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Abstract

The objective of this study is to show how the transition from a single-
product company to a multiproduct company is generated in a context of
internationalization, based on the analysis of the effects of the accumula-
tion of tangible resources, intangible resources and technological change.
To do this, a panel data regression model was applied with data from the
“enterprise survey” generated by the World Bank, in this regression it was

applied the fixed effects methodology. The results show that the accu-

mulation of intangibles, such as human capital, allows a transition to a
multiproduct company, but the effect of this accumulation is higher in an

internationalized company. In addition, technological change creates incen-
tives to not move to a multiproduct company, where this effect is greater in
an internationalized company.

Keywords: [nternationalization, Multiproduct Company,
Intangible Resources, Technological Change.

JEL Code: M16, M21, L25

Resumen

El objetivo de este estudio es mostrar c6mo la transicién de una empresa de
un solo producto a una empresa multiproducto se genera en un contexto de
internacionalizacién, basado en el andlisis de los efectos de la acumulacién
de recursos tangibles, recursos intangibles y cambio tecnolégico. Para ello,
se aplicé un modelo de regresién de datos de panel con datos de la «encues-
ta empresarial» generada por el Banco Mundial, en esta regresion se aplicd
la metodologia de efectos fijos. Los resultados muestran que la acumula-
ci6én de intangibles como el capital humano, permite una transicién a una
empresa multiproducto, pero el efecto de esta acumulacién es mayor en una
empresa internacionalizada; Ademds, el cambio tecnolégico crea incenti-
vos para no trasladarse a una empresa multiproducto, donde este efecto es
mayor en una empresa internacionalizada.
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Recursos Intangibles, Cambio Tecnoldgico.
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1. INTRODUCTION

One of the main reasons for studying the multiproduct firm is that the
empiricism suggests that there are no mono product firms, and second,
that the technological characteristics of these firms tend to produce more
than one product (Willig, 1979). On the other hand, the multiproduct
firms are omnipresent in the modern world economy, especially in tech-
nologically advanced countries (Eckel & Neary, 2010). But despite this
empirical importance, the multiproduct firm has received relatively litt-
le attention in the theory of firm internationalization (Goldberg ¢t /.,
2010), and also in the literature of technological change.

In chis sense, “The focus on multiproduct frms’ product mix decisions is relevant
to the extent that the changes in the product mix account for a significant portion
of changes in furms’ output over time” (Goldberg et al., 2010: 1042), which
means that diversifying product portfolio gives place to new productive
capabilities over time, or in other words, gives place to a technological
change by means of innovation.

Additionally, studying the multiproduct firm in emerging countries is re-
levant for several reasons, an emerging country defined as “a country where
the process of basic institution building is not complete” (Heyman, 2011: 31),
where the markets are important in terms of sales (Wood ¢t «/., 2011),
but are not completely developed (as is the case of Mexico), give place to
some lags in their technological performance, since these countries gene-
rally have economic and institutional problems for developing technolo-
gies, and this produces a lag in the development of new products. This is
important in terms of describing the limitations that emerging economies
have to succeed in developing new products and technologies, but also to
venture into international markets.

Thus the objective of this manuscript is to explain how these factors de-
termine the transition from a single product to a multiproduct company,
by means of a panel regression using a database of the World Bank. The
article is organized in six sections, the first is presenting a background
of this research, putting into context the literature about multiproduct
firms. The second section presents a literature review in which the relations
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between the internationalization and the multiproduct firm are described,
and also explains the main hypothesis of this research. The third section
describes the multiproduct context in Mexico, with the statistics given by
the surveys for both periods (2006 & 2010), where the research problem is
put in context. Fourth and fifth sections describe the model which is going
to help to contrast not only the hypothesis, but also the main results. The
last section presents the concluding comments with a deeper discussion of
the results in section five.

