159 -3.7 -4.3 -0.6
Spain 6.3 9.7 540 -4.3 -2.6 17
Taiwan 6.4 8.8 375 -4.2 -35 0.7
Average 7.1 9.8 379 -35 -2.5 0.9
Mexico* 6 9.4 375 -4.6 -2.9 1.7

Source: Silva and Teixeira (2010), p. 479, and estimates by authors with data from INEGI, Mexico Klems, 2011.

Secondly, as we can see in Table 2, growth in Mexico’s GDP (2.6%), slightly higher than that of subgroup (a)
(2.3%), is below that of all the countries in subgroup (b) (4.4%), with the exception of Greece, and with a notable
difference in comparison to Taiwan, South Korea and Ireland (8%, 7% and 5%, respectively). The country’s growth
rate in per capita GDP has an annual increase lower than that of the two sub groups. As for Mexico’s structural change
index, we can see by way of the modified Lilien index that it ranks the lowest among the countries considered to be
lagging behind at the beginning of the period covered in this study.6 As pointed out by Silva and Teixeira (2010), this
index tends to be higher among countries with significant growth during this period. The low level of this index for
Mexico is understandable, given its low growth rate of 2.6% during the period from 1990 to 2011. We can also see a
relationship between Mexico’s index and its growth in labor productivity, which is the lowest among all the countries
included in this analysis. A comparative analysis of Mexico’s structural changes in relation to those of the countries in
the two clusters demonstrates some notable differences.

6The Lilien index measures the degree to which labor demand is affected by sectorial shifts in the composition of output. The
index measures the standard deviation of sectorial growth rates of employment from period s to period t. A weighting is carried
out through the shares ofemployment in the most recent period. The modified index increases it with the weighting by the shares
of the sectors in both periods.
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Table 2: Structural change index and selected indicators for the period

Lilien index GDP GDP per capita Labor productivity

Subgroup a % % %
Austria 0.527 2.2 4.9 2.6
Finland 0.735 24 51 3
Italy 0.505 1.8 4.8 1.6
Japan 0.463 2.3 5 3.4
Average 0.5575 2.2 5.0 2.7
Subgroup b

Greece 0.475 2 4.3 1.6
Ireland 0.885 5 7.4 5
Korea 0.882 7 9.1 5.7
Portugal 0.601 3 58 2.7
Spain 0.472 3 55 2
Taiwan 0.807 6.5 8.6 6.9
Average 0.7 4.4 6.8 4.0
Mexico (1990-2012) 0.445 2.6 4.7 1

Source: Silva and Teixeira (2010), p. 479, and estimates by authors with data from INEGI, Mexico Klems, 2011.

In Table 3, which analyzes economic structures by categories of innovation, we can see that during the initial
year of our analysis, two thirds of the aggregate value was contributed by industries whose technology is classified as
supplier-dominated, at 34.5% (not very different from the other countries, with 30% and 35.4% of the subgroups in
Cluster I, and 33.5% of the countries in Cluster I1). However, the difference in the proportion of employment is very
significant, since in Mexico this category employs 64.5% of the total hours worked, in relation to 41% and 51% in
Cluster I and 31% in Cluster Il. Thus it can be inferred that the work force in supplier-dominated industries has very
low productivity. Next in line are branches with scale-intensive technology, with 23.9% of the aggregate value, or
nearly 1.8% more than that of the countries in this comparison. The others correspond to information-intensive
branches (16.5% of the aggregate value), specialized suppliers (4.9%) and science-based branches (3.5%).7The
evolution of the economic structures of countries in subgroups (a) and (b) between 1979 and 20038 is very different
from that observed in Mexico between 1990 and 2012. In the first group there is a significant decline in participation
in the aggregate value by the branches with supplier-dominated technology (13.4%), and relatively small reductions in
the scale-intensive branches (2.1%) and in the science-based branches (0.3%). In contrast participation increases in the
cases of information-intensive industries (10%) and specialized-supplier industries (4%).Structural change is more
notable in subgroup (b), in which progress is made in catching up with the more complex technologies.

"This category of innovation is quite possibly over-estimated due to the level of aggregation.
8 We do not have such detailed information for countries in Cluster 11 for 2003.
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Table 3: Composition of economic structure in Mexico and selected countries,according to innovation

