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Abstract

This paper sets out to characterize the business dynamics of the software industries located in Mexico City, Monterrey,
and Tijuana, beginning with a survey administered by the authors to 175 companies located in the aforementioned cities
in 2014. The literature about this industry in Mexico has tended to favor theoretical approaches to innovation and learning
and their subsequent application to local cases. This work relies on the logic of clusters (Porter, 1998) and therefore
analyzes relationships with the local market in terms of sales and usage of human, financial, and informational resources,
revealing regional differences in business dynamics. One important difference is the weight of local competition in Mexico
City as compared with the other two cities.
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INTRODUCTION

Academic studies published in recent decades about industrialization in Mexico have stressed productive articulation,
innovation, scaling, learning, building social capital, and public policy against the backdrop of a regional framework that
has looked at northern border states and the Bajío zone, with a notable interest in local agglomerations for automotive,
aeronautics, and software production (Micheli, 2012). Mochi (2004) asserted the strategic role of the latter industry and
the importance of developing innovative capabilities in order to specialize in supplying to specific markets and segments
as a prerequisite to become sustainably competitive. Mochi and Hualde (2009) likewise pointed out that it is time to
undertake a transformation to integrate the domestic electronics-software complex, strengthen human capital, and
overhaul the institutional framework (PROSOFT) to boost industry development.

Other authors have studied industrialization through a regional lens, primarily in the cities of Guadalajara, Jalisco; and
Tijuana and Mexicali, in Baja California. A non-exhaustive list includes papers by Casalet (2004); Casalet, González et al.
(2008); Oliver (2009); Padilla (2008); Palacios (2008); Partida (2004); Rivera (2004); Gomis and López (2004); Hualde
and Gomis (2007); Hualde (2010); Rivera, Ranfla, and Bátiz (2010), all of which underscore the relevance of local actors
and ties in the realms of innovation, learning, and productive articulation as the primary explanatory factors underlying
industry dynamics, documenting that the two regions, both of which have a track record in the maquiladora production of
electronic consumer goods, have served as the breeding ground for the mobilization of stakeholders (companies,
universities, and intermediary organizations), shaping clusters in the framework of public policy instruments (PROSOFT).
Thus, these works have portrayed the rise of initiatives to link up networks to make business and sectoral activities more
professional and help companies build better organizational and technological capacities.

Looking at Mexico City, Solleiro’s (2015) description reveals that the city’s importance as home to a software cluster, in
terms of the PROSOFT definitions, is limited as compared to other sites (Guadalajara, Tijuana, and even Monterrey).
Casalet, González et al. (2008) drew similar conclusions. Buenrostro (2013) compared the connectivity of clusters in
Mexico City and Guadalajara pursuant to four dimensions: administration, articulation, capacity-building, and market
access. Matus, Ramírez, and Buenrostro (2013) depicted articulation experiences in six software clusters, including that
of Mexico City (Aguascalientes, Baja California, Guadalajara, Monterrey, and Querétaro).

What the academic literature has covered is just one piece of the regional mosaic of production capacities and the
articulation of bodies and institutions, with an interest in a specific development model, but without delving into an
analysis of the dynamics of cases that are more nationally relevant (in economic terms) in the software industry, like
Mexico City and Monterrey.

This paper is interested in examining the software industry from the clusters viewpoint, namely, through the lens of the
local in the sense of the industrial economy and the relevance of the resources that companies have and that local
environments afford them in order to compete (Porter, 1998).

Given this territorial and sectoral context, the objective of this paper is to characterize local business dynamics in the
industry in Mexico City, Monterrey, and Tijuana. The first is marked by a high concentration of activities that demand
products and software services from the entire nation; the second by its industrial tradition; and the third is known as a
dynamic territory, famed for its innovative attitude, proximity to the United States, and past experience in electronics

Home  History  Purchase  Editorial Policy  Directory  Contact  Search  Index  Versión Español

http://www.unam.mx/
https://probdes.iiec.unam.mx/en/index.php
http://www.iiec.unam.mx/
https://probdes.iiec.unam.mx/en/index.php
https://probdes.iiec.unam.mx/en/revistas/v48n190/editorial.php
https://probdes.iiec.unam.mx/en/index.php
https://probdes.iiec.unam.mx/en/generales/docs/history.php
https://probdes.iiec.unam.mx/en/generales/docs/purchase.php
https://probdes.iiec.unam.mx/en/generales/docs/editorial_policy.php
https://probdes.iiec.unam.mx/en/generales/docs/directory.php
https://probdes.iiec.unam.mx/en/generales/docs/contact.php
https://probdes.iiec.unam.mx/en/generales/docs/search.php
https://probdes.iiec.unam.mx/en/generales/docs/indexed.php
https://probdes.iiec.unam.mx/index.html


manufacturing.

