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Absorptive Capacities of Local Enterprises from the Electric-Electronics
Sector In the State of Tamaulipas, Mexico.
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Abstract

The paper analyzes the absorptive capacities of a group of enterprises from the electric-electronics sector in the state of
Tamaulipas Mexico. First, the literature on absorptive capabilities is reviewed, adopting an evolutionist approach. Then,
an analysis of the sector is carried out in order to verify the recent changes made in various indicators — value of
the total products by the selected states, job generation and productivity rates — based on data from the last three
economic censuses. Finally, an analysis of the three selected enterprises’ absorptive capacities is addressed from a case
study perspective, making our own interpretation of the construct based on the integration of the different analyzed
proposals.
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I. Introduction

There is agreement among scholars and business people
that nowadays knowledge is the main strategic resource in
organizations and that it plays an important role in securing
their success and survival in the long run. Organizations
can generate it or adopt it from external sources. Howe-
ver, both processes are complex and require that organi-
zations devote financial and human resources to such acti-
vities. Knowledge, either produced or acquired, is now the
only critical and decisive resource in organizations to build
sustained competitive advantages (Nonaka, 2007).

Organizations generate deliberate socialization proces-
ses within themselves; they also design and implement
knowledge management strategies with diverse aims
(Bierly et. al., 2007; Donate Manzanares et. al., 2009),
although they always attempt to obtain, as any other in-
vestment, the highest profit possible out of those assets.

Despite the high value attached to knowledge manage-
ment by some organizations, especially the most suc-
cessful ones, a part of it usually goes outside, deliberately
or as revenue, through specific transfer mechanisms or
informal channels. Different authors have stated that tacit
knowledge is precisely the most volatile and difficult to
protect; and therefore, the most complex and costly to
copy and transfer to other organizations (Lundvall, 1992;
Nonaka, 2007).

In order for organizations to be competitive, they need to
permanently update their main resource: knowledge, to
expand and keep their body of knowledge renewed. One
way of doing so is through research and development acti-
vities which produce unique and relevant knowledge that
is only available in few enterprises due to its high costs.
Another way is by acquiring external knowledge, purcha-
sing or copying it. They can also acquire it through other
mechanisms such as the workers migration. Nowadays,
most enterprises obtain a part of its knowledge from ex-
ternal sources due to the impossibility to internally gene-
rate all the knowledge needed. This in turn forces them
to develop specific capabilities that enable them to adopt
the knowledge generated in other contexts and under
different routines and capabilities, and to incorporate it
into their internal process of creating value, where orga-
nizational knowledge is transformed and absorbed.
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The construction of absorptive capacity is not confined to
the era of technological developments. However, it is clear
that the acceleration in innovation processes and the reduc-
tion in innovations and knowledge life cycles since the 90’s
of the last century have created the need for organizations
to make additional efforts to develop their own capabili-
ties that enable them to absorb an important part of all the
knowledge they cannot generate internally if they are to
avoid becoming uncompetitive or being left at the techno-
logical borderline.

One of the sectors with the greatest competitiveness and
accelerated technological change in the last decades is un-
doubtedly that of electrical-technological. It is a sector
that has experienced a significant growth since the 1980’s,
as it has obtained greater growth rates than that of most
of the developed countries’ GNPs and the rest of the eco-
nomy. In particular, this sector in Tamaulipas has also been
able to expand in an accelerated way, making an important
contribution to the increase in the value of the manufactu-
ring product of the state. According to the last economic
censuses (1999, 2004 and 2009), the contribution made
by the sub-sectors 334 and 335 ranges from 10 to [5%.
However, this contribution is affected by different factors
such as the high importance that the manufacturing pro-
duct has in the state, and the sub-sectors involved in oil
processing and the chemical industry which represent al-
most 70% of the 2009 census. Therefore, if we exclude
the effect of those sub-sectors, the electrical-electronics
sector substantially increases its participation up to 25% of
the manufacturing value of the state, increasing to a 28% in
the last census. This contribution is more in line with em-
ployment figures as it generates 67 000 jobs in the state,
according to official sources (INEGI, 2009).

The present paper intends to develop a deeper unders-
tanding of some of the effects that such an important
sector as that of the electronics-electrical can have on
enterprises within it. To this end, the absorptive capacity
of a group of selected enterprises from the electronics-
electrical sector of the Tamaulipas state was determined.
First, the literature on absorptive capacity is reviewed,
adopting an evolutionist approach. Then, an analysis of
the sector is carried out in order to verify the recent
changes made in various indicators — value of the total
products by the selected states, job generation and pro-
ductivity rates — based on data from the last three eco-
nomic censuses. Finally, an analysis of the three selected
enterprises’ absorptive capacity is addressed from a case
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study perspective, making our own interpretation of the
construct based on the integration of the different analy-
zed proposals.

