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Abstract

Technology transfer from academic and scientific institutions has been transformed into a strategic variable for companies 
and nations who wish to cope with the challenges of a global economy. Since the early 1970s, many technology transfer 
models have tried to introduce key factors in the process. Previous studies have shown that technology transfer is 
influenced by various elements. This study is based on a review of two recent technology transfer models that we have 
used as basic concepts for developing our own conceptual model.  Researcher–firm networks have been considered as key 
elements in the technology transfer process between public universities and firms. The conceptual model proposed could 
be useful to improve the efficiency of existing technology transfer mechanisms. 
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1. Introduction

In our present economic environment, the ability to trans-
late research funding into products and services through 
technology transfer (TT) is critically important. Analyzing 
and understanding how to manage TT from academic and 
scientific institutions into marketable ideas is currently one 
of the most important topics in social sciences academic 
research. The papers in this issue attempt to consider the 
broader impact of universities as actors in economic and 
industrial development. They provide a more critical assess-
ment of the factors, environments and conditions that affect 
the ability of universities to promote socially desirable out-
comes. In the present century, universities are being evalu-
ated by their ability to patent and license technology, and to 
spin out firms based on university research. This new focus 
has shifted attention away from the main roles of the univer-
sity as teaching, research and knowledge generating institu-
tions. Many current studies of economic growth emphasize 
the role of universities and other institutions of higher edu-
cation, and have found an increasing focus on TT  (Heysey 
and Adelman, 2011).

Many firms are being attracted to the very specific activi-
ties and skills that only exist in some regions and locations 
(Audretsch et al., 2012). These activities and skills may be 
linked to scientific or academic institutions that have changed 
their mission and vision towards a more entrepreneurial 
orientation. The academic entrepreneurship orientation, the 
quantity and quality of social networks, and the experience 
of industrial collaboration will increase with time and play an 
important role in knowledge transfer and TT (Siegel and van 
Pottelsberghe de la Potterie, 2003; Siegel, et al., 2003).

Considering the difficulties and complexities faced by man-
agers of TT projects, researchers, consultants, and practi-
tioners of technology transfer, many different authors have 
presented TT models that are oriented to improve the plan-
ning and implementation of TT projects (Sazali et al., 2009; 
Sihgh and Aggarwal, 2010). In this century, many Mexican en-
terprises are unable to compete in the global market with-
out efficient knowledge absorption. Today’s situation require 
a considerable increase in the quality of TT management and 
a clear TT model that is tailored to the needs of Mexican 
universities, researchers and firms. The Mexican government 
should come out with a clear policy statement to reinforce 
the importance of technology generation and transfer, pat-
ents, and the researchers’ ownership of intellectual prop-
erty as well as the importance of researchers as a means to 
boost the limited relations between the scientific and indus-
trial environments.

It is currently clear that the limited investment made by 
Mexican firms in research and development (R&D) and 

knowledge and technology transfer through the purchase 
of capital goods and technology products is able to solve 
problems in the short term. To a lesser degree, this includes 
their investment in new processes and products know-how 
and scientific knowledge (Feria and Hidalgo, 2011).

Global innovation networks are emerging as a result of the 
international division of the innovation processes through 
(among others) international technological collaborations 
(Prato and Nepelski, 2012). Innovation networks are con-
necting industry, academic institutions, and public and non-
profit organizations with a global network of research 
scientists to manage intellectual property and provide in-
novative solutions to challenging problems (Heisey and  
Adelman, 2011).

The aim of this study is to develop a model describing the 
importance of the researcher–firm networks for public uni-
versities in Mexico based on a review of two TT models 
used as basic concepts for developing our own model of 
TT that is tailored to the needs of Mexican universities, re-
searchers, firms and government current situation.

2. Background

2.1 The role of universities in the new economy

Knowledge as a key element for the economic development 
of modern economies has for a long time been replaced by 
the concept of capital and labor as the main players in the 
economy (Eckl, 2012). However, the regions that will flour-
ish in the globalized and knowledge-based economy of the 
21st century will be those with the greatest knowledge as-
sets (Goldstein and Glaser, 2012). Globalization generates 
competition worldwide, forcing many governments to adopt 
market-oriented policies. Competition stimulates firms to 
continually innovate, improve quality and reduce the cost 
of existing products. At the same time, companies can no 
longer acquire or afford all of the technological and human 
resources that they need. This inhibits their ability to en-
courage flexible relationships with other firms and (most 
importantly) institutions such as universities (Audretsch et 
al., 2012). The result of globalization has been an increasing 
trend in research over the last 25 years towards involving 
technology and knowledge transfers from academic institu-
tions to private industry (Siegel et al., 2003).

