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Abstract—The aim of this research is to identify the
relationship between absorptive capacities and the
generation of innovation, as well as their level of influence in
companies graduated from an incubator in the north of
Mexico. Through a quantitative research, correlational with
a non-experimental design, a sample of 100 companies was
obtained. The hypotheses of the study were partially
approved, finding that the entrepreneurs were able to
acquire, assimilate and transform the process of absorptive
capacity, generating incremental innovation which is an
intangible asset with high value for organizations.

Index Terms—absorptive capacities, innovation, business
incubator

1. INTRODUCTION

Today, knowledge has been considered as an
intangible asset, capable of generating a competitive
advantage [1-2]. Its importance lies in its level of use and
employment for companies [3], and it depends on a series
of immaterial variables, where it is possible to highlight
the absorptive capacity and innovation as a set of
valuable resources for organizations [4]. The first
references related to absorptive capacity describe this
variable as an economic ability to absorb and use external
information [5]. Later, Cohen and Levinthal [4] define it
as a process of knowledge accumulation, which allows
the development of different business skills, including
product improvement and principles that favor the
innovation.

It should be noted that, due to constant economic and
social changes, the development of companies is not only
based on internal knowledge. It is for this reason that it is
essential to establish strategies to redesign or complement
organizations through assimilable and transformed
external knowledge [6].

On the other hand, in recent years, entrepreneurship
has been an important part of the society development
[7], which is based on the creation of something new,
different and with added value [8]. This phenomenon has
also been linked to the economic growth of
microenterprise [9], which is very important, because
according to the latest report of the National Institute of
Statistics and Geography (INEGI) [10] in Mexico, 97.6%
of all enterprises are classified as micro-enterprises.
Therefore, this sector represents a high proportion of
economic development and employment generation of
the nation [11].

However, although Mexico is considered one of the
most enterprising countries in the world [12], only 53.2%
of the Mexican population considers entrepreneurship as
an economic development option for their life plan [13].
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In addition, there is a low capacity to acquire new
knowledge and to put it into practice within companies,
because, according to data obtained from the National
Survey on Productivity and Competitiveness of Micro,
Small and Medium Enterprises (ENAPROCE), low levels
of knowledge application were found within these
Mexican companies during 2015 [14].

Absorptive capacities and innovation in
microenterprises in the north of Mexico are very
significant because they allow the development of
competences of high value in this region. To develop
these variables, it has emerged the business incubator of
the Technological Institute of Sonora (Instituto
Tecnologico de Sonora, ITSON), which has tried to
support micro-enterprises in the region through the advice
and incorporation of knowledge.

The incubator, which is known by the acronym IDEA
(imagines, develops, undertakes and achieves), has
established offices in the different cities in the north of
Mexico, such as Obregon City, Guaymas, Empalme and
Navojoa, where students, professors, professionals,
entrepreneurs and businessmen of the region participate
[15].

This is a space that provides services in the northern
region of Mexico, promoting the economic and social
development of the communities, with the mission of
being an incubator that seeks to satisfy the needs of the
community, through training services, consulting and
business networks. Its main objective is to support the
structuring of new self-sustainable companies, promoting
an entrepreneurial and innovative culture in students,
academics, universities and society [15].

Moreover, it is important to note that this incubator has
obtained important recognitions. For example, the
National Institute of Entrepreneurs in Mexico
(INADEM), has recognized from 2013 to 2017 the
business incubator of the Technological Institute of
Sonora as a certified incubator through a rigorous
national selection process. This process has the objective
to develop and boost the economy of the north of Mexico
through the advice to entrepreneurs in the opening and
improvement of their companies.

In addition, since 2013 the incubator has participated
in the National Program for Financing Micro
Entrepreneurs from the Ministry of Economy
(PRONAFIM), providing a training program to micro
entrepreneurs in the northern region of Mexico. Through
this series of trainings, the business incubator tries to
generate improvements and development in the micro-
entrepreneurs of the region with the training in the areas
of management, financial, accounting, sales and
innovation [15].
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Since 2013, more than 300 entrepreneurs located in the
north of Mexico have been part of the training program of
this incubator. However, there is no study that has been
carried out to know the absorptive capabilities in graduate
enterprises of a business incubator, nor how this
knowledge has associated with innovation in this kind of
organizations. From these premises, the following
research question arises: How are absorptive capacities
associated with innovation in graduated companies from
a business incubator in the north of Mexico?