2. LITERATURE REVIEW

2.1. Background of multiproduct firms

Most organizations, are formed originally to engage in one activity, such
as producing a particular product, and then when the organization grows,
they seek to diversify (the product portfolio) to sustain that growth (Hos-
kisson ez al., 1993). Since 1980 Teece (1982 & 2000) argued the impor-
tance of the multiproduct firm, which is a firm capable to diversify the
product portfolio, understanding this portfolio as a related and non related
product diversification (Teece, 1982), explaining in part that the econo-
mies of scope and the unused resources settle the multiproduct organiza-
tion. The main argument for neglecting the neoclassical model to explain
the multiproduct firm existence was the need for a market failure, since the
rational choice of the firm should lead to a better mono product organiza-
tion. From another perspective, it is pointed out the lack of convincement
of the management discipline, since it explained that the manager is loo-
king for a corporative growth in favor of its own interests', the argument
is that the corporative growth will lead to a prestigious position for both
the manager and the firm, the main problem with this hypothesis is that
it also came with a reduction of the returns over capital, which in the long
term needs the irrational behavior of the stockholders.

Regarding the previous arguments, two things are clear, the first is that
the neoclassical theory first settles the resources needed for manufactu-
ring a product, and second that the organizational theory first settles a

' A deeper explanation could be find in Marris (1966) and Mueller (1969).
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product that is consistent with the resources available in the firm?. From
this perspective, Teece (2000) states that the excess of resources (mana-
gement and technology) and their fungible character are critical for the
diversification of the firm, allowing the existence of the multiproduct
firm, which is true only if the cost of producing the goods 1 and 2 jointly
are cheaper than the cost of producing only one of them (Willig, 1979).
These arguments may cause economies of scope and entry barriers, since
the entry into an oligopolistic industry is more difficult and riskier, the
greater the number of products that the entrant must develop.

It gives a special attention to the first category proposed by Teece’
(2000), since this problem was not new even in his time. He states that
time before Penrose (1959) argued that the final product of any firm at
any time is just one of the several ways in which the firm could use their
own resources. According to Penrose (1959), the firm growth is not just
the indivisible and fungible character of their unused resources, since
the opportunities of growth must be taken through learning, which is
a normal process in any business. From another perspective, some years

2 The most common organizational theory for explaining the success of the firm is
located in the Resources Based View (Barney, 1986; Dierickx & Cool, 1989; Mahoney &
Pandian, 1992; Leonard-Barton, 1992; Teece et al., 1997; Ambrosini & Bowman, 2009;
Lockett et al., 2009; Grant, 2010).

3 The hypothesis stated by Teece (2000) is that a firm is looking out for major pro-
fits has three options:

1. It can seek to sell the services of its unused assets to other firms in other markets.

2. It can diversify into other markets, either through acquisition or de novo entry.

3. If the unused resource is cash, it can be returned to stockholders through higher

dividends or stock repurchase.

But also Teece (2000) states a taxonomy of the main scopes for the multiproduct
firms, since the fungible and indivisible character of the same resources, assuming that
there is a high transaction cost for selling or transferring these kind of resources, the
taxonomy is fourfold:

a) Indivisible but Non-Specialized Physical Capital as a Common Input into Two

or More Products.

b) Indivisible Specialized Physical Capital as a Common Input to Two or More

Products.
¢) Human Capital as a Common Input to Two or More Products.
d) External Economies.
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later, Willig (1979) argued that the multiproduct firm arises from inputs
that are shared, or utilized jointly without complete congestion, where
the shared factor may be imperfectly divisible, so that the manufacture of
a subset of goods leaves the excess capacity in some stage of production.

Since these explanations of the existence of the multiproduct firm, there
have been three main streams, the first adding in the indivisible, but non-
specialized physical capital, indivisible specialized physical capital, and the
human capital as common inputs to two or more products (Levy, 1989;
Vannoni, 1998; Granstrand, 1998; Grossmann, 2007; Lin & Zhou, 2013),
the second line is added on the external economies (Botasso ¢ «/., 2011,
Qiu & Zhou, 2013), and the third line pointing market structure as an ex-
planation for the multiproduct firm (Tauman, Urbano & Watanabe, 1997,
Constantatos & Perrakis, 1997; Barcena & Paz, 1999; Garcia & Geargan-
tzis, 2001; Symeonidis, 2002; Allanson & Montagna, 2005; Livanis &
Moss, 2006; Minniti & Turino, 2013; Seale, Vorotnikova & Asci, 2014).