categories
Value added and hours share (%)
Supplier-dominated | Scale-intensive | Specialized- Science-based | Information-intensive | Non-market. services
supplier
1979 2003 1979 2003 |1979 2003 |1979 2003 | 1979 2003 1979 2003
Cluster 11
Average (VA) 215 16 8.1 3 32.3 19.1
Average (Hours) 31.0 11.9 7.4 2.2 274 19.5
Cluster I
subgroup (a)
Austria VA 28.2 24.3 148 101 |61 108 |24 19 319 35.9 16.6 16.0
hours 428 11.7 6.5 19 22.6 14.6
Finland VA 334 22.2 132 87 6.3 132 |20 2.2 30.0 35.2 15.1 185
hours 432 8.6 5.6 14 235 17.6
Italy 29.9 22.8 134 102 |93 111 |37 2.2 31.0 38.1 12.7 15.6
40.4 11.8 6.9 2.7 22.3 16.0
Japan 29.1 235 134 103 |65 8.0 39 2.7 31.7 44.7 9.4 10.8
457 85 7.0 24 29.1 7.3
Average (VA) 36.6 23.2 119 9.8 6.8 108 |26 2.3 28.5 385 13.7 15.2
Average (hours) 43.0 10.2 6.5 2.1 24.4 13.9
subgroup (b)
Greece VA 389 315 95 8.4 29 31 0.9 0.8 34.7 388 13.0 17.3
hours 55.6 9.8 33 0.9 20.6 16.0
Ireland VA 35.8 213 138 82 113 16.8 31 147 24.3 245 118 14.6
hours 427 13.0 51 19 21.2 16.0
Korea VA 417 24.2 125 171 |48 95 4.3 3.7 27.1 321 95 133
hours 59.7 78 42 2.3 19.6 6.3
Portugal VA 334 24.9 11.7 99 6.1 4.6 2.2 15 338 35.7 12.8 235
hours 54.4 9.6 24 16 19.9 121
Spain VA 321 30.4 148 105 |53 71 29 2.2 319 335 13.0 16.3
hours 46.3 11.0 39 20 23.7 131
Taiwan VA 30.3 153 180 123 |65 10.7 5.0 4.7 294 43.9 10.8 147
hours 477 94 8.2 47 215 84
Average (VA) 42.8 24.6 120 111 |51 8.6 2.5 4.6 26.0 348 12.2 16.0
Average (hours) 51.1 10.1 4.5 2.2 21.1 12.0
1990 2012 1990 2012 |1990 2012 [1990 2012 | 1990 2012 1990 2012
Mexico* 35.0 34.4 239 2 4.4 7.6 35 2.5 16.1 19.8 16.8 14.6
hours 65.1 9.7 3.8 1.6 5.2 14.4
Gaps
subgroup a (VA) -1.6 112 120 112 |-24 -3.2 1.0 0.3 -12.4 -18.7 31 -0.6
subgroup b (VA) -7.8 9.8 119 99 -0.7 -1.0 1.0 2.1 -9.9 -15.0 4.6 -14
subgroup a (hours) | 22.1 04 2.7 -0.5 -19.2 05
subgroup b (hours) |14.0 04 0.7 -0.6 -15.9 24
cluster 11 (VA) 135 79 -3.7 05 -16.2 -2.3
Cluster 11 (hours) 34.1 2.2 -3.6 -0.6 -22.2 5.1

Developed by authors based on information from INEGI, Mexico Klems, and Silva and Teixeira (2010), p. 477.
* The figures for the hours share are in italics.

As in the first group, we can observe a significant decline in the value added participation by supplier-
dominated branches (18.2%) and a much smaller decline in scale-intensive branches (0.9%). However, participation by
information-intensive industries increases by nearly 9 percentage points, as compared to 3.5 points for specialized-
supplier industries, and 2.1 points for science-based industries. The countries particularly notable in subgroup (a) are
Finland and Japan. Especially worth mentioning in subgroup (b) are Ireland, South Korea and Taiwan. Mexico’s
economic structure, for its part, registers a 3.7% increase in participation in information-intensive branches, and a
2.5% increase in the case of specialized suppliers. Nevertheless, in contrast with countries in the second subgroup,
over half of aggregate value (55%) and nearly three-quarters of hours worked are maintained in less complex

technologies.




94 Journal of Economics and Development Studies, Vol. 3(3), September 2015

There are no changes in branches with supplier-dominated technology, with 34% participation, and there is a
2.9% decline in participation by scale-intensive branches, contributing 21% of the total aggregate value. Regarding the
industries classified as non-market, there is a tendency in the two groups to increase their participation in a relatively
significant proportion, at 3 or 4 percentage points. However, in Mexico, the contribution by these branches to total
value added has tended toward a decline of two percentage points. Given that education and health sectors contribute
a set of external economies to the economy, this decline is concerning.

4. Determinants of Productivity: Dynamic Panel Model

After analyzing the scope of structural change in Mexico’s economy during the period from 1990 to 2012,
and the major differences in relation to emerging countries, we will proceed to examine the role played by structural
change in economic performance as measured by the GDP per hour worked. Before presenting our results, we will
briefly address our methodology, sources of information and descriptive statistics.

4.1. Methodology

We have three sets of variables: i)those referring to the accumulation of physical and human capital,
fundamental to economic growth; ii) variables that capture the role of demand and international trade, which we
would expect to be positively associated; and iii) changes in the structure of the economy—the expected impact of
which we will address in a moment. These are lagging variables, to demonstrate the direction of the causality.