2. Analytical Framework.
2.1 Knowledge, transference and spillovers.

Multinational companies contribution to the technological
development of industrializing countries has been a con-
troversial phenomenon whose valuation has always depen-
ded on the authors’ affiliation to one or another school of
economic thought. Anyways the multinational companies
and their essential tool, direct foreign investment, have
been very important vehicles for technology transfer to
the industrializing countries since World War II.

Hymer (1976) in one of his first research on the effects of
foreign investment argued that direct foreign investment
is not only a capital transfer, besides recipient countries
also receive a combination of capital, business organiza-
tion and new technology. Some authors distinguish the
direct and indirect effects of multinational companies
(Heijs, 2006). The first ones are associated with capital
inflows , the modernizations of the productive system and
the development of new sector. The indirect effects are
harder to identify or quantify and deal with the impact
of demonstration and imitation (espionage and learning),
labor mobility and spinn offs, forward and backward linka-
ges and access to new markets. Multinational companies
direct effects are not the interest of this work although
we are aware of the importance in promoting the techno-
logical developmet of countries of destination for foreign
investment.

The indirect effects or externalities, main interest of this
work, are associated to those effects or results that are
obtained through the presence of multinational compa-
nies and that would not exist without them. This kind of
effect is called technological or knowledge spillovers (spi-
llover effects) because it responds primarily to spillover
effects of foreign firms.

Authors such as Blomstrom and Kokko (2003) define te-
chnological spillovers as “the benefits that local compa-
nies gain from superior knowledge of technology related
to the product, process or market of multinational com-
panies, without incurring in a higher cost to those of the
profits of increasing productivity”.
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To Escribano, Fosturi and Tribo (2005) knowledge spillo-
vers are “involuntary knowledge flows that occur when
part of the knowledge, generated by an organization,
pours its boundaries and becomes available to other orga-
nizations” . Marin (2008) argues that spillovers are “unin-
tended benefits (even they are sometimes intentional)
generated by multinationals in the host country, which
are not entirely suitable for them”. Instead, Dutrenit and
Fuentes (2009) interpret them as “the benefits that local
small and medium enterprises (SME) get from the supe-
rior knowledge flows of the global companies, which may
be voluntary or involuntary by the global companies and
allow performance improvements in SMEs.

There are at least three reasons that explain the existan-
ce of knowledge spillovers in developing countries (Ma-
rin & Giulani, 2006; Blomstrom & Kokko, 2003; Gorg &
Greenaway, 2004; Haskel et. al., 2002). The first one is
related to the superiority often manifested that Multina-
tional Companies have upon local companies, in terms
of technological assets accumulated based on the inno-
vation non-existent in the host country (Heijs, 2006).
These assets give foreign companies, according to Chu-
dnovky and Loépez (1999), an advantage of property that
can “derive from the possession of certain “intangible”
assets (patents, trademarks, technology and management
skills, ability to compete on product differentiation, etc.
) — often linked to the non-codified characteristic of tech-
nological knowledge and to the development of internal
learning processes, and/or to the advantages that come
up from the common governance of several but comple-
mentary activities, including those that are especifically
derived from the multinationality of the company.

Other authors argue that knowledge is a type of public
good within multinational companies, with great mobili-
ty and common to all the company and its subisidiaries
(Marin & Guiliani, 2006; Marin, 2008). These characte-
ristics of knowledge makes it easily appropriated by the
subsidiaries of the organization, which in many cases, im-
plement socialization programs to be transferred to the
subsidiaries, which are transformed in the origin of the
knowledge spillovers to the local companies (Sanchez,
2011). Subsidiaries or for the particular case of Mexico
can not prevent the escape of knowledge through multi-
ple mechanisms to the local companies, mostly small and
medium-sized, located in the direct environment. Despite
the complexity of this process, knowledge spillovers are a
positive phenomenon for the companies because of their
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low costs compared to the benefits they generate. And fi-
nally, the multinational company is a fully integrated orga-
nization, where the behavior of the subsidiaries depends
on the centrally imposed strategies and decisions (Marin
& Guiliani, 2006).

According to this approach (Marin & Guiliani, 2006) spi-
llovers to local firms result from the combined effect of
higher technology assets, ease of mobility intracompany
knowledge and strong integration of the organization.