Despite the contribution on the multiproduct firm, it has been little the
contribution of the internationalization theories and their effect on the
multiproduct organization, since one of the main aspects of the interna-
tionalization is the diversification strategy (Peng, 2001). In addition, the
previous categories imply a role played by technology and the intangi-
ble resources (Eckel & Neary, 2010), which have not been studied uncil
nowadays. Even it has been little the contribution on the role played by
the small and medium sized firms in the process of becoming a mul-
tiproduct, but also on becoming an international firm (Alarcén, 2014;
Ocampo, Alarcén & Fong 2014).

Among the main empirical facts Tacovone & Javorcik (2010) found that
since the NAFTA (North America Free Trade Agreement) was signed in
1995, the Mexican firms generate new products, diversifying the gamma
of products and becoming multiproduct firms. Minniti & Turino (2013)
found that 39% of the US firms are multiproduct firms and they generate
over 87% of the manufacturing production. Qiu & Zhou (2013) found
that in the US, 41% of the manufacturing firms are multiproduct, and they
contribute to 94% of the US exports. Bhattarai & Schoenle (2014) found
also that 98.55% of the prices are settled down by multiproduct firms, and
they have in average 4 products offering.
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From these facts, it cannot be neglected the existence of a relationship
between the multiproduct firm and internationalization. Nevertheless,
the mechanism by which this relation occurs is explained, as well as the
role of technology and intangible resources have been unattended in the
actual context of internationalization theories. In this sense, the purpose
of this research, is to explain how these factors determine the transition
from a single product to a multiproduct company.

2.2. The internationalization and the multiproduct firm

Perhaps the first relation internationalization-multiproduct is located in
the diversification logic, but the diversification in the internationaliza-
tion strategy is understood in a first instance, as the diversification on the
allocation of products, but not as diversification on the products themsel-
ves (Welch & Luostarinen, 1988). As a matter of fact, the mainstream of
internationalization is seen as the process of increasing commitments of
a company outside its origin country and transferring services, products
or resources beyond the borders of their home country.

In a broader sense, an internationalized company is one that conducts any
operation of its value chain in a country that is not local (Welch & Luos-
tarinen, 1988). This explains this condition, since the internationalization
phenomena imply any operation of a firm in another country, but not ex-
clusively the diversification of products. In fact, many academics (Valen-
zuela, 2000; Peng 2001; Servais, Zucchella, & Palamara, 2007; Fong &
Ocampo, 2010; Roxas & Chadee, 2011; Jiang, Yang, Li & Wang, 2011)
point out that, export activity could be seen as a firm strategy to achieve
better financial and economic performance. Where they are taking only the
export activities which is the allocation of production in other countries,
maybe this is the first explanation of why the internationalization isn’t
used used to explain how the firm is becoming a multiproduct.

One of the first mechanisms for diversifying the product portfolio
through the internationalization is found in Granstrand (1998). In his
research, the author points out that firms diversify the product portfo-
lio by means of the internationalization, since it is a method to expose
the firm to knowledge and technologies of foreign markets (Kylidheiko
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et al., 2011), thereby providing opportunities for developing new skills
and capabilities, and contributing to the path dependent technology and
innovation. In this perspective, the company combines its tangible and
intangible resources to form organizational capabilities, which preserve
the strategy, considering the factors that have led to the success to other
companies of the sector. Thus, exporting performance can be concep-
tualized like a strategic factor contributing to the diversification of the
product portfolio, conditioned by internal elements which the company
possesses (Valenzuela, 2000; Servais ¢t /., 2007).

Instead of the importance of the internationalization term, there is a lack
of consensus on the most important characteristics for explaining the
internationalization (Welch & Luostarinen, 1988), where the most im-
portant variable for interpreting the internationalization is the expor-
ting performance of the firm (Luostarinen & Gabrielsson, 2004; Fong &
Ocampo, 2010). This approximation to the internationalization perfor-
mance has two main approaches:

o The Born-global approach, which arises because of the existence
of an increasing number of companies, mainly SMEs (Small and
Medium Enterprises)’, which begin international activities not in
a gradual way, as to suggest traditional models, but risking an im-
portant amount of resources since the foundation of the company
(Luostarinen & Gabrielsson, 2004; Rialp, Rialp & Knight, 2005;
Cavusgil & Knight, 2009; Torres, Rialp, Rialp & Stoian, 2015).

e The Uppsala approach, as the main sequential model presents in-
ternationalization like a gradual and evolutionary process that fo-
llows the next stages’: not to export, export sporadically, export

4 That also in the multiproduct theory, it is stated that the diversification of pro-
ducts is a function of the firm size (Grossmann, 2007), pointing that some times the
major size lead to a multiproduct firm and sometimes it is the opposite effect.