In addition to the above, the increase of knowledge can
influence the generation of innovation and, in turn,
innovation can generate competitive organizations [16].
Then, it is possible to observe that the absorptive
capacities within the formation of entrepreneurs can
influence the capacity to innovate. Therefore, a second
research question is established: How do absorptive
capacities influence on innovation in graduated
enterprises from a business incubator in the north of
Mexico?

To answer the research questions, the following
hypotheses are proposed:

Hi: Absorptive capacities are positively associated
with innovation in graduated enterprises from a business
incubator in the north of Mexico.

H>: Absorptive capacities influence by a significant
and positive way on innovation in graduated enterprises
from a business incubator in the north of Mexico.

The relevance of this study is due to the fact that there
is currently no research that measures the impact of
training within this incubator program. In this way, the
findings will make it possible to identify the impact on
the acquisition, assimilation, transformation and
exploitation of external knowledge on the innovation of
the trained companies. Most of the incubation work
focuses on the analysis of the level of entrepreneurship
and the reasons for undertaking. However, there is a gap
on the relationship between absorption capacity and
innovation in emerging companies that have been in an
incubation program, especially within the Mexican
context.

II. LITERATURE REVIEW

A.  Absorptive capacities

According to Zahra and George [6], absorptive
capacities are a set of routines and strategic processes that
allow organizations to acquire, assimilate, transform and
exploit knowledge with the intention of creating value
and competitive advantages. These authors propose the
existence of four absorptive capacities: acquisition of
knowledge, assimilation of knowledge, transformation of
knowledge and exploitation of knowledge. It is important
to note that these are a continuous process.

B.  Acquisition

The acquisition of knowledge is the first step in the
absorptive capacities process. This stage is described as
the ability of the company to identify, evaluate, select and
acquire useful external knowledge for the activities in the
organization [6].
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C. Assimilation

As a second step in the absorptive capacity process is
the assimilation, which has been understood by different
authors as the ability to analyze, process, interpret and
understand the external knowledge [6, 17]. The relevance
of this phase lies in the human capital that the
organization has, that is why an individual with a higher
degree of specialization and experience can present a
mayor degree of assimilation knowledge [18].

D.  Transformation

In the third step of the process, is the transformation. It
is defined as the ability to adapt the new knowledge to the
reality and needs of the organization, through the
aggregation or elimination of existing knowledge to
combine with the new one, and thus, to obtain novel and
radically different forms of knowledge [6].

E.  Exploitation

Exploitation is the last stage of the process of
absorptive capacity, which is defined as the use of the
acquired knowledge and its implementation in the
activities of the organization that allows redesigning the
existing and encouraging the creation of new things [4,
6].

F. Innovation

Schumpeter [19] was one of the first authors to define
a concept related to innovation. For this author, the
innovation is based on the development of inventions,
new methods of production, as well as the introduction of
different products or services in the economic and social
spheres, in order to provide alternative solutions to
problems. It should be noted that this variable can be
categorized according to its radical or incremental
character.

G. Radical Innovation

Radical innovation is a product whose use, elements,
property, processes, materials or integration differ
significantly from the previous one. This cannot imply a
complete eradication of the previous product allowing
changes in products, characterized by a great degree of
investigation and specialization [20].

H. Incremental Innovation

Incremental innovation is a minor change in products and
/ or processes seeking to strengthen and improve existing
capabilities. Therefore, it is a product with which it is
counted, which has been improved or increased [21].

I Relationship between absorptive capacities and
innovation

It is important that companies recognize the value of
the knowledge source, as well as the relevance of the
exploitation of external information, so that new
knowledge allows the generation of innovation [1]. Thus,
the absorptive capacity is identified as a means for the
generation of innovation, which reflects a close
relationship between both variables [22].
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III. METHODOLOGY

A.  Research approach and design

The present research is quantitative type with a cross-
sectional and transverse scope, because it tries to
associate the study variables, through the use of a non-
experimental research design [23-24].