Since the beginning of nineteenth century, universities have 
had a double role of performing both higher education and 
research activities. However, in the last decades of the 20th 
century, universities also started to be regarded as provid-
ers of knowledge that is useful for exploitation in practi-
cal terms. The increasing interest for the relations existing 
between knowledge production in universities, industrial 
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tion as training sites for knowledge workers and as R&D 
sites for redevelopment in technology. Rather than acting as 
innovators, their potential of generating widely used techno-
logical patents or commercialized products has been limited. 
There is often a mismatch between the ambitious goals of 
the state and the reality of industry, institutional structure, 
and market place in these countries (Wu and Zhou, 2012). 
Another important factor that has ironically undermined 
the universities’ role is the significant growth of some of 
the most successful companies. Companies such as Lenovo, 
Huawei in China and Telmex, CEMEX, GRUMA, Modelo and 
Bimbo in Mexico have become global companies in their 
own rights. These companies have a substantial R&D capac-
ity in their own right and they no longer depend on universi-
ties as a source of technology and innovation.

In TT, it is not only the creation of knowledge that counts, 
but the flow of this knowledge to the company and the ap-
titude to absorb and transfer this knowledge (Jarohnovich 
and Avotiņš, 2009; Feria and Hidalgo, 2011). Some research-
ers have investigated why the inventions from many universi-
ties have not been able to produce any meaningful stream of 
income. First, they have found that high-technology is one of 
the most difficult things to market. Second, it takes consider-
able time to successfully license or market good university 
inventions/patents that often do not make business sense 
(i.e. cash flow). And third, the university inventor may have 
no pre-invention/pre-transfer ties to a potential industrial 
user/licensee; in such cases, marketing of the technology is 
considerably more challenging because it starts from scratch 
after the disclosure to the University Office of Technology 
Transfer (OTT) (Swamidass and Vulasa, 2009).

Mission and environment are another two key drivers of 
success for the commercialization of technology from uni-
versities. The clear establishment of, and broad commitment 
to, a defined mission statement is critical to the alignment 
of each component of a university technology transfer 
strategy. The mission of an OTT should also be defined, 
or at least supported, at the top levels of the institution’s 
administration. The alignment of OTTs activities with the 
broader goals of the institution works to justify the invest-
ment of resources required to achieve the expected returns  
(Warren et al., 2008).

The key factors in the TT process include corporate research 
and development agreements, intellectual property licenses 
and other agreements. Although this offers intellectual prop-
erty protection to the technology creator, the high costs 
of negotiating these agreements make them prohibitively 
expensive for many emerging entrepreneurial firms. How-
ever, these arrangements work well for large firms because 
large firms have adequate funding. Moreover, large firms are 
primarily interested in evolutionary technologies that lead 

innovation and economic growth has initiated significant 
changes in the traditional structure of many higher educa-
tion institutions. This has strongly established relations in 
the framework that are commonly termed as the third mis-
sion. Consequently, the transfer of knowledge or technol-
ogy outside universities, and the role played by them in this 
transfer, are nowadays considered as critical elements and 
are being performed in a formally organized way (Rolfo and  
Finardi, 2012).

The conversion of university research into economic growth 
is vital for the future of many nations, especially in nations 
in the developing world (Warren et al., 2008). Universities 
play a unique role in society, providing a group of experts 
in experimentation and innovation. Even so, leaders around 
the world have had to push for the primacy of universities 
to retain national competitiveness in the global economy 
(Breznitz and Feldman, 2012).  Some universities have been 
criticized for being more adept at developing new technolo-
gies than moving them into private sector applications. In 
a similar vein, policymakers have often maintained that the 
long lag between the discovery of new knowledge at the uni-
versity and its use by firms could seriously impact the global 
competitiveness of a country (Siegel et al., 2004).

Currently, the universities in some countries contribute 
to healthy and sustainable regional economies in numer-
ous ways. There is a so-called ‘milieu’, or co-location effect, 
which happens because universities create significant posi-
tive economic development effects by attracting scientists, 
engineers, and entrepreneurs to locate in geographical re-
gions where there is a concentration of highly educated and 
creative people teaching and conducting research who are 
employed by the university (Goldstein and Glaser, 2012).