> Each of these stages supposes a greater implication and commitment of the com-
pany (Johanson & Wiedershein-Paul, 1975). From this perspective, companies look first
for physically near markets or contingent factors, where the physical distance is the set
of factors that make difficult the flow of information between a market and the company,
for example: language, culture, a first international client, education, etc.
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regularly by agents, organize a commercial network to export and
settle down abroad.

The Born-global companies, being by definition of recent creation, do
not count on an extensive grant of financial or human resources, at the
same time they can also lack properties, equipment and other physical
resources. This is important because these resources, mainly tangible,
are those that traditional companies have used to be successful in foreign
markets. However, the born-global company uses a set of intangible re-
sources to get and to preserve international competitive advantage (Rialp
et al., 2005). Also in the multiproduct theory (Grossmann, 2007), it is
said that the diversification of products is a result of exploiting a specific
asset in the company, and if the asset is substitutable it is said that the
firm becomes a mono product firm.

According to Prahalad & Hamel (1990), this kind of intangible resour-
ces called in their article “core comperencies” settle the opportunity for the
firm to diversify the product portfolio. Here the task of the manager is
to identify, cultivate, and exploit the core competencies that make firm
growth possible, since the core competence is the one that: a) gives access
to a variety of markets, b) makes the customer perceive the benefits of the
product, and also c¢) is configured in such a way that is difficult to imita-
te. This argument of core competence is closely related with the concept
of intangible resources given in the RBV (Resources Based View) by Hall®
(2003) Hazlett ez 2. (2005) and Newbert (2007).

Therefore, the intangible resources are the key factor of the firm compe-
titive behavior, with this kind of resources the firm can access or generate
innovation, and in turn that innovation can be expressed as a competi-
tive advantage (Fong & Alarcén, 2010). In addition, due to the speed in
which the erosion of intangible value is reflected, the firm must effecti-
vely generate, get and allocate these resources in order to reach rents and
above-normal returns (Baldwin, 1996; Hall, 2003; Zhao, 2006). Some of

® Which estates that an intangible asset include intellectual property rights of pa-
tents, trademarks, copyright, contracts, trade secrets, public knowledge like scientific
works, networks; organizational culture and the reputation of products and companies.
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these intangible resources are the R&D activities that according to Hitt
et al. (1997), have different effects on the firm performance, since in the
beginning has positive effects, but then become negative as the firm gets
more internationalized.

H1: Resources. mainly intangible, determine the transition capability of the sin-

gle-product firm to become a multiproduct firm.

The last argument takes us to point that one of the possibilities that a
firm has to take advantage of the intangible resources is, on the one hand,
the appropriate institutional infrastructure to generate property rights
protection (Jiang er al., 2011), nevertheless this possibility is out of the
firm’s control. Thus, the second option is to establish a model in which
the firm can immediately appropriate rents from the markets. Some of
the models for appropriating rents in the international markets through
the intangible assets are the internationalization model called Born-glo-
bal and the Uppsala model.

Hla: Resources, mainly intangible, determine the transition capability of the

single-product firm to become a multiproduct furm. with greater force in an inter-

nationalized firm.

Instead of the beneficial effects of internationalization mentioned above,
there are certain risks of becoming a mono product firm through this
strategy, since the internationalization strategy means the incremental
commitment of resources to increase the resources placed in other coun-
tries, which in turn means the incremental sunk cost for the firm, these
sunk costs are characteristics of the single product firm (Levy, 1989). Mo-
reover, the incremental commitment of resources leads the firm to reduce
the production of other products because of the external economies of
being substituted products (Hitt ez 2/., 1997; Lin & Zhou, 2013).

On the other hand, contingent factors such as investment in licenses and
royalty payments to acquire new technology influence the configuration of
a multiproduct company. Dabic ez #/. (2012) proposes that the investment
of the company plays a key role, since the investment allows to acquire and
develop new technology or technological resources, and this is what allows
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the improvement of the company’s products. Thus, investment in techno-
logy is a key factor for both internationalization and for the transition to
a multiproduct company, since companies based on this sort of improve-
ments can enter new foreign markets (Granstrand, 1998; Alarcon, 2014).