The panel model with 62 sectors in Mexico’s economy for the period from 1990 to 2012 is as follows:

Labor Productivity it = o + 8 (capital investment i)+ w(education i) +v (trade opening index t) +
v( demand )+g(sector-based participations in consideration of Pavitt's and ICTs taxonomies ig)+ i +At + it ... ... 1)

where: the subscript i refers to the sector, t is time (1990-2012), ni are unobsetrved sectot-specific effects, At are time- fixed effects,
eitis an idiosyncratic error term, § and y are vector parameters for the explanatory variables and control variables, respectively.

We employ an advanced estimation method known as System GMM for our productivity model as in Equation (1).
System GMM was developed by Arellano and Bover, (1995) and Blundell and Bond (1998), and this method is
considered to be superior to Difference GMM. Blundell, Bond and Windmeijer (2001) show that this method is able
to correct unobserved sector heterogeneity, omitted variable bias, measurement error, and potential endogeneity that
frequently affect this type of model.

Specifically, let y be the logarithm of labor productivity and X be a set of explanatory and control variables:
VieYie = (@ -1) Yier + B Xit + ni +he + gt e (2
The existence of sector-specific effects i makes the within-group estimators inconsistent even if ejz IS not

serially correlated, because 7 iS correlated with the lagged dependent variable yit . Thus, to eliminate productivity-
specific effects, we take the first difference of Equation (2) to obtain:
VieYier = (1) (Yier - Vigz ) + B (Kit - Xig) + (e - de) + it + 8ig)  oenen 3)

In order to control for unobserved heterogeneity and omitted variable bias, as well as for the time-invariant
component of the measurement error and endogeneity bias (time-varying component), we used the System GMM
technique that combines regressions expressed in first-differences and in levels in a system. We used lagged
explanatory variables (yir1 and Xi1) in the first-differencing because the instruments available for the first-difference
equation are weak instruments when the explanatory variables are persistent over time. As proposed by Arellano and
Bover (1995) and Blundell and Bond (1998), we combined an equation in differences and an equation in levels as a
system. The instruments for the equation in levels are the lagged differences of the explanatory variables. The main
source of information is Mexico’s National Institute of Statistical and Geographic Information (Instituto Nacional de
Informacion Estadisticay Geografica—INEGI), particularly Mexico Klems, which provides a very complete database
for sectors during the period from 1990 to 2012, at constant 2008 prices. A major advantage of this series is that it
specifies capital assets that are associated with information technologies, distinguishing them from all the rest, as well
as hours and wages by education level for each sector. It is important to take into account that information
technologies here do not include software, since information was lacking, as mentioned in the INEGI document
(2014).Unlike the different cross-country panels that use average years of schooling for each country, this information
is not available by economic branch, and thus we use wage bill classified by level of schooling that are available in the
database.
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The basic level corresponds to an average of approximately six years of schooling; the medium level, to an
average of nine years of schooling; and the high level, to an average of 16 or more years of schooling. Table 4
describes the variables in our model.

Table 4: Variables in the Model

Labor productivity Aggregate value / hours worked LPit
Investment in equipment and accessories for ICTKLit
Capital- labour ratio information and communication technologies
per hour
Investment in facilities, machinery and equipment, NonICTKLi
and transportation equipment per hour
Human capital Payroll by high level of education High-edi
Wage bill by medium level of education Med-edit
Wage bill by low level of education Low-ed;
Level of demand Natural rate of urban open unemployment Unemp
International trade Trade opening index Exp+IMP/GDP Trade;
Supplier-dominated Sup.Domit
Scale-intensive Scalelnt;
Economic structure in line with Information-intensive Infint;
Tidd, Bessant&Pavitt, 2005 Specialized suppliers Specialized-supit
classification (value added share) Science-based ScBit
Non-market NMKTi
ICT technologies(value added share) | ICT using /sectors with above average percentage of | ICT usingit
ICT producers ICT prodi

We expect a positive association between higher levels of education, capital per hour and trade opening index
and labor productivity. In relation to our demand proxy, we expect a negative association for the urban open
unemployment rate. Regarding the composition of economic structure, if Mexico’s economy would move toward the
technological paradigm of micro-electronics, we would expect the positive variables to be the science-based and
specialized suppliers, given their high rates of growth in productivity and their indirect effects on other industrial
branches. A positive sign would also be expected with respect to ICT-related industries, given their role within the
current techno-economic paradigm and the high-skill sectors. As pointed out by Silva and Teixeira (2010, p. 485):
“More precisely, products and innovations originating in skills and technology-intensive sectors are likely to be
conducive to productivity gains in other industries which use these products or find new applications for the
innovations developed, and therefore increase productivity.” Inversely, a negative sign is expected when low-skill,
supplier-dominated industry shares are considered. In Mexico’s economy, in light of the analysis of descriptive
statistics provided here, it is not likely that we would find these results in high-skill sectors. In terms of the innovation
categories, given the economy’s specialization demonstrated by the analysis in the previous section and the economy’s
extreme tendency toward importing, we would expect that the indirect effects generated for other industrial branches
would be minimal. Nevertheless, beyond figures and data, we might mention that we would anticipate a positive
relationship between branches with scale-intensive technology (which include the most important industrial branch—
the automotive industry) and possibly specialized suppliers (which include electronic and telecommunications
suppliers) and labor productivity. Also, given the reduced magnitude of structural changes, the differences in these
variables may not necessarily be significant.