B.  Study sample

The study population of this study was 370 incubated
companies by the ITSON Business Incubator, that were
advised in the development, structure and improvement
of their company through the incubation process, which
consists of training in different areas, such as:
management, financial, marketing, innovation and
accounting. This process comprises a period of time
between 3 and 12 months, carried out from 2014 to 2016,
in Obregon City, Navojoa, Guaymas and Empalme in
Sonora, Mexico, state located in the north of Mexico.
That is why the population in this study are micro
entrepreneurs of the region and its surroundings.

A representative sample was used subjectively [25].
Thus, in the present study 100 instruments were applied
to the micro enterprises. Table I shows the characteristic
of the companies surveyed.

TABLE L.
CHARACTERISTICS OF THE STUDIED COMPANIES (N=100)
Characteristics N %
Company location
Obregon City 67 57.3
Navojoa 22 18.8
Guaymas 10 8.5
Empalme 1 9
Activity of the companies
Industry 45 45.0
Commercial 26 26.0
Services 29 29.0
Size of the companies
Micro 100 100.0
Participation program 85 72.6
PRONAFIM 7 6.0
INADEM 8 6.8

Traditional Incubation

Note. Own elaboration

C. Measurement instrument

A questionnaire composed of two segments was
applied, with a total of 37 items. The first segment
contains 17 items assessing absorptive capacities in four
dimensions: acquisition, assimilation, transformation y
exploitation, as suggested by Zahra and George’ model
[6]. While the second section comprises six items based
on Subramanian and Youndt [26], where three items
evaluate incremental innovation, and the other three,
radical innovation. The questions are written as
affirmation and are evaluated using the Likert-type scale
with five points, ranging from 1 (strongly disagree) to 5
(strongly agree). For the reliability of the instrument,
Cronbach's alpha analysis (o) was used. It was obtained
favorable values for absorption capacities in the case of
acquisition (o = 0.745) and transformation (o = 0.727);
However, in the assimilation and exploitation, the
obtained results were below 0.70. On the other hand, the
reliability of the innovation was a = .84 for incremental
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innovation, while in the case of innovation radical, the
obtained value was o = .675.

IV. RESULTS

The obtained results empirically support the
hypotheses raised previously in a partially way. It should
be noted that the results coincide with the ideas proposed
by Liao, Wu, Hu, and Tsuei [27], for whom the
absorptive capacity is a key factor in the generation of
value by developing innovation. Table II shows the
correlation level of the variables. As can be observed in
the correlation results of the variables, acquisition and
transformation —dimensions corresponding to absorptive
capacities— present a higher degree of relation with
significant values; contrary to what happened with the
dimensions of assimilation and exploitation, which show
a positive but less significant link. On the other hand, the
dimension of radical innovation is not related to the other
dimensions; in contrast to incremental innovation, which
has a positive and significant connection with all
dimensions. In this way, it is observed that the
entrepreneurs acquired and partially transformed the
knowledge provided by the incubator, in order to generate
added value in your product / service. This has allowed
them to achieve incremental innovation.

TABLE II.
CORRELATION OF VARIABLES (N = 100)
Factor 1 2 3 4 5 6
Acquisition -
Assimilation 448** -
Transformation 359* 242" -
Exploitation 192 2027 5127 -
Radical .108 129 .054 .062 -

innovation

Incremental 410" 332 A426™ 293 136 -
innovation

Note. Own Elaboration
** p<.01; * p<.05 (two-tailed).

In the regression analysis —considering the incremental
innovation as a dependent variable— it is observed that
acquisition and transformation influence positively and
significantly on this dimension, although with an
explanation degree of 28%. Contrary to the above,
regression analysis —considering the radical innovation as
a dependent variable— indicates a low value in relation to
each of the dimensions of the absorptive capacity,
presenting in some of them, negative values. Added to
this, this partially proved Ha, since it was found a certain
level of influence of the independent variable on the
innovation of the studied companies (See tables III-IV).