H2: Investment in licenses or royalties negatively impacts in the transition to a

multiproduct furm. as it compromises the existing technology to a single product.

In addition, investment in technology becomes a factor for innovation,
as companies can now acquire or develop technology that represents
greater tangible and intangible resources (Fong & Ocampo, 2010; Alar-
c6n, 2014), and thus it also contributes to commit resources to a path of
technological dependence which compromises the existing technology
towards specialization in production.

H2a: Investment in licenses or royalties negative impacts in the transition to a

multiproduct- firm. as it compromises the existing technology to a single product.

with greater force in an internationalized firm.

This paper proposes that the multiproduct company is based on intan-
gible and tangible resources (human resources and fixed assets, respec-
tively), contingent factors (payment of royalties and licenses), company
size, the level of internationalization (export or not exports) and control
factors (total sales). As proposed in the sequential model of internatio-
nalization, contingent factors have a positive impact on the performance
of internationalization and for becoming a multiproduct firm, the acce-
lerated model proposes that the most important resources for interna-
tionalization are the intangible ones. Last, the multiproduct firm theory
in Teece (1982 & 2000) proposes that unused resources are important
tangibles to become a multiproduct company.

3. DESCRIPTIVE STATISTICS AND METHODOLOGY
3.1. The multiproduct firm in Mexico

The data for testing the hypothesis proposed in the last section is taken
from the World Bank Group, specifically from the enterprise surveys taken
from Mexico during the periods of 2006 and 2010. The Enterprise Survey
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is a firm-level survey of a representative sample of an economy’s private
sector. The surveys cover a broad range of business environment topics
including access to finance, corruption, infrastructure, crime, competition,
and performance measures. Since 2002, the World Bank has collected this
data from face-to-face interviews with top managers and business owners
in over 130,000 companies in 135 economies (for more information con-
tact http://www.enterprisesurveys.org/ Accessed 09/01/20106).

The survey taken from Mexico in both periods has 1400 observations in
each survey, and it was constructed as a panel data with the firms that
are in both periods (210 firms). With this panel data, it is captured the
idiosyncratic error term in the data that cannot be measured in a direct
way in both periods taken in a separate way. In addition, by taking into
account all the data from both periods, it gives an explanation of the
main features that describe exporters and multiproduct companies. Since
this is one of the main objectives of this research, starting with the pos-
session of the company by foreigners in Table 1.

Table 1. % Average of sales

2006 % Average of sales

Exports Exports

Firm Size National (indirect sales) (direct sales)

Small 98.68 0.66 0.66
Medium 95.30 1.75 2.95

Large 83.46 1.27 15.27

2010

Small 97.22 1.59 1.19
Medium 89.22 2.38 8.40

Large 84.88 3.69 11.44

Source: Own elaboration with data from WEBS

Table 1 shows the process of internationalization that is seen in terms of ex-
ports of the firms, where the company’s small size has entered the dynamics
of internationalization, doubling its sales abroad either through direct or
indirect export. The median company increased significantly its direct pass
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from 2.95% to 8.40% of direct exports in four years internationalization.
An important aspect that should be highlighted is that the large firm kept
its export performance. However, it has chosen to maintain a less direct
internationalization, since it reduced its direct exports and increased its
indirect exports, which indicates that these businesses have been able to es-
tablish a strong network of international collaboration. On the other hand,
the main markets of the companies are shown in Table 2.

Table 2. Type of market for the exporting firms

2006 Principal market for exporting firms

Firm Size Local National International Total
Small 44.44% 37.04% 18.52% 100%

Medium 20.00% 57.78% 22.22% 100%
Large 2.74% 49.32% 47.95% 100%
2010 Principal market for exporting firms

Firm Size Local National International Total
Small 25.97% 70.13% 3.90% 100%

Medium 9.57% 64.89% 25.53% 100%
Large 13.64% 64.77% 21.59% 100%
2006 Principal market for Born-global

Firm Size Local National International Total
Small 50.00% 27.78% 22.22% 100%

Medium 35.29% 35.29% 29.41% 100%
Large 2.56% 17.95% 79.49% 100%
2010 Principal market for Born-global