There are, according to several authors, many mecha-
nisms or ways through which knowledge spillovers are
generated by the multinational companies or their sub-
sidiaries and transferred to local companies. These may
be (i) through the movement of highly qualified workers;
(ii) through the effects of demonstration and copying /
imitating available technology in these companies; and (iii)
through competition resulted from the pressure of the
subsidiaries on local businesses, forcing them to impro-
ve and accelerate the processes of technology adoption,
to streamline their own processes; (iv) links for suppliers
which require local companies to produce inputs tobe-
come suppliers of the subisidiaries. This kind of link can
lead to multinational companies train employees of local
businesses that meet the requirements that they pose. In
some cases, multinational companies may be interested
in expanding the technological capabilities of local com-
panies, making technology transfer activities so they can
meet the required quality requirements (Gorg & Gree-
naway, 2001; Dutrenit & Fuentes, 2009).

In this context is based the idea that everything that invol-
ves the transfer of knowledge, comes from the processes
of accumulation of technological capabilities, absorptive
capacity of local firms, where it should be stressed that
such transfer occurs only when local firms benefit from
the operation of multinational companies when they are
linked together, since this allows them to create or main-
tain a competitive scheme in their productive and organi-
zational processes.
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2.2 Absorptive capacity.

Most of the companies need external knowledge either
the one generated by research and development activities
or the one that results from other companies, in spe-
cialized centers of science and technology development
such as universities, public or private research centers.
Nevertheless that external adoption process is complex.
It does not occur automatically and without setbacks. In
order to be able to incorporate that knowledge genera-
ted by external activities in their internal, companies need
to develop a specific skill set that allow them to adapt it
to the peculiarities of their companies.

Indeed the concept of absorptive capacity has been deve-
loped to highlight the importance of external sources of
knowledge in the process of innovation and expansion of any
company. Cohen and Levinthal (1989, 1990) were the first
authors who presented a paper on the subject that reached
a great spread and impact in the academic world. According
to them, the absorptive capacity “the ability to recognize
the value of new information, assimilate it and apply it for
commercial purposes” (Cohen & Levinthal, 1990).

For these authors, the most widely cited, absorptive capa-
city features the ability of companies to evaluate, assimila-
te, apply and profitably exploit the knowledge generated
outside the organization. In the model of Cohen's and Le-
vinthal (1990) absorptive capacity of organizations depends
on the previous knowledge accumulated and emphasizes
the investments in activities of Research and Development
(R + D) as the main knowledge-generating activity.

Subsequently, other authors developed the concept of ab-
sorptive capacity, but prioritized other sources of internal
knowledge productions as alternatives to the importance
given by Cohen and Levinthal (1990) to the R + D acti-
vities. Zahra and George (2002) reformulated the con-
cept and suggested that it should be considered “as a set
of organizational routines and processes by which firms
acquire, assimilate, transform and exploit knowledge to
produce organizational dynamic capabilities (p. 186)”. The
authors distinguished two kinds of absorptive capacity;
potential and real. The first is associated with the capa-
city that firms have to acquire and assimilate external
knowledge; the second has to do with their exploitation
by the organization (Zahra & George, 2002).
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Kim (1998) also made meaningful contributions to the
development of the concept. For Kim (1998) the knowledge
base is essential in the process of technological learning,
making possible to assimilate new knowledge, to renew
the current knowledge and increase the one of the future.
This author emphasizes another determinant element of
absorptive capacity, which is called intensity of effort. It
refers to the amount of energy required by members of
the organization to solve a problem. Indeed, to internalize
an external knowledge requires effort and time, it is part of
a learning process that goes from simple tasks or activities
to other more complex that demand more direct effort.

Dutrenit and De Fuentes (2009) emphasize that the
fundamental mechanism for the generation of absorptive
capacity is the one derived from R + D activities, however
in the case of companies located in developing countries
or in some traditional sectors, this can not be the most
important source of generation and absorptive capacity
neither the mechanism can be used as a key indicator
mechanism. In these cases, the other two mechanisms
related to the manufacturing operation of enterprises and
direct investment through the training of workers play a
crucial role in generating absorptive capacity.

Companies that have a high level of absorptive capacity
tend to be proactive, exploit the available opportunities,
look for new opportunities to develop their technological
abilities and above all they are able to benefit more than
their competitors from external knowledge and they also
tend to establish stronger links with other local agents.

2.3 Accumulated technological capabilities.

Several scholars have contributed to shape the analytical
framework of the concept of technological capabilities and
the processes involved in building technological capabilities
by firms in developing countries (Dutrenit et. al., 2003).

Westhpal, Kim and Dahlman (1985) define technological
capability as “the ability to do an effective use of technological
knowledge...; this is not in the knowledge you have but the
use of knowledge and the ability to be used in production,
investment and innovation”. Belly and Pavitt (1995) refer
to technological capabilities as the ones that generate and
manage technology used in production; these capabilities are
widely based on specialized resources”. Kim (1997) defines
technological capabilities as the abilities to use technological
knowledge effectively in order to assimilate, use, adapt and
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change current technology. It also allows creating new
technology and developing new products and processes to
respond to the changing economic environment. Companies
learn through time, accumulate technological knowledge,
progressively undertake new activities and are able to
acquire these new capabilities.