TABLE III.
REGRESSION ANALYSIS CONSIDERING THE
“INCREMENTAL INNOVATION” AS A DEPENDENT VARIABLE

Factor B SE B T y
Acquisition 352 153 233 2.295 .024
Assimilation 276 184 147 1.497 138
Transformation 378 152 264 2.479 .015
Exploitation 11 136 .083 817 416

Note. Own Elaboration. R2= 28.
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TABLE IV.
REGRESSION ANALY SIS CONSIDERING TO “RADICAL I
INNOVATION” AS A DEPENDENT VARIABLE

Factor B SE B T y

Acquisition .097 187 .062 0.518 .605

Assimilation .190 225 .097 0.846 400

Transformati -.015 .186 -.010 -0.082 935
on

Exploitation .050 .166 .036 .302 763

Note. Own Elaboration. R2= 21.

The results show that the analyzed companies in the
present study meet the process” objectives of the
absorptive capacity. Although they transform it, they do
not fully exploit the new knowledge. Therefore, this is
directly related to the ideas of Van den, Van and
Volberda [3], as well as Todorova and Durisin [17], who
explain that exists a combination between existing
knowledge and the new one in this phase. Consequently,
it produces partial or radical changes that can generate a
type of innovation, influencing the development of
improvements in the organization.

According to the obtained results, the 100 micro-
enterprises analyzed present partial changes and
improvements in their products / services, but they do not
achieve a total transformation. Then, as Damanpour [28],
Tidd, Bessant and Pavitt [29] explain, a company can
perceive a new product, generating innovation in its
activities; however, to others it can only be the
modification of a process. Therefore, the level of
innovation can be influenced by factors such as the
degree of experience, infrastructure, technology, size and
specialty of the subjects.

V. CONCLUSIONS

During the last 8 years, the incubator worked with
more than 400 entrepreneurs in the north of Mexico,
where it has been possible to see how absorption
capacities have favored innovation. An example of this is
the training received by a woman who owns a restaurant
founded 20 years ago, which improved its performance
and increased its sales in the last three years of activity,
by integrating technology, segmenting market and
creating new ice cream products. In addition, it is
possible to highlight a young entrepreneur, who, at 20
years of age together with the incubator, improved his
business model and currently has three companies.

It is concluded that, despite not meeting a significant
degree in all phases of the absorptive capacity, it is
identified that the entrepreneurs preferentially develop
the acquisition and transformation of knowledge,
achieving an added value or partial change in their
product / service. Moreover, it is considered as an
incremental innovation, which was one of the dimensions
with a greater degree of significance in the correlation,
favoring the validity of the model.

It should be noted, that the low degree of significance
observed in the obtained results from the analysis on the
dimension of radical innovation, it is explained by Tidd,
Bessant y Pavitt [29]. It describes that different factors
may influence the degree of innovation presented in
companies, such as: a smaller infrastructure, lack of years
in the specialization, and other factors that can generate
an environment where innovation is present.
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Therefore, the absorptive capacity is not a determinant
within the innovation processes of micro-enterprises;
although, the use of external knowledge allows the
development in low or high degree of improvements in
the organization. The results of the present study are
relevant to know the behavior of organizations and the
use of external knowledge in order to convert it into an
intangible asset of high performance; in addition to being
a cluster of information for the process improvement in
the model of training and monitoring of the service
provided by the business incubator.

For future studies, it could be important to consider the
next recommendations: increase the sample size to
register a higher degree of validity in the model, and
carry out a longitudinal study that allows to know the
influence of the variables. In addition, considering that
absorptive capacity is not an isolated factor, so it is
recommended to associate this variable with others, such
as: organizational structure, company size, experience in
turnover and installed capacity, to improve the
phenomenon explanation. Therefore, it is expected that
through the present research findings, it needs to be
considered the importance of absorptive capacity and
innovation as relevant issues and thus prompting a
number of mayor studies in the case of the intangible
value in organizations.
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