Firm Size Local National International Total
Small 33.33% 60.00% 6.67% 100%

Medium 9.09% 47.73% 43.18% 100%
Large 12.28% 50.88% 36.84% 100%

Source: Own elaboration with data from WEBS
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The Table 2, shows that the international markets for the exporting
firms has decreased its participation, mainly in the large sized firm from
47.95% to 21.59%, the same happened with the born-global large firm,
but not with the born-global medium firm that has increased its parti-
cipation in the international market in more than 10% and also conso-
lidated the sales in the national market from 35% to 47%. Which is an
indicator of the performance in the accelerated model of the internatio-
nalization of the firms that also could lead to a more multiproduct firm.
The relationship established, between the internationalized firm and the
multiproduct firm are described in Table 3.

Table 3. The multiproduct firm in the internationalization context

2006 Average of exporting firms
Firm Size % sales of the principal firm product % foreing raw material
Small 80.37 13.15
Medium 79.27 26.62
Large 70.14 38.86
2006 Average of Born-global
Firm Size % sales of the principal firm product % foreing raw material
Small 88.89 12.22
Medium 74.71 37.06
Large 68.50 49.53
2010 Average of exporting firms
Firm Size % sales of the principal firm product % foreing raw material
Small 73.62 29.55
Medium 68.94 30.12
Large 67.58 34.80
2010 Average of Born-global
Firm Size % sales of the principal firm product % foreing raw material
Small 74.44 24.83
Medium 72.23 34.36
Large 73.75 40.81

Source: Own elaboration with data from WEBS
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In the Table 3 it is shown that the exporting firms have diversified the pro-
duct portfolio with 7%, 10% and 3% for the small, medium and large firm
respectively, and the born-global have diversified the portfolio in 14%, 2%
and 5%, respectively, this means that the large born-global firm have ten-
ded to become a mono product firm, while the small born-global firm have
tended to become a multiproduct firm in the same period.

Moreover, in Table 4, and in relation to companies that pay royalties and
/ or licenses, there is also a significant relationship with internationaliza-
tion, as companies that export are increasingly flocking to pay technolo-
gy licensing and/or royalties to compete in international markets, which
is consistent with models of sequential internationalization.

Table 4. Exporting firms that pay royalties and/or lincenses

Percentage of exporting firms that

2006 pay royalties and/or licenses
Firm size Not exporting Exporting
Small 98.11 1.89
Medium 88.64 11.36
Large 95.33 4.67
2010 Percentage of exporting.ﬁrms that pay
royalties and/or licenses
Small 92.86 7.14
Medium 82.50 17.50
Large 87.50 12.50

Source: Own elaboration with data from WEBS

In all the tables above, it is seen a process of internationalization of the
small firm, where the higher internationalization is given in the small
born global firm, which is also paying a higher amount of royalties and
licenses as a strategy of technological change. But, on the other hand, the
large firm is the most diversified company in terms of sales of the princi-
pal product, which in turn is pointing to a multiproduct company. This
phenomenon of the process to start a transition from a single product to
a multiproduct company is better explained in the next section.
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3.2. The method

Given the nature of the data, the model is a cross section regression
analysis for firms in two survey periods (2006 and 2010), since an option
to use panel data is to identify the unobservable effects, which in turn
impact the dependent variable in two ways: with constant effects and
with time changing effects (Wooldridge, 2010). Considering that “i” is
the cross section and “t” the time, two estimation models are represented
as follows (constant and time changing). In addition, the model will add
a dummy to differentiate between companies exporting and non-expor-
ting companies, where you can find the differential effect of both the

internationalization of the company, as new technology the firm acquires.

The enterprise survey is taken in two years, 2006 and 2010, but the
survey is taken in different firms in each year, so it is not a panel data for
both periods, nevertheless the panel data in this research are constructed
taking the firms that are present during both periods, in fact the World
Bank, also builds the data panel and has made it available on its website.
These panel data have 420 observations. With this treatment, only com-
panies that can show their evolution in these two periods are analyzed.
Another important factor to take into account in this database is that this
survey shows the number of products offered at company level.