4.2. Results of the Econometric Model

The econometric results are satisfactory. All the regressions meet the requirements imposed by Arellano and
Bond (1991), Arellano and Bover (1995), and Blundell and Bond (1998), specifically: 1) no second-order self-
correlation was found in the first differences in the errors; and 2) the equations are over-identified, which guarantees
the instruments’ validity. Compliance with these restrictions is noted in all of the regressions, as demonstrated in the
p-value that is greater than 0.05 for the second-order self-correlation test and for the Sargan test of over-identifying
restrictions.In addition the estimated coefficients demonstrate stability in all of the estimates, as can be observed.
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The coefficient of the lagged productivity variable is always positive and inferior to 1, thus guaranteeing
conditional convergence. Since the estimated coefficients are not comparable, we estimated the short and long-term
elasticities in order to establish the magnitude among them. We will present the results, first of all, for the overall
economy (62 sectors) in Table 5, and then for industry (22 sectors) in Table 6.With regard to the control variables, the
results for human capital are significant with two lags in the high levels of schooling with a long-term elasticity of
0.34.2 In other words, a 10% increase in the payroll of employees or workers with 16 or more years of schooling is
associated with a 3.4% increase in labor productivity.1® This points to the need for entrepreneurs to invest in human
capital, and suggests that even if the impact is not noted immediately, there is a positive effect on productivity. Among
the results for physical capital, it is especially noteworthy that when the capital-labor relationship is separated
according to ICT capital and non-ICT capital, significant results were never found in the first case. This was not
expected, however, because the use of these technologies can involve fewer hours of administrative work or savings in
re-working, since computerized equipment generates fewer errors. A possible explanation is that investment in ICT
capital is still insufficient for having an impact on productivity per hour, plus software is not included in the database,
signifying an underestimation of value.

Thus, our variable for the capital labor ratio considers only non-ICT capital that is significant. While long-
term elasticity is positive, as expected, it is necessary to ask why a negative result with a lag is obtained. A possible
explanation is the presence of atypical sectors with a high degree of investment and low productivity (real estate
services, for example).In regards to macroeconomic variables, the demand proxy was not significant, in either of the
two models. A possible explanation for the latter is that, because there is no unemployment benefit paid in the
country, a considerable portion of the economically-active population functions in the informal market. Thus, the
urban open unemployment rate is not useful for this analysis. However, the dummy for the year 1995 was significant,
with a negative sign in the year of the “Tequila crisis” with -0.04 and -0.35 short and long-term elasticities respectively.
The rest of the dummies for other years were not significant. We expected a similar result for 2009, the year of the
global financial crisis, which was significant in the following model for the manufacturing industry, as will be seen
below. The trade opening coefficient was not significant as well. The results of structural change in line with
technological categories are not significant in the case of supplier-dominated branches—which, as we will recall,
employ nearly two-thirds of the population and correspond to a third of aggregate value—nor are they significant in
the case of science-based and information-intensive branches. In contrast, consistent with Mexico’s pattern of
specialization in transportation equipment in the global market, and as expected, participation by scale-intensive
branches has a positive impact on the level of labor productivity, but a negative impact in the long run. Science-based
and information-intensive branches were not significant, but specialized suppliers, which, as we will recall, increased
their participation by 3.6% in the total aggregate value, exhibit a positive association. According to the long run
elasticity, a 10% increase in participation by these sectors in the economy’s aggregate value increases labor
productivity by 1.1% in the long term. The latter result is interesting, given that this sector includes branches such as
the manufacturing of electric machinery and equipment, electronics, telecommunications and other capital goods.
While Mexico lags behind other countries to a considerable degree, the results indicate that it has significant potential
in productivity. Finally, the specific measurement of the impact from the sectors most closely associated with ICTs
did not turn out to be significant in the case of ICT-using sectors, which is consistent with our results for
information-intensive sectors (including the banking, insurance and trade sectors). The interpretation of this result
may be an insufficient diffusion of new ICT technologies, particularly among small firms. However, a positive impact
was noted for ICT-producing sectors, specifically that a 10% increase in participation by these sectors in the
economy’s aggregate value increases labor productivity by0.2% in the long term, in a similar fashion to the results
from the study by Silva and Teixeira for the 21 countries.