The basic idea is that capabilities are abilities and
technological capabilities reflect domain on technological
activities. From empirical work at the enterprise level, there
have been created taxonomies that describe accumulation
such as Dahlman and Westphal (1982), Lall (1992) and Bell
and Pavitt (1995), from a stage that reflects basic levels of
knowledge to the stage of advanced innovative capabilities
(Dutrenit et. al., 2003; Torres, 2006).

Hobday and Rush (2007) have recently updated the analysis
of industrial upgrading of technological capabilities in a
study of the electronics industry in Thailand which was
transformed into the main export sector of the country.
Authors classified industrial upgrading in a “stage model”,
for which subsidiaries of multinational have been going
through. This model consists of four stages: assembly;
the basic stage is just a stage of an external supply
chain; engineering process, a more complex level than
simple assembly, incorporates a technical Department
that performs improving and adaption tasks and finally
Product Development and Research Development stage.
These last two stages incorporate research, development
or innovation activities what suggests advanced levels in
building technological capabilities.

2.4 Integrating the proposal.

Absorptive capacity is an essential quality of any
competitive company. The complexity and diversity of
innovation processes, speed of technological change,
requires companies to develop information systems to give
guidance about what and where it is producing what they
need and the state of competition in their environment
and beyond. No company, however large, is able to
produce all the knowledge necessary to the requirements
of its current or future production processes. However
companies forced to rely on external knowledge are the
small medium-sized companies. Due to the scarcity and
high costs of doing Research and Investigation activities,
Small and Medium Enterprises are forced to deliberately
develop absorptive capabilities in order to adapt that
knowledge produced by others.
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In order to copy, companies need sophisticated knowledge
systems, technological and learning capability to adapt
and transform external knowledge in a consumable and
usable input in their value creation activities. For Dosi
(1988) knowledge bases in organizations are shaped by
information, knowledge, and skills that companies need
to be competitive, so the knowledge base is the result of
a cumulative learning process. Kim (1999) takes up the
proposal to Dosi and incorporates the ability to learn as
part of the mechanism of adoption of external knowledge
generated by the knowledge sources themselves.
Therefore it is shared the view that learning ability is a
basic element of the construction process of absorptive
capacity of any company. Through these capabilities the
organization adopts and transforms external knowledge
to a large extent tacit, explicit knowledge and assimilated
by the generation process of internal knowledge for their
own work routines and in different productive activities
and innovation of the company.
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Therefore, we can assure that absorptive capacities
are specific for every company and from the analyzed
perspectives, they depend on the following elements: their
current knowledge base, their accumulated technological
capability, and learning capability (Cohen & Levinthal,
1990; Kim, 1998).

Based on the above theoretical perspectives and
the available information from the interviews with
executives of the selected companies, we considered the
measurement of the absorptive capacity from:

* The knowledge base (academic, experience and training).

* Accumulated technological capabilities (Quality certifica-
tion, machinery and equipment and links with local agents).

External knowledge:

+ tacit
= explicit

Flevwy of Knowledoge

The organization as alearning system

h

Abzorptive Capacity
* Previous Knowledge Baze
+  Accumulated Technological
Capahbility
+ Effort Intensity
b -
v
Learning capakility

Explict knowledge

Tacit knovledoe

Individual — arganizational

Source: Modified from Kim’s model (1998).
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3. The Electrical — Electronic Sector In The
State Of Tamaulipas.

The study coincides with a very special moment in the
development of the industry in general and especially the
factories (maquiladoras). Since late 2007 and early 2008
the U.S. economy underwent a crisis of great severity,
called by some as the worst crisis in the U. S. economy
after the Great Crash of 1929 to 1933 (Roubin & Mihm,
2010; Bureau of Economic Analysis, 2009).

In this period, the manufacturing industry of the U.S.
experimented a strong recessive tendency. From January
2008 to April 2009, the industry of that country fell 16.5%,
while the growth rate of manufacturing employment in
that period in Mexico fell 9.4% (INEGI, 2010; Bureau of
Economic Analysis, 2010). The set of sub-sectors that make
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up the manufacturing industry in Mexico, also experienced
sharp declines in their growth trends, with the exception
of some industry oriented to the internal market such as
the food industry. However within the industry in Mexico
there were several declines depending on the degree
of integration of the U.S. economy subsector. The five
manufacturing subsectors with the largest negative growth
rates of cumulative percentage between 2005 and April
2009 were: Transportation Equipment Manufacturing,
Computer, Communication and Measurement Equipment
Manufacturing, Electronic Components and accessories,
furniture and related products, Manufacture of textile
products, except apparel, manufacturing of textile inputs,
manufacturing of wearing apparel (Tablel).