The idea is to shed light on the differences and similarities in the ways companies link up with the market, or companies
link up with each other within the same industry when their headquarters are found in different urban territories. The
assumption is made that a major factor driving the dynamics in the software industry falls to the local markets of
companies, in light of their economic weight in the local and national productive structure of the software-consuming
sectors.

This paper begins with an Introduction and then continues with a section explaining the theoretical underpinnings of this
work, followed by some institutional context and background information about the software industry in Mexico. Then, it
presents the field research findings and wraps up with conclusions that reveal the regional differences, mainly between
Mexico City with respect to Monterrey and Tijuana.

CLUSTERS: THE RELATIONSHIP BETWEEN COMPANIES AND LOCAL MARKETS AND RESOURCES

A company’s efforts to develop productive capabilities are bound up in its economic and social relations against the
backdrop of a territorial context. Various strains of theory have addressed the theme conceptually. Moulaert and Sekia
(2003) catalogued several of them and grouped them under the term “territorial innovation models.” The suite of papers
that have studied the software industry in Mexico from a regional stance tend to identify with these models, focusing on
observing intra-sectoral relationships (bodies, institutions, and software vendors), giving greater weight to the density of
players involved and their relationships and less to the local productive structure, the role of software consumers, and
competition in the ways in which regional differences in the industry emerge.

This paper sets out to provide an explanation to complement the regional dynamics, departing from a Marshallian bent,
pursuant to which territorial concentration generates external economies (Marshall, 1957). These are important to identify
the feedback between productive agents and understand the economic weight of geographically-located activities.

A cluster refers to the conformation of a locally-situated critical mass of knowledge, relationships, and motivations that
fortify the competitive advantages against external competitors, meaning that companies’ competitiveness is predicated
on the vitality of this territorial productive configuration (Porter, 1998). It entails a space for competition and cooperation
alike. Competition in the pursuit of profit margins and market share, to which is added a supply of services and goods that
permit forward and backwards productive linkages with a wide range of public and private actors. Cooperation is inherent
to business strategies to gain a better competitive position in terms of costs, because cooperating rationalizes vertical
integration and supports differentiation and innovation.

In the industrial economy school, a cluster is a methodological resource that harnesses the conditions of the environment
in which a company is performing and defines the resources with which to generate strategic behavior (Barney, 1991;
Peteraf, 1993; Teece, Pisano & Shuen, 1997; Wernerfelt, 1984). The logic of resource identification tends to be
associated with studies in the management sphere (Kraaijenbrink, Spender & Groen, 2010).

In this same vein, this paper examines the elements that comprise companies’ relationships with local markets and
resources (human, financial, and informational), after determining the relative weight of regionally-located software
industries in the national productive structure.

INSTITUTIONAL CONTEXT: PROSOFT

In light of the importance of PROSOFT as a local development tool in Mexican industry, it is worth a brief description. In
2002, Mexico enacted the first version of the Software Industry Development Program (PROSOFT 1.3) (Secretaría de
Economía, 2004). Since the very beginning, it was conceived of as a program to expand the competitive foundation of the
software industry in Mexico and position it worldwide, drawing on industrial development models observed in other
countries, like India, Ireland, and Israel. The success of the program ensured its continuity and evolution to second and
third versions (PROSOFT 2.0 and 3.0). It will be in place until at least 2024.

Two of the strategies set forth in this program are pertinent to the topic of this paper: 1) regional agglomeration of
companies into clusters as a means of reinforcing and multiplying the program's resources and boosting company
competitiveness and 2) the digital development of a local industry, capitalizing on the mainstreaming of software and its
evolution from product to knowledge-based service.

In terms of the first strategy, the promotion of territorial agglomerations has prompted capacity-building and the
emergence of infrastructure for companies in the respective cluster. It bears mentioning that the definition of a cluster is a
way to make public policy actions tangible in the form of infrastructure and public and private organizations supporting
companies.