9According to the specification of the dynamic models, and following Arellano and Bond (1995), we have two effects from the
independent variables on the dependent variable. The first effect (short-run or contemporaneous effect) is given by the coefficient
of the current dated variables. The second effect (long-run effect) is given by the coefficient of the current dated variable, plus the
coefficients of the same lagged variable and divided by the convergence factor, or in other words: 1- the coefficient of the lagged
dependent variable. Since the dependent variable is in logarithms, we calculate the elasticities as;8 * X

10T he variable for the wage bill for workers with low education was not significant.
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Table 5: Results from the econometric model for 62 sectors in Mexico’s economy

Variable Base Supplier- Scale-intensive | Specialized- Science- based | ICT- ICT-
dominated Supplier using producing
Iprod
L1. 0.886 0.882 0.877 0.872 0.886 0.883 0.867
se. 0.028 0.027 0.027 0.030 0.028 0.028 0.026
p 0.000 0.000 0.000 0.000 0.000 0.000 0.000
High-ed -0.003 -0.002 -0.003 -0.003 -0.003 -0.003 -0.003
SL. 0.002 0.002 0.002 0.002 0.002 0.002 0.002
p. value 0.12 0.18 0.11 0.12 0.12 0.12 0.16
High-ed+.1) -0.001 -0.001 -0.001 -0.002 -0.001 -0.001 -0.002
SL. 0.002 0.002 0.002 0.002 0.002 0.002 0.002
p. value 0.54 0.52 0.67 0.40 0.56 0.52 0.34
High-ed(+.» 0.005 0.004 0.004 0.005 0.004 0.005 0.005
SL. 0.002 0.002 0.002 0.003 0.002 0.002 0.003
p. value 0.06 0.09 0.06 0.04 0.06 0.06 0.05
Short run elasticity 0.04 0.04 0.05 0.04 0.04 0.04
Long run elasticity 0.34 0.31 0.31 0.33 0.34 0.34
Low-ed -0.0005 -0.0005 -0.0004 -0.0003 -0.0005 -0.0006 -0.0009
SL. 0.002 0.002 0.002 0.002 0.002 0.0020 0.0018
p. value 0.79 0.78 0.84 0.88 0.80 0.78 0.63
Low-ed ¢.1) 0.003 0.003 0.003 0.003 0.003 0.0033 0.0034
SL. 0.002 0.002 0.002 0.002 0.002 0.0021 0.0021
p. value 0.11 0.15 0.14 0.10 0.12 0.11 0.10
Low-edt.2) -0.003 -0.003 -0.003 -0.003 -0.003 -0.0031 -0.0029
SL. 0.002 0.002 0.002 0.002 0.002 0.0019 0.0019
p. value 0.11 0.19 0.11 0.08 0.12 0.10 0.14
NonICTKL 0.18 0.18 0.19 0.16 0.18 0.18 0.19
SL. 0.09 0.09 0.10 0.08 0.09 0.09 0.09
p. value 0.06 0.05 0.05 0.05 0.06 0.06 0.04
short run elasticity 0.01 0.01 0.01 0.01 0.01 0.01 0.01
NonICTKL .1 -0.145 -0.142 -0.137 -0.130 -0.147 -0.143 -0.138
SL. 0.05 0.05 0.05 0.05 0.05 0.046 0.046
p. value 0.00 0.00 0.00 0.00 0.00 0.00 0.00
short run elasticity -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Long run elasticity 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Trade 0.061 0.064 0.056 0.061 0.060 0.061 0.061
SL. 0.054 0.053 0.055 0.055 0.054 0.054 0.054
p. value 0.27 0.23 0.31 0.27 0.27 0.26 0.25
Trade (1) -0.072 -0.075 -0.071 -0.071 -0.072 -0.073 -0.072
SL. 0.071 0.070 0.072 0.071 0.071 0.071 0.071
p. value 0.31 0.28 0.32 0.32 0.31 0.30 0.31
yr1995 -0.043 -0.043 -0.042 -0.043 -0.043 -0.043 -0.043
SL. 0.014 0.014 0.014 0.014 0.014 0.014 0.014
p.value 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Short run elasticity -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04
Long run elasticity -0.35 -0.35 -0.35 -0.35 -0.35 -0.35 -0.35
yr2009 0.002 0.004 0.005 0.003 0.002 0.003 0.004
SL. 0.047 0.046 0.046 0.046 0.046 0.046 0.046
p. value 0.96 0.94 0.91 0.95 0.96 0.95 0.94
Supplier-dominated:.1 1.28
S.. 134
p. value 0.34
S.. 1.27
p. value 0.58
Scale-Int .y 8.84
S.e. 4.14
p. value 0.03
Scale-Int .1 -17.84
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Variable Base Supplier- Scale-intensive | Specialized- Science- based | ICT- ICT-
dominated Supplier using producing