] Acumulado
Subsector/period 2005 2006 2007 2008 2009
2008-2009

Transportation Equipment Manufacturing

5.64% 4.38% | 0.09% -13.64% | -6.77% -20.41%
Computer, communication, measurement
equipment manufacturing. -0.54% -0.73% | 4.87% -7.84% -4.67% -12.52%
Manufacturing of electronic components.
Furniture and related products
manufacturing 3.78% 1.50% | -2.81% -8.90% -2.65% -11.55%
Manufacturing of textile products except
apparel. 0.10% 1.43% | -4.20% -8.80% -0.99% -9.79%
Manufacturing of textile input. -1.49% -1.74% | -6.85% -7.92% -1.25% -9.17%
Manufacturing of apparel.

-3.92% 0.55% | -1.57% -7.22% -1.95% -9.16%

Table I. The five sub-sectors of manufacturing industry in Mexico with the largest declines in growth rate between 2005 and 2009./ Source:
Estimates using data from INEGI (2010), monthly industrial survey (EIM) and Industrial Classification system of North America (NAICS).

The main sub-sector affected was transportation equip-
ment, had a cumulative percentage contraction of 20.4%.
The second most affected country level is the sub-sector
manufacture of computer, communication, measurement
and other equipment, electronic components and acces-
sories, whose production fell 12.5% in cumulative terms
in the aforementioned period. This subsector showed
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effects of severe impasse as a result of the 2001 crisis and
the impact of Chinese exports to the U.S. market. Ex-
ports of electronic input and computer components also
had the effect of reducing the demand from businesses
and consumers in the U.S., as the expression of these sec-
tors suffer stagnation since 2005 and from 2008 became
frank decrease (Bureau of Economic Analysis, 2010).
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In particular, the 30 major sub-branches in the manufacture
of Tamaulipas (considering their contribution to the state
manufacturing GDP), contributing 84% of the value added
of the industry, which are grouped mainly in four major
sectors: automotive, chemical, petrochemical, electrical
-electronic and textile industries. In fact, these four
industrial complexes contribute about 70% of industrial
GDP of the entity (INEGI, 2010).

In Tamaulipas, the electric-electronic sector brings 20.2
percent of the value of manufacturing industry in the
State, ranking second behind chemical — petrochemical
that brings almost 30 percent (INEGI, 2010). Both
subsectors lead the dynamic of the industrial GDP due to
its considerable involvement whole'.
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Nationally, Tamaulipas is the fastest growing entity of
electric-electronic sector, which is reflected in increasing
its share in total production, from 4.44% to nearly 8%
of the country (Figure ). Currently ranked sixth by the
absolute value of the production sector, more than 2|
000 million pesos and above the Distrito Federal.

On the level of employment, according to the 2009
economic census, the electricity sector employs 83.700
workers in the state, surpassing all other major sectors
of the entity: automotive, chemical, petrochemical and
textile industries. This represents 35% of all employment
in manufacturing in the state. In addition, data from the
census 2009 show an increase in employment by 50%
compared with 2004, year of the previous census.

8 60,000,000
8 50,000,000
Q_ R
M.
3 40,000,000 @Censo 1999
'g 30,000,000 — BCenso 2004
§ 20,000,000 [ ] OCenso 2009
2 10,000,000
|_

B. California Chih. D.Federal Jalisco México N. Ledn Tam

States

Figure 2: Gross total Electric-Electronic Sector in selected entities (million pesos)?/ Source: INEGI (1999, 2004, 2009).

'"The study by Alvarez (2009) showed that all branches that make up the sub-sectors 334 and 335 in the state, except one, the generation
equipment manufacturing and distribution of electricity, have a Blair concentration index greater than |, which means a concentration level

of production higher than the national average.

2 2lt has been considered the total value production in current pesos of the subsectors 334 (Manufacturing of computer equipment,
communication, measurement and others, electronic components) and 335 (manufacturing of accessories, electrical devices and electric

generation equipment).
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Compared to the other states of the country, in this sec-
tor (Figure 3), Tamaulipas ranks third in employment ge-
neration behind Chihuahua and Baja California. In 1999,
the State was already third place and it has been like that

J. Technol. Manag. Innov. 2012,Volume 7, Issue |

since 2009 Census despite the reduction of the whole sec-
tor that shows 2004 Census and that was a result of the
economic crisis of early decade of 2000, phenomenon that
impacted manufacturing industry in general (Figure 3).

200,000

180,000
160,000

140,000
120,000

Ocenso 1999

100,000
80,000 -

Ecenso 2004

Ocenso 2009

60,000 -
40,000 -

Number of Persons

20,000 -

Baja Calif  Chihua Dist. Fed

States

Jalis

N. Ledn

FE
Tam

México

Figure 3: Employees in the Electric-Electronic Sector by State (Number of persons)./ Source: INEGI (1999, 2004, 2009).