In this decade, research universities are seen as sources of 
commercial technology that is vital to the future of regional 
economic development, as opposed to institutions that are 
dedicated to pure scientific discovery alone. There have 
been attempts to replicate the successes of this new ap-
proach to universities, such as Silicon Valley, the Route 128 
corridor around Boston (which has it MIT at its core), the 
Research Triangle Park in North Carolina that has three ma-
jor universities, as well as Cambridge in the UK. These ex-
amples have frequently influenced policy makers who seek 
to somehow translate the historical developments in these 
regions to other locales. However, despite many such efforts 
(Lambooy, 2004), there has been relatively little success to 
show for this effort (Warren et al., 2008). 

Universities in developing countries are not seen as key 
players in cutting edge innovation or as leaders of industrial 
commercialization under globalized conditions. While widely 
acknowledged as important institutions, they primarily func-
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garwal, 2010). On the other hand, quantitative models at-
tempt to quantify significant parameters and then analyze 
them. These models also try to minimize aim incompat-
ibility between the transferors and transferees in the TT  
process (Khabiri et al., 2012).

Detailed historical reviews of qualitative and quantitative TT 
models have been reported by Ramanathan (2011) , Wahab 
et al., 2009, Sazali et al., 2009 and Singh and Aggarwal (2010). 
The most cited models in these reports include: appropri-
ability; dissemination; knowledge utilization; communication; 
Gibson and Simor’s model; and the Sung, Gibson, Klein and 
Lin and Bozeman model. According to Aggrawal (2001), the 
previous papers in TT can be classified in four categories: 
firm characteristics (e.g. internal organization and resource 
allocation), university characteristics (e.g. licensing strategies 
and incentives for professors to patent), geography in terms 
of localized spillovers (e.g. relations between university-
firms for TT success) and channels of knowledge transfer 
(e.g. publications, patents, and consulting) (Agrawal, 2001; 
Ramanathan, 2011; Sazali et al., 2009; Singh and Aggarwal, 
2010; Wahab et al., 2009).

 Recently, a number of new TT models have been proposed 
by different authors. For example, Warren et al. (2008) re-
ports three models for university TT that are oriented to 
resolve conflicts between mission and methods, and the 
dependency on geographic location. Eckl (2012) created an 
Interactive-Recursive model of knowledge transfer related 
to generation, diffusion and absorption of external knowl-
edge. Meanwhile, Kim et al. (2009) developed a conceptual 
model that includes a set of propositions for impacting fac-
tors and a proposed process made up of phases that can be 
used to measure the TT success accurately. Khalozadeh et 
al. (2011) proposed a TT model based on an efficient uni-
versity-industry linkage that necessitates the reengineering 
of educational, research and commercialization processes of 
university-based research outcomes.

In addition, Trifan et al. (2012) suggested a model of an in-
novation center where SMEs (but not exclusively SMEs) are 
guided to identify and manage their innovation potential, 
and are supported with valuable know-how in technology 
transfer from the technical University in Bucharest (Trifan 
et al., 2012). Khabiri et al. (2012) developed a justified tech-
nology transfer broadcasting model in which all of the ele-
ments are introduced with their relationships in TT within 
small and medium enterprises. Heinzl et al. (2012) proposed 
technology transfer models for Austrian higher education 
institutions that provide valuable insights into the higher 
education institutions’ idiosyncratic factors that affect their 
TT performance. And finally, Feria and Hidalgo (2011) devel-
oped a science-technological knowledge transfer model in 
Mexico as a means to boost the limited relations between 
the scientific and industrial environments.

to rapid market penetration and equally rapid returns on 
investment in intellectual property agreements. The prob-
lem is that independent entrepreneurial firms often focus on 
disruptive technologies and discontinuous innovations that 
take much longer to achieve market acceptance and revenue 
generation (Walsh and Kirchhoff, 2002).

2.2 Technology transfer models in the world

A country’s competitive advantages increasingly lie in its ca-
pabilities to generate further innovations and to effectively 
use new technology (Choi, 2009). Nevertheless, technology 
transfer is a complex, difficult process that includes legal is-
sues, technical complexities, financial calculations, and mar-
keting (Lipinski et al., 2008), even when it occurs across dif-
ferent functions within a single product division of a single 
company. TT is commonly acknowledged to be a complex 
process that needs time to evolve.