S.. 4.09

p. value 0.00

Short run elasticity 0.012

Long run elasticity -0.9

Specialized-supx.1 3.83

S.. 1.88

p. value 0.04

Specialized-supt.1 -0.44

S.. 1.66

p. value 0.79

Short run elasticity 0.01

Long run elasticity 0.11

Science-based.1) 2.855

S.. 7.60

p. value 0.71

Science-based.1) 5.588

S.. 2414

p. value 0.82

ICT-using -1 0.75

S.. 1.06

p. value 0.48

ICT usingx1 -161

S.. 2.70

p. value 0.6

ICT-prodg.1) 6.87
S.. 3.01
p. value 0.02
ICT prodg.) 19.67
S.. 13.61
p.value 0.15
Short run elasticity 0.002
Long run elasticity 0.02
N 1218 1218 1218 1218 1218 1218 1218
Arellano-Bond test for AR(2) | 0.827 0.831 0.944 0.838 0.866 0.860 0.787
in first differences

Sargan test of overid. 0.768 0.744 0.778 0.724 0.785 0.745 0.745
restrictions

*1. time dummies are included in all equations.

Among the control variables in the case of manufacturing (Table 6), a negative result is that the capital-labor
coefficient was not significant. A possible explanation is that there are sectors characterized by both a
disproportionate amount of investment in relation to other sectors and a low level of productivity (for example,
extraction and production of oil, oil derivatives and coal). One option was to eliminate these sectors, but we decided
against this option, since these sectors play an important role in the economy. In any case, this issue deserves further
study. The results in relation to education variables that is the pay roll corresponding to workers with high levels of
schooling, is significant and negative with one lag and positive in the long run. The long-term effect is negative. A
10% increase for workers with high levels of schooling decreased labor productivity by 1.4%. In a review of this
matter, Isaksson (2002) concluded that, in the results associating human capital with growth, there is a tendency
toward a change between negative and positive over time and toward a weakening in association with the long term.
Nevertheless, this is a matter that deserves further research.

With regard to remunerations for low-skill workers, the negative impact on labor productivity is notable in
the long run: a 10% increase in the payroll of workers with low levels of schooling diminishes labor productivity by
4%.The trade opening coefficient is positively associated with labor productivity, as would be expected since most of
tradable goods are in this sector. In fact this demonstrates the greatest long-term elasticity in the model (2.9) and
suggests that trade is a factor in technology transfer and learning. The dummies for the “tequila crisis” and the “world
financial crisis” are negatively associated. The interpretation of these results is that when demand falls sharply, as it
happened in those events, the labor hoarding effect has a negative effect on productivity.
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This indicates that the manufacturing industry is particularly vulnerable to this type of macroeconomic event.
The results for structural change have some important differences from those mentioned for the 62-sectors model.
With respect to the taxonomy of innovation categories, the participation by supplier-dominated sectors corresponds
to a negative impact on productivity. In line with elasticity, a 10% increase in participation in the industry’s aggregate
value by the supplier-dominated sectors decreases labor productivity by 1.4% in the long term. As expected, the scale-
intensive category has a positive sign and greater elasticities than for the 62-sectors model with an elasticity of 0.15.
Science-based branches are also positively associated with labor productivity in this case, with an elasticity of 0.02.
Lastly, for the innovation categories, the coefficient associated with the first differences for specialized suppliers is
statistically significant, with a long-term elasticity of 0.29.In the case of branches that have a higher percentage of ICT
capital but are not ICT-producing; a negative association with productivity is noted. This is consistent with the earlier
results on ICT capital and information-intensive branches, and requires further research. In contrast ICT-producing
sectors have a considerable positive effect on labor. A 10% increase in their value added share would result in a 6.7%
increase in labor productivity in the long run.