In order to be able to determine the real situation of the
sector, the labor productivity has been calculated. The
results show that the labor productivity in the electric-
electronics sector has not been able to increase as much
as the employment and total production. The labor
productivity has stayed still resulting Tamaulipas by the
calculated labor productivity ranked the last place of the
chosen States. As a result of the very low increase in
productivity -18.2% from yearly variation between 1999
and 2009- and below the growth that has been produced
in the same period in the states of Distrito Federal, Estado
de México, Baja California and Nuevo Ledn (Figure 4).

This is also reflected in the incomes, resulting Tamaulipas
one of the States with the lowest wages, compared to the
other States that were studied (Economic Census from
1999, 2004, 2009).
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O Labour productivity (Censo 2009)

Figure 4: Labor productivity in the Electric-Electronics Sector, 1999, 2004, 2009° / Source: INEGI (1999, 2004, 2009).

4. The Cases of Three Local Enterprises From
The Electrical-Electronics Sector.

In this section, three cases of local enterprises are
presented. They are all medium-sized assembly plants
from the electrical-electronics sector that have Mexican
capital and work for the local market in the northeastern
part of Mexico. The three enterprises are located in the
state of Tamaulipas, two in Matamoros and one in Cd.
Victoria. In the first case (Highly Innovative), it is a local
enterprise (A) devoted to the production of electronics
components of electrical household appliances with multi-
use panels that has had an increase in the production
volume as well as an important expansion in the market.

Their success is based on an aggressive strategy, which
includes investment in training, technology, and customer
satisfaction through the provision of a high quality service.
It has an important capability of external knowledge
acquisition, due to the fact that it owns a training and
research center and has important liaison with local,
state and federal organisms. The second case (B) -
Somewhat Innovative -, is a local enterprise that has been
able to grow as a result of its efforts to expand its own
productive capabilities, although it has not developed
the same expansion levels as those of enterprise A. It is
devoted to the production of electrolytic coverings and
uses a costs savings strategy, which places emphasis on
the acquisition of its own resources. It relies heavily on

3The labor productivity rate has been calculated based on the total number of worked hours in the sector, and taking the year of 1999

as the basis.
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the experience and skills of its engineers and specialists.
Its absorptive Capacity is intermediate, as it makes limited
innovation efforts. It has a technology strategy, which is
oriented to the generation of specific knowledge related
to green technology. This has influenced the development
of its own knowledge body (professional training), which
enables it to absorb an important portion of the external
knowledge generated by its competitors. The third case
(C), -Hardly Innovative-, is an enterprise, which focuses

J. Technol. Manag. Innov. 2012,Volume 7, Issue |

its efforts on the product; therefore, its strategy is based
on employee training and the quality of its products.
Its absorptive Capacity is rather low, although there is
always room for the incorporation of explicit knowledge,
which has been coded by its competitors and is available
for its incorporation. However, there is no evidence in
the collected data that suggests that it remains in the
technological border, or that it is innovating to generate
new technologies.

Enterpri | Starting [Experience | Origin of | Main products |[Technology | Staff [ Engineers %
se date capital line Strategy engineers
1997 More tan Mzxico | Radius Chassis Perfect 240 15 36%
A 15 years Washers quality
components, based
Dashboard systems
components
1996 Mis de 15 Electrolytic Staff training 15%
B a—o0s MZxico coverings and 295 45
development
and the use
of green
technologies
1993 More than 5 Electro- Excellent 90 9
C 15 years MZzxico mechanical, and high 10%
civil and quality
hydraulic works work

Table 2. Selected enterprises from the Electrical-Electronics Sector in Tamaulipas./ Source: Personal design.

4.1 Body Of Knowledge.

The body of knowledge will be generated from the data
collected by means of the interviews and questionnaires
administered to the managers of the three Enterprises
(A, By C) selected for this study. The body of knowledge
of an enterprise depends on various factors. In this case,
following the theoretical perspectives discussed, we will
take into consideration the academic background, the te-
chnical experience of the owner and the engineers, the
training and the enterprises’ certification. All these ele-
ments together should reveal the human resources’ pre-
paration available to meet the information and knowledge
needs of the enterprise. The staff’s academic background
and the accumulated experience play important role in
the implementation of any technological change at the
enterprise level; they are also part of the organization ca-
pabilities and a source of the organizational and technical
knowledge generation that an enterprise owns.
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Academic background and lifelong learning

The owners and the managers of the three enterprises
are bachelors’ degree holders. In the Enterprises A and B,
they also hold postgraduate degrees in business adminis-
tration. In the Enterprise C, the chief executives are engi-
neers and have at least two years of experience working
in exportation assembly plants in the areas of maintenan-
ce, production, engineering and management.