By 2016, over 30 clusters had been identified in 20 entities, all accounted for in the National Council of Software and
Information Technology Clusters, aiming to consolidate the industry and take full advantage of each cluster’s resources
and competencies (CNCS, 2016). In terms of the digitalization strategy, the diagnostic study conducted to draft
PROSOFT 2.0 (Secretaría de Economía, 2008) affirmed that the development of the domestic market was the least



impactful aspect of PROSOFT 1.3, and that the new strategy (Secretaría de Economía, 2014, 2015) would recognize the
software industry as an input to catalyze innovation in mature industrial sectors (metal-mechanics, textiles-apparel and
leather-footwear, steel, wood and furniture, and food and beverage), dynamic sectors (automotive and auto parts,
aerospace, power, electronics, and chemical), and emerging sectors (biotechnology, pharmaceutical, information
technologies, creative industries, and medical equipment).

From that stance, public policy acknowledges, on the one hand, that it is important to promote territorial clusters in order
to create a supply and, on the other hand, that it is equally important to take advantage of mainstreaming software to
unleash new user sectors. Implicitly, the Innovative Development Program (PRODEINN) is meant to confront the
challenge of new trends in software development and support infrastructure as the means to leverage the reshaping of
the knowledge economy: cloud computing, big data, and the Internet of Things.

BACKGROUND OF THE DOMESTIC INDUSTRY

Productive activities involved in and revolving around software comprise an ever-wider spectrum of services. This is one
of the features of the evolution and convergence of information and communication technologies, predicated on the
digitalization of hardware and the spread of control languages and human-machine interfaces, embedded in a powerful
and instantaneous means of communication: the Internet.

The wave of innovation reflected this century in the rise of the Internet, known as the cloud, has prompted the expansion
of a new service entailing the innovative use of software, known as software as a service (SAAS) (Aramand, 2008;
Lippoldt & Stryszowsky, 2009), which tends to blur the line between proprietary software (packaged) and bespoke
software, the concepts traditionally used to define the industry. This new wave is breaking down entry barriers and
creating new markets based on multiple uses of the Internet. Tracking software-producing activities reveals four main
activities classified in the traditional industrial statistics in the North American Industrial Classification System (NAICS),
namely, activities 511210, 518210, 519130, and 541510. Their definitions and geographic distributions throughout the
states in the regions under study are summarized in Table 1.

 



 

It should be noted that Mexico City’s share in each of the four subsectors of the software industry amounts to the majority
nationwide. By 2014, Mexico City’s share in domestically-generated added value ranged from 33.1%, in subsector
518210, to 82.7% in subsector 519130. That same year, Jalisco’s share fluctuated between 2.5% (subsector 519130) and
15.8% (511210). Nuevo León's share was between 1.9% (511210) and 13.4% (541510). For its part, Baja California's
share was very low with respect to the other states.

These figures statistically corroborate and update the evidence for a new economic geography: urbanization evolves
alongside the expansion of the advanced tertiary sector. In Mexico, Mexico City is the key driver of the momentum for ICT
services (Micheli, 2012). In the specific case of software, Corona and Paunero (2013, p. 200) wrote that:

it agglomerates principally in large urban hubs, due to various factors, including: 1) the basic infrastructure sufficient to
guarantee certain facilities to the productive center (telecommunications, technology providers, 2) the presence of large
corporations; 3) availability of highly qualified personnel; and 4) it is in the cities where demand is focused, primarily due to
the presence of tertiary sectors.

Data from the 2014 Economic Census (see Table 2) reveal the weight of Mexico City as a location where activities that
are highly demanding of software are concentrated, which matches Corona and Paunero’s definition.

 



 

As can be observed, Mexico City’s share is higher than that of the other states in each one of the services, but not so in
manufacturing.

LOCAL FACTORS IN THE SOFTWARE INDUSTRY 

Methodology

A survey was administered to 175 companies distributed throughout Mexico City (75), Monterrey (50), and Tijuana (50).
The companies were identified as producers of proprietary software, open-source software, or software services (both
consulting and the so-called “software as a service”), using information from chambers of commerce and business
associations.

A directory of companies was assembled for the three cities. Companies were contacted by telephone, initially, up to three
times. If they did not agree to take the survey, either explicitly or by evasion, they were ruled out as potential survey

candidates.2 The NAICS was used as the operating definitions of the activities for companies working on software
production, pursuant to the previously described classification.