Table 6: Results of the econometric model for the 22 manufacturing sectors

Variable Base Supplier- Scale-intensive Specialized- Science- ICT- ICT-
dominated Supplier based using producing
LP 1) 0.842 0.852 0.833 0.832 0.835 0.867 0.840
S8 0.046 0.045 0.047 0.050 0.047 0.037 0.049
p. value 0.00 0.00 0.00 0.00 0.000 0.00 0.00
High-edt.1) 0.004 0.001 0.005 0.006 0.005 0.003 0.004
S8 0.007 0.008 0.008 0.006 0.000 0.007 0.007
p. value 0.6 0.9 0.5 0.4 0.5 0.6 0.6
High-edt.1) -0.017 -0.016 -0.018 -0.018 -0.018 -0.016 -0.017
S8 0.009 0.009 0.009 0.009 0.000 0.009 0.009
p. value 0.05 0.10 0.05 0.04 0.05 0.07 0.06
Short run elasticity -0.10 -0.10 -0.11 -0.10 -0.10
High-edt2) 0.013 0.014 0.014 0.013 0.014 0.012 0.013
S8 0.007 0.007 0.007 0.007 0.000 0.007 0.007
p. value 0.06 0.03 0.05 0.06 0.05 0.08 0.05
Short run elasticity 0.08 0.08 0.08 0.08 0.08 0.08
Long run elasticity -0.2 -0.1 -0.1 -0.2 -0.1
Low-ed -0.006 -0.005 -0.007 -0.008 -0.007 -0.006 -0.006
S8 0.006 0.006 0.006 0.005 0.000 0.006 0.006
p. value 0.27 0.36 0.25 0.11 0.25 0.29 0.29
Low-ed(t1) 0.016 0.017 0.017 0.017 0.0167 0.016 0.016
S8 0.007 0.007 0.007 0.007 0.0000 0.007 0.007
p. value 0.01 0.01 0.01 0.01 0.015 0.02 0.02
Low-ed-ed -2 -0.010 -0.012 -0.011 -0.010 -0.0111 -0.010 -0.010
S8 0.005 0.005 0.005 0.005 0.000 0.005 0.005
p. value 0.05 0.02 0.04 0.04 0.045 0.06 0.04
Short run elasticity -0.06 -0.07 -0.07 -0.06 -0.07 -0.06 -0.06
Long run elasticity -0.4 -0.46 -0.43 -0.39 -0.43 -038 -0.39
NonICTKL t1) 0.029 0.030 0.012 0.079 0.012 -0.004 0.051
S8 0.223 0.222 0.237 0.224 0.236 0.224 0.206
p. value 0.90 0.89 0.96 0.72 0.96 0.99 0.81
NonICTKLt.y -0.185 -0.201 -0.220 -0.210 -0.224 -0.231 -0.204
S8 0.286 0.285 0.273 0.282 0.272 0.286 0.275
p. value 0.52 0.48 0.42 0.46 0.41 0.42 0.46
Trade -0.091 -0.091 -0.089 -0.089 -0.091 -0.095 -0.096
S8 0.060 0.059 0.061 0.064 0.061 0.062 0.061
p. value 0.13 0.13 0.14 0.16 0.14 0.13 0.12
Trade t1) 0.447 0.447 0.448 0.444 0.447 0.449 0.449
S8 0.141 0.141 0.142 0.143 0.142 0.144 0.142
p. value 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Short run elasticity 0.45 0.45 0.45 0.44 0.45 0.44 0.44
Long run elasticity 2.87 2.86 2.87 2.84 2.87 2.88 2.88
yr1995 -0.129 -0.128 -0.127 -0.129 -0.127 -0.128 -0.129
S8 0.037 0.036 0.037 0.036 0.037 0.036 0.037
p. value 0.000 0.000 0.001 0.000 0.001 0.000 0.000
Short run elasticity -0.12 -0.12 -0.12 -0.12 -0.12 -0.12 -012
Long run elasticity -077 -0.77 -0.76 -0.78 -0.76 -0.77 -0.78
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Variable Base Supplier- Scale-intensive Specialized- Science- ICT- ICT-
dominated Supplier based using producing

Yr2009 -0.516 -0.518 -0.511 -0.519 -0.516 -0.508 -0.517
s.. 0.132 0.134 0.131 0.132 0.134 0.131 0.134
p. value 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Short run elasticity -0.4 -0.4 -0.4 -0.4 -0.4 -0.4 -04
Long run elasticity -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6
Sup-dom . 0.21
8.8 3.37
p. value 0.95
Sup-dom.y) -2.95
8.8 1.65
p. value 0.07
Short run elasticity -0.02
Long run elasticity -0.14
Scale-Int¢.1 8.29
8.8 3.72
p. value 0.03
Scale-Int.1 -11.60
8.8 4.43
p. value 0.01
Short run elasticity 0.02
Long run elasticity 0.15
Specialized-sup(.1) 2.21
8.8 3.54
p. value 0.52
Specialized-sup (1) 42.23
8.8 6.84
p. value 0.00
Short run elasticity 0.5
Long run elasticity 0.29
Science-Basedt1) 8.466
8.8 3.587
p. value 0.018
Science-Basedt-1) -12.585
8.8 3.982
p. value 0.002
Short run elasticity 0.02
Long run elasticity
ICT using-1) -6.90
8.8 121
p. value 0.00
ICT-using 1) -0.11
8.8 8.56
p. value 0.99
Short run elasticity -0.015
Long run elasticity -0.1
ICTprodt1) -2.82
8.8 2.97
p. value 0.34
ICT prodg.y 49.80
8.8 3.79
p. value 0.00
Short run elasticity 0.1
Long run elasticity 0.7
N 480 480 480 480 480 480 480
Arellano-Bond test for AR(2) | 0.056 0.111 0.143 0.098 0.069 0.161 0.50
in first differences
Sargan test of overid. 0.069 0.064 0.059 0.058 0.081 0.069 0.066
restrictions

*1. Time dummies are included in all equations.