After completing his studies in engineering the owner of B
started a workshop, which would supply small quantities
of products to local companies. After that, he became a
partner of another engineer from the city of Matamoros
who had experience in assembly plants and founded to-
gether Enterprise B. Nowadays, they own three assembly
plants which supply the local and the foreign market.

138



The owners and/or managers of the analyzed enterprises
have had previous experience working in assembly plants.
Therefore, this has given them experience in the different
areas that make up an assembly plant; and their knowled-
ge can be transferred to these enterprises.

In the three analyzed enterprises, 80% of the labor is
acquired locally and 20% in other states or abroad. 29% of
the staff members (technicians and laborers) have higher
education as their highest educational level, 38% hold high
school diplomas, and 28% have junior high school educa-
tion level. Only 5% of them have elementary school level.

Technical Experience

The analyzed enterprises agree that the technicians they
hire must have at least four years of experience operating
equipment and machinery. In the case of Enterprise A,
they initially send the inexperienced technicians to the
Corporate University where they develop the necessary
experience to be able to operate the technology available
at the Enterprise. In the case of the rest of the enterpri-
ses, their technicians have developed their experience ei-
ther in other companies where they have previously wor-
ked or through their participation in training programs
within the enterprise.

Quality certification

Among the main certifications that the analyzed enter-
prises are required to have are: ISO 9001:2008, ISO TS
16949, ISO QS 9000. This indicates that the quality of the-
se enterprises is related to a highly reliable production,
which meets the high quality standards demanded by their
customers. However, of the analyzed enterprises, one (C)
is still in process of certification, with an 80% of progress.

These certifications indicate that such enterprises can gua-
rantee quality processes and influence their expansion po-
sitively. The interviewed owners/managers argue that these
certifications enhance the enterprise’s credibility and that
their customers trust the product quality even further.

Training
Regarding staff training, what Figueiredo (2002) considers
an external knowledge acquisition mechanism, 100% of

the participating enterprises from the local industry con-
sider it essential and have internal and external sources of
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provision. A, for example, has a system called Corporate
University which provides training to the staff members
for four years. Through this system they gain experience
and knowledge and have opportunities for promotions
within the organizational structure.

68% of the staff members required additional training for
the operation of the companies’ machinery. This is due to
the fact that Enterprises A and B own highly specialized
machinery with numerical and robotic control. The opera-
tion of such machinery requires further training. The rest
of the staff members (32%) did not require additional trai-
ning, as they just operate basic and traditional technology.

4.2 Accumulated Tecnological Capabilities
Machinery and equipment

As for the machinery and equipment used in the analyzed
enterprises, most of them use specialized machines. Enter-
prises (A) and (B) are equipped with numerical and robo-
tics control machines. Enterprise (A) leads in this respect
due to its robotics technology and the experience that its
technicians and engineers have developed through different
sources of socialization. It is considered one of the local
enterprises with the highest potential for development and
liaison with foreign enterprises. Enterprise C owns specia-
lized machinery and technology that runs on diesel.

Liaison/network with local agents

The relationships with other agents can be a source for
knowledge transfer in various directions. These have the
possibility to develop knowledge capable of being transfe-
rred and/or establishing networks with other institutions
(HEI, EMN subsidiaries or headquarters, national industry,
suppliers, customers) as they generate scientific and tech-
nological knowledge and they increase the number of spe-
cialized human resources available to the productive sector
and society in general (Tamaulipas Government, 2008).

The enterprises under study have scarce relationships
with educational institutions. Enterprise C has signed
agreements (formal relationships) with certain institutions
for specific purposes such as social service, professional
practice, and/or internships. Enterprises A and B have a
second type of liaison (of formal nature as well), which
allows the students of educational institutions that
participate in social service or professional practice

Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economia y Negocios 139



activities in such enterprises to be hired there. The
purpose of this type of agreement is to offer the students
opportunities for professional development, including
the development of management and technological
skills. Therefore, one outstanding aspect of the analyzed
enterprises is that they have been able to accumulate
technological capabilities based on the liaison they have
established with educational institutions by means of their
contribution to develop human resources.

Liaison with local or foreign enterprises

In this section, the liaison between the three local
enterprises from the electrical-electronics sector and
others from the same or other sectors is analyzed.
Specifically, the liaison aimed at fostering the development
of absorptive capacities of the local industry or at serving
as a knowledge transfer mechanism is analyzed.