Currently, the topic of TT is wide and dynamic. In addition, 
concepts of TT encompass many different interpretations 
and views depending on the organizations’ objectives, re-
search background, researchers, developers, users, research 
areas and disciplines and underlying perspective (Wahab 
et al., 2009). However, in a simple way the term technol-
ogy transfer can be defined as the process of movement of 
technology from one entity to another. Commercial tech-
nology transfer may be defined as mutually agreed and goal-
oriented. The transfer may be said to be successful if the 
receiving entity (i.e. the transferee) can effectively utilize the 
technology for business gain. The transfer involves cost and 
expenditure that should be agreed by the transferee and 
transferor (Singh and Aggarwal, 2010).

Considering the difficulties and complexities faced by man-
agers of TT projects, researchers, consultants, and practition-
ers of technology transfer, since the early 1970s a number 
of researchers have offered many TT models and method-
ologies that could facilitate the effective planning and imple-
mentation of TT projects. Models help to reduce complex 
issues and relationships into particular components and to 
make clear the relationships between them. Consequently, 
they are not only useful for the description and understand-
ing of complex structures, but they also serve as a starting 
point for the analysis of correlations (Eckl, 2012). In par-
ticular, a well-developed model of technology transfer could 
be used as a framework for facilitating a TT process (Choi, 
2009). Both qualitative and quantitative models have been 
proposed in the study of TT.

Qualitative models often have as their objective the deline-
ation of activities involved in managing TT and the elicita-
tion of factors and issues that can influence the success and/
or effectiveness of TT  (Ramanathan, 2011; Singh and Ag-
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of pecuniary compensations directly from SNI and from 
the university where the researchers work; they are also 
a function of SNI’s appraisal of the candidate’s proficiency. 
Moreover, SNI is based on current performance and does 
not guarantee any type of “tenure”. In addition, its payments 
are not considered as a salary when establishing a person’s 
retirement pension. Therefore, researchers are reluctant to 
retire and they have to continue publishing some papers in 
order to receive these salary complements, which works 
against activities oriented to generate TT. Mexican research-
ers can choose between allocating time to publishing, to pat-
enting, or to teaching. Perhaps these activities complement 
each other, but if not then the current reward system may 
be giving fewer incentives to those activities that produce a 
higher social payoff (Gonzalez-Brambila and Veloso, 2007).

In recent years, Feria and Hidalgo (2011) from the Depart-
ment of Business Administration of the Universidad Politéc-
nica de Madrid reported a science-technological knowledge 
transfer model in Mexico as a means to boost the limited 
relations between the scientific and industrial environments. 
This proposal is unique in Mexico and is based on the analy-
sis of eight organizations (four research centers and four 
Mexican firms), which have varying degrees of skill in the 
practice of science technological knowledge transfer. Feria’s 
(2011) study used a case study approach. His analysis high-
lights the synergistic use of the organizational and techno-
logical capabilities of each organization as a means to iden-
tify the knowledge transfer mechanisms that are best suited 
to enabling the establishment of cooperative processes and 
to achieve results in R&D and innovation activities. Feria and 
Hidalgo (2011) concludes that the results of the application 
of his model reveals the need to improve the TT and co-
operative processes in relation to the science and technol-
ogy (S&T) activities developed by these organizations. At the 
level of cooperative relations, it is noted that most of these 
organizations make use of all available mechanisms. How-
ever, the intensity with which they are applied varies greatly 
between the mechanisms and among similar organizations. 
Although all of these institutions have developed their R&D 
and innovation activities at different degrees of intensity, 
the analysis showed several weaknesses with respect to the 
form to transfer and the absorption of the S&T results.