The survey was designed to gather information about local factors that would help explain the structure and dynamics of
the industry, using nominal and ordinal variables (geographic location and type of clients; geographical origin of the labor
force; sources of financing, knowledge, and commercial relationships).

These data raise new questions to explain the territorial, social, and technical vision that has been so useful in
understanding the behavior of the software industry in Mexico. Given the wide disparity between the scale of software
production and consumption in Mexico City and the rest of the country, this research is more interested in determining
which local features can elucidate the differences in business dynamics between Mexico City and other important poles of
development, like Monterrey and Tijuana.

This method could be considered as applicable to studying software companies from a local markets perspective, and
could be replicated (the Annex to this paper contains the survey administered). The major regions that have proven to be
dynamic in the industry are located in Guadalajara, in the state of Jalisco, or in the metropolitan zones of the State of
Mexico, Puebla, Guanajuato, Zacatecas, to name a few, and this tool could be used to garner more information about the
local development of the software industry from the stance presented in this work.

Because the survey reveals the proportion of companies in each location with operations in the local market and using
local resources, it paves the way to characterizing local relationships and, based on that, comparing locations with other
cities. The exercise therefore entails identifying whether the local industry is characterized by companies that are plugged
into the local market and local resources or not.

Accordingly, in terms of the market, the main features examined include who are the company’s main clients and what is
the company’s geographic scope of sales and product consumption. In this way, if a company states that its main client is
located in the same city, and that it is in this same city that it makes most of its sales, and its products are consumed
locally, the company is characterized as being locally linked. Looking at resource use, if the company uses resources that
come from the local environment, it is also characterized as a locally-linked company.



Market Structure

In characterizing the local market, a great deal of emphasis was placed on the surveyed company’s main client. The
survey asked about the length of the company’s relationship with the client and the nature of the activities provided (in
terms of the economic sector and branch and weight of the public sector in the company's main client base). Table 3
summarizes the results.

 

 

The data reveal clearly differentiated profiles: companies in Mexico City tend to have shorter relationships with their
clients than those in other cities and, by contrast, the weight of public sector and services customers is greater. In
Monterrey, the private sector accounts for a larger share than the public but, just as in Mexico City, there is a greater
focus on services. In Tijuana, the private sector is predominant in the market, but there is better balance between
services and manufacturing.

The main branches where the clients of the companies in the three cities work are very similar and are mainly in the area
of highly software-demanding activities, although it is also worth noting that, as mentioned earlier, in Mexico City, complex
software user services are predominant. In this same city, the proportion of companies with long-term client relationships
is low.

Geographic Scope of the Market

The study examined the geographic location of the market of the companies surveyed. Is the competition facing these
companies local or not? Are sales made locally? Is the product sold for local consumption? Does the company have
facilities elsewhere to be closer to the market? This set of questions elucidated the degree to which companies serve a
local market or a market beyond the local realm. Results are summarized in Table 4.

 

 



These results led to the finding that it is companies in Mexico City that are most closely linked to the local market:
competition, sales, and users located in the same city, mainly. By contrast, companies in Monterrey, and especially those
in Tijuana, face more competition from other companies not located in the same city, making nearly one third of their
sales outside of the local sphere. Their products are also primarily used outside of the city. The proportion of companies
from Tijuana with more than one office confirms this greater emphasis on non-local work. Nevertheless, on this point, it is
worth underscoring also that in all three cities, the local market does have a major weight: for 88% of the companies in
Mexico City and 72-73% of the companies in the other two cities.

Financial Resources

To what degree do companies use local financing in their operations? To understand the dimension of the weight of local
resources in financial capabilities, a question was asked about the place of residence of partners and the degree to which
companies receive financing from them or from other sources, such as banks and the public sector. Results are
summarized in Table 5.

 

 

It is striking that it is only in Tijuana where companies receive financing from the Secretariat of the Economy via the public
program PROSOFT. Similarly, Tijuana stands out for having a lower degree of “local ownership” as compared to other
cities. In Mexico City, companies tend to turn to bank financing.

Human Resources

Human resources were another topic examined in the study, in the pursuit of finding out what percentage of personnel
and owners received their professional education outside of the local environment (see Table 6).