This type of liaison does not exist in Enterprise C, where
such a relationship does not exist with other enterprises
(except for that related to customers and suppliers).
In the case of B, it maintains relationship with other
analyzed enterprises from the electrical-electronics,
establishing subcontracting processes for the assembly
of the intermediate products they design. Enterprise A,
unlike B, establishes relationship with local enterprises in
order to form technological alliances. Some examples of
this relationship are the cooperation with GW Industries
- Metals Division, which is devoted to assembling the
armor of air bags, the collaboration with Contract
Manufacturing located in Brownsville, Texas, since 1994,
which manufactures automotive small parts and high speed
components and GM Systems, which recently became
partner of Mid-South Industries and Select International
Corporation in order to expand business capabilities to
apply plastic injection molding.

Customers

The interviewed managers stated that despite the fact
that their customers are demanding, it is because of them
that the enterprise maintains the level it represents. The
managers also stated that sometimes the customers
themselves even participate in the product design process
and provide support for the development of the product
they demand. Foreign customers are more demanding than
local ones, as they demand the highest quality possible and
even certifications if they are to participate with them.
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The percentage of foreign customers of the local
enterprises is 35%, which represents a demanding market
in terms of delivery times and quality certifications. This
requires the local enterprises to maintain acceptable
competitiveness levels. Also, this places the enterprises
from the electrical and electronics sector as competitors
with a considerable level. One of the surveyed enterprises
refers local customers and for the other two, they are
mixed. That is to say, the enterprise has both foreign and
local customers. Among the requirements for becoming
a formal supplier of foreign enterprises are certifications,
cleanliness, facilities, organization, and the automated
machinery available.

The researched enterprises appear to value the
collaboration that their customers provide in the design
of their products and processes. In particular, Enterprise
A carries out such collaboration in its research center. B
carries it out within its enterprise. The other enterprise
does not engage in collaboration with its customers to
design and develop its products; it just adjusts itself to the
provided design.

It is important to highlight that the local enterprises are
expected to meet very strict requirements such as if they
are to become suppliers of foreign enterprises. Those
requirements include certifications, highly qualified
members of the staff so they can perform functions
related to the design and development of their products,
and machinery with state-of-the-art technology. All these
requirements have caused these enterprises to engage
in highly competitive schemes, as well as to establish
collaborative alliances with other enterprises in order to
attract foreign customers. (Vera-Cruz et. al., 2005).

Suppliers

Of all the suppliers of the three researched enterprises,
65% are foreigners, which offer lower costs and higher
quality; 21% are local suppliers; the rest of them (14%)
are a combination of both local and foreign suppliers. In
this analysis, the level of purchase of inputs from foreign
suppliers is high, which implies a disadvantage for local
suppliers. However, the assembly plants justify this by
arguing that they obtain more accessible costs and better
quality. The lower level of participation of local suppliers
is justified by stating higher costs, although the quality is
acceptable.
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5. Conclusions.

The absorptive capacity of the enterprises from the elec-
tric-electronics sector in the state is unequal; they range
from those that are highly innovative (A) to those with limi-
ted capability of external knowledge absorption. Results of
research projects conducted in states such as Chihuahua,
Coahuila, Nuevo Ledn among others have shown that en-
terprises from different sectors have been able to develop
innovation capabilities, including knowledge absorptive ca-
pacities (Dutrenit et. al., 2001; Lara et. al., 2003; Carrillo &
Lara, 2004). Research on the effects of foreign investment
in developing countries has concluded that local enterprises
play an active role in the revenue generation process due to
their capability of absorbing knowledge generated by multi-
national enterprises (Marin & Giuliani, 2006).

The sector has grown substantially in Tamaulipas, compared
to other states that are leaders in the electric-electronics
production. Nowadays, it represents 8% of the total pro-
duction, out-passing states with a stronger tradition in the
industry. An important fact is that this sector is the most
important in terms of job generation in the entire state, and
based on the data analysis, its grown throughout the last
decade has been higher than that of any other sector from
the rest of the analyzed states. However, by productivity
levels, the state is still behind, which is probably due to its
scarce implementation of technology improvement and the
dominance of a low status type of jobs in the state.

The analyzed local enterprises from the electric-electronics
sector in the state have a diverse capacity of cumulative ab-
sorptive. As a result of its own efforts, the enterprise A has
an acceptable body of knowledge that allows it to compete
for quality knowledge in the market and to incorporate it
through different ways. The most advanced ones are the
technological learning processes it has developed. This has
enabled it to improve its body of knowledge substantially, as
well as its technological competitive capabilities.

The Enterprise B has made efforts in the implementation
of technologies which is very close to the technology fron-
tier, substantially improving its absorptive capacity based
on a strong academic background and capability of its en-
gineers. In the case of Enterprise C, a substantial deficit is
evident in relation to the other two analyzed enterprises.
Its absorptive capacity is very limited which is due to the
few efforts made to improve its body of knowledge and to
its under-competitive technological capabilities.
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