2.4 The role of the networks in the TT process

Networks seem to be typical of the present time. Examples 
of modern networks include globalization, turbulent envi-
ronments, swift changes of technology, innovation, and the 
rise of the Internet. In general, it can be contended that net-
works fulfill two functions: the first is facilitating the co-or-
dination of decisions made by separate entities (or ‘nodes’) 
of the network (such as persons, departments, firms, and 
cities); and the second is the transmission of data, informa-

These studies have produced contrasting evidence concern-
ing the importance of different types of knowledge outputs 
of universities to firms. On the one hand, the codified out-
put of academic research (such as publications and pat-
ents) seems to be the most important input to industrial 
innovation (Cohendet and Meyer-Krahmer, 2005). On the 
other hand, collaborative and contracted research activities 
appear to be a much more important form of knowledge 
transfer. Moreover, the employment of university research-
ers is described as an effective way to transfer knowledge 
from universities to firms. In addition, informal contacts 
are often found to be a common form of interaction be-
tween universities and industry (Cohendet and Meyer-
Krahmer, 2005). The form of knowledge flow between uni-
versity and industry also seems to vary across disciplines  
(Bekkers and Bodas Freitas, 2008).

The models mentioned above were developed and used to 
make TT successful. However, a successful transfer of tech-
nology is not necessarily guaranteed simply by using a par-
ticular model (Choi, 2009).

2.3 Technology transfer models in Mexico

In general, previous studies to obtain evidence about TT in 
Mexico are very limited and mainly focused on topics such 
as types of knowledge, networks and linkages. The different 
mechanisms to transfer knowledge or technology are omit-
ted and the few results that there are show the lack of inter-
est from industrial firms in technological R&D to use TT as 
a factor in raising their competitiveness (Casalet and Casas, 
1998). This evidence indicates that there is an important 
weakness in the analysis of the TT processes between scien-
tific and industrial environments (Feria and Hidalgo, 2011).

In the National Innovation System of Mexico, it is possible 
to identify a gap between the generation, transformation 
and application of knowledge. In general, the line followed 
by most of the research centers and universities has been to 
provide human resources to firms, acting like a spectator of 
industrial and economic development of the country (Feria 
and Hidalgo, 2011).

One of the reasons why TT is limited in Mexico is that Mexi-
can researchers in universities or research centers are re-
sponding to the incentives created by the National System 
of Researchers (SNI, based on the name in Spanish) and by 
the National Council of Science and Technology (CONA-
CYT), which encourages researchers to continue publishing 
throughout their lives but does not encourage them to ob-
tain patents or transfer their inventions. Although research-
ers in Mexico typically have tenure in their respective insti-
tutions, their base salary is about one-third of what they can 
actually receive. The other two-thirds are given in the form 
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teorological and climate disasters; new trends in medicine; 
ethnoecology and biocultural heritage; foods, agriculture and 
biotechnology; scientific research and space technology; in-
formation technologies; and, civil society and quality of de-
mocracy (CONACYT-SIICYT 2011).

In 2006, the Instituto Politecnico Nacional (IPN), which is 
one of the three largest public Universities in Mexico (the 
other two are Universidad Nacional Autonoma de Mexico 
and Universidad Autonoma Metropolitana), created their 
own researchers networks with the objective of fostering 
investigation and making connections between researchers 
and firms in order to address national problems. Currently, 
the Politecnico research networks have 1,050 members as-
sociated in the following nine networks: biotechnology, na-
nosciences, environment, computation, energy, economic 
development, health, telecommunications, and robotics and 
mechatronics (Villa, 2002).

Both CONACYT and IPN researchers networks has been 
fostering linkages with Mexican firms and organizations in 
order to implement research projects that are oriented to 
solve the most demanding present problems in these firms 
and organizations. The main outcomes of these networks 
include research projects, patents, technology transfers, and 
annual meetings with personnel from firms and organization.

3. Research Aim

The overall aim of this study is to develop a model of TT 
describing the importance of the researcher–firm networks 
for public Universities in Mexico. The research objectives of 
this study are listed as below: 

Research Objective 1: Identify of factors influencing the tech-
nology transfer performance for Mexican public universities.
Research Objective 2: Conduct a review of two recent tech-
nology transfer models that are used as basic concepts for 
developing a model of technology transfer.

Research Objective 3: Develop a technology transfer model 
for the public universities in Mexico based on researcher–
firm networks.

4. Research Methodology

This study is based on a review of two recent technology 
transfer models that are used as basic concepts for develop-
ing our own model of technology transfer. The two models 
with their weakness are completely reviewed. A justified 
conceptual model is then introduced, which is based on re-
searcher–firm networks. The first TT model revised is the 
Scientific-Technological Knowledge Transfer Model, which 
was developed by Feria and Hidalgo (2011) and proposed 

tion, and knowledge by using or making ‘connections’ with 
various degrees of intensity.