Looking at our results from the variables for the selected industry groups, and in a similar fashion to the
results from Silva and Teixeira for the 21 countries, we find that the influence on productivity growth stems mostly
from the share variables and not from changes in the shares. However, unlike their results, when differences were
significant, they did not always reinforce the results in levels, as in the case of scale-intensive sectors. Another factor
that may explain why the differences are not significant in most cases is the very slow rhythm of structural change in
Mexico throughout the 22 years studied.
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5. Conclusions

According to the neo-Schumpeterian perspective, the evolution of technical change has resulted in the
emergence of a new paradigm in which knowledge, science and new Information and Communication Technologies
(ICTs) are crucial and leave their mark on economic structure. There is evidence regarding a catch-up process during
the 1970s in a group of countries such as Ireland, Korea and Taiwan, all lagging relatively behind in this aspect. A
change in economic structure occurred in these countries, leading to greater participation by sectors associated with
this paradigm and also greater economic growth. This paper explores the determinants of labor productivity in
Mexico’s economy during the period from 1990 to 2012, with special emphasis on the impact of structural change. As
is well known, a radical shift in economic policy took place in Mexico following the 1982 debt crisis. Guided by what
is referred to as the Washington Consensus, reforms were carried out with the aim of generating greater competition
and efficiency in order to create a competitive economy, with an opening in the economy and in the financial sector,
eliminating subsidies and deregulating foreign investment, and lastly, disregarding the need for industrial policies.
These reforms were implemented predominantly during the 1980s, and consequently the period under study may be
considered to be one in which the trade opening and the new policy scheme were in a process of consolidation.
Through a descriptive statistics analysis, we demonstrate that Mexico’s economy has achieved improvements in
schooling, diminishing the gap with advanced countries. However, after more than 20 years of reforms, structural
change has been slow, in comparison with the Lilien indexes for a sample of developed and emerging countries. A
significant lag is evident in Mexico’s economic structure, unlike what can be observed in smaller emerging and
developed countries that have entered into the new paradigm.

Mexico’s economic structure is still based on previous technological paradigms, with particular emphasis on
relatively low-skill sectors as well as supplier-dominated and scale-intensive sectors, despite some minimal changes. In
other words, economic reforms have not led to a catch-up process that would tend toward the paradigm of
information and communication technologies in which knowledge of science and the interaction of science with
industry are essential. One important result from our dynamic panel for the 62 sectors that merits being highlighted
refers to the investment in human capital, employing skilled personnel in companies, as established by Romer (1990).
The fact that the effect is not immediately apparent may disappoint some entrepreneurs who are not aware of its role
in increasing capabilities for innovation.

The exercise of estimating two models, one for the overall economy and the other for the manufacturing
sector, created an opportunity to observe differences in terms of the impacts from both macroeconomic variables and
variables associated with economic structure. The results from the economic opening suggest it has an impact on
productivity only in the case of the industry. In other words, the impact from lessons learned is not transmitted to
other sectors. In addition, the negative results from the dummy variables for both 1995 and 2009 indicate the
industry’s higher degree of vulnerability to an adverse macroeconomic context. An analysis of productivity
determinants at the level of the economy demonstrates that labor productivity is positively associated with sectors
having lagging participation and scale-intensive technology—consistent with the specialization pattern characterizing
Mexico’s economy in the international market—and with much lower elasticities by specialized suppliers and ICT-
producing sectors. In other words, other variables do not demonstrate a significant association. Nevertheless, the
results for the manufacturing industry model are clearer with regard to the importance of economic structure and its
changes. The change toward supplier-dominated branches is negatively associated with productivity. The scale-
intensive branches maintain the same results as for the overall economy, but the negative coefficient of the difference
suggests a loss of dynamism in this relationship. In contrast, the difference in the case of specialized suppliers is
positive—which can be considered to be an interesting index of change. Lastly, within the Pavitt taxonomy, the
science-based branches are positively associated with productivity, although with low elasticity. If we look at the
distinction between ICT-using and ICT-producing branches, we find a positive relationship between the latter and
productivity, which was expected. To the contrary, the negative relationship with 1CT-using branches might be
indicating a lack of capacities and an insufficient investment in human capital. In any case more analysis is required in
this regard. Finally, going back to the results obtained by Silva and Teixeira (2010), we can see that after nearly 30
years of the trade opening, Mexico has not managed to catch up to the new technological paradigm that would allow
its economy to compete on the basis of knowledge and aggregate value.
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New economic policies will be necessary at both the macroeconomic level and for individual companies in
order to achieve a virtuous circle between productivity and structural changes, leading to an increasing tendency in
productivity.
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