 

 

As can be seen, when it comes to software companies, Tijuana is an attractive city for entrepreneurs from outside the
location, in a percentage nearly five times greater than that of the other cities. For their part, software companies in
Mexico City and Tijuana tend to attract from other cities nearly twice the number of technical employees than Monterrey
does. Speaking of other variables, Monterrey’s software companies overwhelmingly employ locally educated human
resources.



Information Resources

Because information is such a far-reaching factor as a competitive advantage, companies were asked to declare which
information resources they used in developing their activities. Table 7 summarizes data on the main resources companies
use in each location.

 

 

Significant differences emerge: software companies in Mexico City overwhelmingly use information resources from
suppliers, clients, and company employees. For their part, Monterrey uses resources from educational institutions and
consultants, primarily. Companies in Tijuana tend to use resources from educational institutions, clients, and consultants.

Broadly speaking, in Mexico City it is the market itself (the client-company-supplier axis) that is the most important source
of information; in other cities, primarily in Tijuana, there is more widespread use of the regional system (consider that with
the exception of clients and suppliers, the rest of the information sources revealed higher response rates than in the other
two cities).

CONCLUSIONS

Using a structural and territorial approach based on the traditional cluster concept emanating from industrial economics,
the objective of this paper was to characterize the local dynamics of the software industry in three cities in Mexico: two
chosen due to their economic weight in the domestic economy (Mexico City and Monterrey), and the third thanks to its
widely-recognized vigor in a territory marked by innovation and proximity to the United States (Tijuana). The paper set out
to elucidate the differences and similarities in the ways companies link up with the market, and the similarities and
differences between companies within the same industry but whose headquarters are located in different urban territories.
It was assumed that a key factor in the dynamics of the software industry falls to companies’ local markets, pursuant to
the nature of the geographic economy based on industrial agglomerations.

The responses to the survey point to the degree and ways in which companies are inserted in local markets and use
resources from the local realm. This information led to the following summary characterization (see Table 8), by way of a
general profile.

 



 

Connecting the general profile with the size and importance of local economies in the overall domestic economy, the
following conclusions are reached:

Mexico City’s business dynamics differ considerably from those in the other two cities in terms of the number of factors
that are not relevant to operations there. On the other extreme, the smallest economy practically employs more factors to
compete. On this point, it is significant that companies surveyed in Mexico City and Monterrey did not report having
received any PROSOFT financing, while those in Tijuana, by contrast, did.

Another aspect that sets Mexico City apart from the pack is the low proportion of companies that have long-term client
relationships, because they are the most relevant source of information for business activities. Furthermore, of the three
cities, Mexico City was found to receive the most direct information (clients and suppliers), which could speak to a more
competitive market or more sophisticated clients or forms of consumption, which may be associated in turn with
significant concentration, pursuant to data from the economic census, both for the national software offer, as well as for
the productive sectors that consume software the most.

Each of the connectivity factors examined makes it possible to delve deeper into the way in which the software industry
develops by region, looking at, for example: competition, relationships with different types of markets, public and private
financing mechanisms, use of human resources, and use of the local information system, etc.

These differences are manifest not only in the strength of company ties to the local economy, but also in the economic
weight of software supply and demand, factors that tend to concentrate where conditions that invigorate complex (or
knowledge-intensive) services and advanced manufacturing emerge.

This is important, because although the role of the public policy emanating from PROSOFT (cluster-building) and
PRODEINN (software mainstreaming) is important, there are still significant gaps in terms of the ability to make economic
relations deeper and more complex (non-institutional and organizational) across regional actors. If on the one hand
software-demanding productive activities in the three regions comprise a portion of the core of complex services and
industries associated with the intensive use of information technologies, the relative importance of such activities in each
region plays a role in the types of relationships companies report to be most pertinent in sourcing local resources.

As such, this phenomenon spurs reflection about the policy instruments to not only develop software production, but also
to drive innovation: it is an industry whose evolution is subject to the articulation capacity presupposed by PROSOFT (as
a sectoral program) hand in hand with PRODEINN, because it identifies the strategic role of software, given its cross-
cutting scope. However, the central matter is that deeper use of software is reliant on the complexity of the productive



structure and the relative weight of local economic activities.

In terms of research on the software industry in Mexico, the suggestion is that the approach used in this paper is useful in
aggregating observations and data that in some sense have been heretofore obscured: the weight of Mexico City and its
local business dynamics as a key explanatory driver underlying the software industry in Mexico.
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