It can be argued that ‘embedded dynamic relations’ are ex-
tremely important to the development and transmission of 
knowledge, technology, and innovations. In a process of self-
organization, entrepreneurs and scientists attempt to estab-
lish network structures in order to enhance the spread of 
information. In many cases, these relations need trust and 
embeddedness in order to benefit from the available capaci-
ties of the various persons involved in the process. Markets 
as well as networks and institutions need to be developed in 
order to contribute to the effectiveness of regional innova-
tion systems (Lambooy, 2004).

Prato and Nepelski (2012) studied the structure and evo-
lution of global technological collaboration networks and 
they created a unique map of technological collaborations 
between countries around the world (i.e. the global techno-
logical collaboration network). They then analyzed the de-
terminants of the formation of technological collaboration 
relationships between countries. They began by examining 
the structure and dynamics of: the global technological net-
work, the workings of network interactions, what positions 
the countries occupy, and how economic fundamentals af-
fect the formation of technological networks.

Open innovation networks (e.g. Yeti.com, Inno Centive, TelS-
cout) connect industry, academic institutions, and public and 
non-profit organizations with a global network of research 
scientists to manage intellectual property and provide in-
novative solutions to a challenging problem (Heinzl et al., 
2012). Innovations and their commercialization are based on 
networking effects between the academic researchers and 
industry. The OTT serves as the hub of the university–indus-
try links, and it enables researchers to engage in networking 
activities (Krücken et al., 2007).

In Mexico, CONACYT runs the Research Thematic Net-
works in 2006 with the purpose of making connections 
between scientists, technologists and entrepreneurs to ad-
dress research strategic areas. In 2011, 20 Research Themat-
ic Networks were integrated, 18 of which were in operation. 
In 2011, CONACYT published a call to enroll researchers 
and institutions in their thematic networks; as result of this 
call the associated members of the networks increased to 
3,494 individuals and 132 institutions. The knowledge areas 
of these networks include: water; mathematical and com-
putational models; the bar code of life; ecosystems; com-
plexity, science and society; poverty and urban development; 
the physics of high energies; the Mexican network of soft 
condensed matter; energy sources; ageing, health and social 
development; environment and sustainability; robotics and 
mechatronics; nanosciences and nanotechnology; hydro me-
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shows the relationships of infl uence between these profi les, 
aiming to develop a knowledge of the transfer process.

Therefore, the model responds to the question of how to 
align the internal R&D and innovation activities in the ana-
lyzed organizations to the knowledge transfer processes 
that are developed with other organizations. Some aspects 
were not considered in the Scientifi c-Technological Knowl-
edge Transfer model for use in Mexican universities. For in-
stance, the model was proposed to analyze only research 
centers in Mexico without including universities. The main 
researcher force in Mexico is concentrated in public univer-
sities (60% vs 10% in research centers) (CONACYT-SIICYT 
2011). Meanwhile, the fi rms selected for the study are not 
representative of industry in Mexico; for example, the inno-
vation systems of Mabe and Silanes have been recognized as 
among the best in the country. In addition, in Mexico basic 
needs are not resolved in TT; this problem is related to com-
munication strategies, generating incentives, better regula-
tion, and increased certainty in intellectual property (Ca-
brero et al., 2011). Finally, Feria’s model does not consider 
the fact that researchers in universities or research centers 
are still responding to the incentives created by the National 
System of Researchers.

specifi cally for Mexico; the second TT model was developed 
for Austrian higher education institutions by Heinzl et al. 
(2012). Both models and model types will be outlined briefl y 
below to subsequently develop our own model through 
criticism, merging, and modifi cation of the two types.

5. Conceptual Model of TT for Mexican Public Uni-
versities based on Researcher–Firm Networks

5.1 Feria’s Scientifi c-Technological Knowledge Trans-
fer Model

Feria’s model (see fi gure 1) is based on the fact that those 
organizations that have succeeded in TT processes have 
many distinctive features that facilitate or hinder these pro-
cesses. The establishment of TT agreements is usually the re-
sult of the synergistic combination of many aspects, includ-
ing: organizational profi le (i.e. organizational characteristics 
and management system); technological profi le (i.e. R&D and 
innovation activities, information sources, management tech-
niques, and technology management models); knowledge 
transfer profi le (i.e. mechanisms, links with other organiza-
tions and structures to support knowledge transfer); and 
motivations (i.e. impacts-benefi ts and obstacles). This model 

Figure 1 Scientifi c-Technological Knowledge Transfer Model. Source: (Feria and Hidalgo, 2011).
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sortia to build a better research image; increase research 
funding; effect research structural changes relating to re-
search staff, groups, and centers; and exploit the services 
of intermediary institutions (e.g. regional development agen-
cies, patent offices, and funding consultancy agencies).