In essence, in the model we estimate the determinants of the multipro-
duct company in the context of internationalization, so the effects of
intangible assets such as human capital, tangible assets such as fixed ca-
pital, technological change given royalties and licenses, and the diffe-
rentiated impact of these factors on internationalized firms. In the way
shown in the following equation:

Productl it = B0+ PLlhumancap it + B2fixcap it + 3sales it + [4License it
+ BShumancap(inter) it + f6fixcap(inter) it + B7sales(inter) it

+ B8license(inter) it
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Where product] represents the percentage of sales of the main product,
which represents the multiproduct or the single product firm, since the
World Bank Enterprice Survey is considering different kind of products, but
variations of the same product, with this in consideration, a multipro-
duct firm must be near to 1% if it is very diversified in the portfolio of
products, and near to 100% if it is a single product firm.

On the other hand, Humancap represents full-time employees, fixcap re-
presents the percentage of use of fixed assets, a dummy variable indica-
ting whether the company pays royalties and licensing, sales as a control
variable for firm size by line of business, inter as a dichotomous variable
indicating whether or not the company exports.

According to the theory established by Teece (1982 & 2000), the mul-
tiproduct company is largely due to the existence of unused resources,
which have a fungibility in the company, according to this theory, it is
expected that the company has more volume of tangible and intangible
resources, you can use these resources in production processes other kind
of goods. Thus, to the extent that resources are accumulated over the
company it tends to diversify its product portfolio, however, learning
and the accumulation of knowledge acquired by the internationalization
should empbhasize this behavior and generate more multiproduct firms.

However, the above idea, in the model of sequential internationalization,
innovation and acquisition of new technologies, such as some royalties
and licenses, should also compromise the production process to specialize
in one type of product, so this model is tried in order to observe what
is the influence of internationalization and technological change on the
conversion of a multiproduct company.

4. RESULTS AND DISCUSSION

The results of the regression equation are implemented in three different
ways, the first model was panel data with unfixed effects over time or
in the enterprises; the second model was run with panel data and fixing
the temporary effects of the years 2006 and 2010; finally, the third mo-
del was run with fixed effects both in time and in companies (which
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is simply known as fixed effects), discarding the execution of random

effects because not all cross observations had complete information on

both periods, it either could run a Haussman test for random effects , so

we chose a test called Likelihood ratio, which shows whether fixed effects

are significantly different from the fixed effects just in time. All these

models are shown in Table 5.

Table 5. Results of the regression model

Pooled data FE (time) FE (total)
Variable Coefficient T Coefficient T Coefficient T
Intercept 5.30%%* 22.01 5.30%%* 21.67 4.63 %% 10.78
LOG(humancap) 0.10%%** 3.59 0.10%%* 3.45 0.04 0.93
fixedcap -0.01 -0.98 -0.01 -0.94 -0.01 -1.08
LOG(sales) -0.08%%* -4.83 -0.08%%* -4.73 -0.03 -1.22
License 0.05 0.57 0.05 0.57 0.05 0.47
LOG(humancap)(inter) -0.32%% -2.04 -0.32%% -2.01 -1.08%** -2.89
fixedcap(inter) 0.00 -0.45 0.00 -0.46 0.00 0.42
LOG(sales)(inter) 0.06%* 2.05 0.06%* 2.05 0.10%* 2.52
License(inter) 0.75% 1.74 0.75% 1.73 3.60%H* 2.65
R2 0.14 0.14 0.82
SE 0.48 0.48 0.36
Log-Likelihood -166.98 -166.97 27.35
Akaike 1.41 1.42 1.04
Est-F 4,983k 441 ok 2.69% %%
Likelihood ratio 0.02
Prob(likelihood ratio) 0.88

The symbol *** means that the statistic is significant at 1%, ** 5% and 10% *.

Source: Own elaboration with data from WEBS

Given the results shown in Table S, the first two models show that the

effects are nearly identical, so we can conclude that there are no signi-

ficant differences arising from the effects in time periods between 2006

and 2010, this means in terms of transition to a multiproduct firm, the
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effects of the variables did not change significantly in these two periods,
and are based on the criteria of Akaike, the second model has more expla-
natory power than the first.

Regarding the third model, the total fixed effects showed that they must be
discarded, since the likelihood ratio test suggests that not reject total fixed
effects are best explanation only fixed time effects, thus the effects of the
variables are emphasized in the internationalized companies to generate a
multiproduct company, since the effects of human capital and licensing
are higher in this model than shown by companies not internationalized.

On the other hand, this model also shows that human capital surplus
unused has smaller effects to become a single-product company, which
are shown in models one and two, while the human capital and licenses
have greater effects considering total fixed effects, without having con-
sidered models one and two, nevertheless, it is worth noting that the
criterion of Akaike is lower than in the first models, which means that
the results must be taken with caution.

Individually, by observing the coefficients of the variables separately, it
can be distinguished the transition to a multiproduct company, it is gi-
ven more for the surplus human capital (intangible resource) than from
fixed assets (tangible resource), which corroborates the hypothesis of Tee-
ce (1982 & 2000), which states that the greater the volume of unused
equity, the greater the propensity for the creation of a multiproduct com-
pany; however, it may be noted here that in the Mexican case, there is
only intangible human capital surplus which create incentives to pro-
duce a larger product portfolio, confirming the hypothesis H1. Adding
further explanation to the above, in the internationalized companies, the
differential effect of human capital is even greater than in non- interna-
tionalized, as well as showing the variable “Log(humancap)(inter)”, which
corroborates the hypothesis H1a.

Finally, it should be noted that the effects of technological change, given
for payment of royalties and licenses, are the same in all three models, so
it cannot be said that there is a differential effect with the passage of time,
nor is there a differential effect between undertakings. It is concluded that
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this license payments compromise technology towards specialization in
production and therefore not move to a multiproduct firm, which corro-
borates the hypothesis H2. However, you can make a distinction between
internationalized and not internationalized firms, as the effects of the varia-
ble “License (inter)”, it is said that an internationalized company has more
incentives to become a single-product company, without changes over
time, but if among businesses since the total fixed effects show that the
greater the effect of free licenses and internationalized companies, to be-
come a single-product company, this finally confirms the hypothesis H2a.

With respect to data processing, we have calculated the factor weights
with the principal component analysis, ordering the coefficients by abso-
lute values and estimating the communality coefficients in Table 6.

Table 6. Communalities coefficient of variables

Variable Communality
Sales 0.470
Humancap 0.732
Internationalization 0.818
License 0.999
Fixedcap 0.979

Source: Own elaboration with data from WEBS

The communalities are very high, which means that all variables are well
represented in the space factor (Communality represents the multiple
linear correlation coefficient with each variable factor). This calculation
is shown with the intention of justifying the inclusion of the variables in
the panel regression model.

5. CONCLUDING COMMENTS

In the literature review, it was noted that the multiproduct enterprises
are due to a significant amount of unused tangible and intangible resour-
ces, which provide incentives for companies to use in various production
processes, leading the company to become the called multiproduct com-
pany. Evidence of the contribution these firms internationally in cou-
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ntries like the US and further showed that these businesses are closely
linked to the process of internationalization, where greater internationa-
lization evidence of greater diversification of the product portfolio will
be detailed shown, leading the transition from a single-product company
to a multiproduct company.

It was made the distinction between forms of internationalized firms,
with sequential and accelerated (called Uppsala and Born-Global) mo-
dels, which is similar evidence about their relationship between inter-
nationalization and diversification of product portfolio, so the interna-
tionalization model taken into account equally affects the transition to
a multiproduct firm. Likewise, these models of internationalization in-
volving technological change, which was described by royalty payments
and licensing of foreign technology, undertake the production system
towards specialization, and thus stop or moderate the transition to a
multiproduct firm.

With respect to the regression models, there is evidence that it is not
the accumulation of tangible assets such as fixed assets or technological
change (licenses and royalties) which determines the transition to a mul-
tiproduct firm. It is shown the accumulation of intangible assets such as
human capital is the one which determines the expansion of the product
portfolio, which is a significant theory Teece (1982 & 2000) about the
existence of multiproduct firm contribution. But in addition to these
results, if one takes into account the phenomenon of internationalization,
the effects of human capital on product diversification is even greater,
as there are also higher dampening effects of this transition payment of
royalties and licenses, as this transition stop significantly.

Some limitations of this research have to do with the lack of variables
that make it possible to measure the effect of the cultural, functional,
positional and regulatory capabilities, over the multiproduct firm in-
ternationalized and not internationalized. Moreover, further analysis is
needed on what are the capabilities to be developed in the various models
of internationalization (Uppsala and Born- Global), to achieve a better
transition to a multiproduct company. Future research could focus on
case studies detailing such variables and capacity.
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