This model was developed based on the Austrian universi-
ties use of an applied sciences context, and as such it cannot 
be applied directly to other countries; however, some ele-
ments from this model can be considered for a TT model 
for use in public universities in Mexico. First, this model has 
provided valuable insights into the idiosyncratic factors of 
higher education institutions that affect their technology 
transfer performance. Second, it creates strategic partner-
ships with other institutions in the science base through re-

5.2 Technology transfer model for Austrian higher 
education institutions

The factors influencing technology transfer performance of 
the technology transfer model that was proposed by Heinzl 
et al., 2012 are coded into three categories, namely: provid-
ing agent related factors; receiving agent-related factors; and, 
environment- and transaction-related factors (Table 1). The 
first category concerns institutions that provide the tech-
nology, while the second concerns those institutions that 
are at the receiving end. The third category involves the en-
vironment they are in as well as the interface between them. 
Heinzl (2012) concludes from his model that it is necessary 
to: create strategic partnerships with other institutions in 
the science base through research networks; establish con-

Table 1. Generic technology transfer model. Source: (Heinzl et al., 2012)

Categories Factors affecting technology transfer 
performance

Key dimensions

Providing agent-related factors Mission and strategy

Infrastructure and resources

Scientific and technological (S&T)
human capital

Research organizational design

R&D thematic focus
R&D orientation
Research mission

Financial resources
Technical infrastructure
Size of R&D team

Scientific excellence
Application awareness
Business excellence
Personal networks
Motivation

Research organizational
structure
Processes
Support structures
Incentive schemes
R&D image

Receiving agent-related factors Industrial demand

Utilization capability

Articulated demand
Latent demand

Absorptive capacity
Commercialization
capability

Environment and transaction related 
factors

Transaction modalities

Framework conditions

Transfer conditions
Transfer mechanisms
Supply-demand-matching
Confidentiality
Social cohesion

Funding programs
Intermediary structures
Regulation & legislation
Collaboration culture
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The interactive model of knowledge transfer depicted is 
made possible through the establishment of three basic 
dimensions and the connection of each dimension with a 
group of actors that represent the variables of the model. 
The factors infl uencing technology transfer performance are 
coded into three categories, namely providing agent related 
factors, receiving agent-related factors, and environment- 
and transaction-related factors. The fi rst category concerns 
institutions that provide the technology. The second cate-
gory concerns the institutions that are at the receiving end. 
Meanwhile, the third category involves the government who 
acts as the interface between the two.

The relations presented in the model are intended to take 
advantage of the university and CONACYT networks re-
sults and they aim to fi ll the gaps found in the TT Mexican 
processes. A key element in the model is the incentives cre-
ated by the National System of Researchers for Mexican 
researchers in the universities or research centers, which is 
considered to be an important variable that will encourage 
researchers to develop and transfer technology as well as 

search networks. Third, in many universities technological in-
novations have not been fully commercially exploited owing 
to signifi cant fi nancial and managerial resources constraints, 
as well as a lack of an appropriate support infrastructure. 
And fourth, the technological innovation commercialization 
ecosystem aims to provide an appropriate infrastructure 
and a stimulating environment to transfer a university tech-
nology to the market.

It is evident from the review above that policies for regional 
development need to be tailored much more specifi cally, a 
one size fi ts all approach is not appropriate when building an 
effective TT process. In addition, TT models have to be struc-
tured taking into account national circumstances, sector, 
technology type, the local resources, organizational culture 
of TT, researchers reward system, channels of interaction, 
infrastructure, and social limitations. Figure 2 illustrates the 
justifi ed technology transfer model. This model is regarded 
as an improvement over the two previous models for its 
application in Mexican public universities and for its greater 
emphasis on researcher–fi rm networks.

Figure 2: Technology transfer model for Mexican universities based on university researcher–industry networks.
Source: Own elaboration

Figure 2: Technology transfer model for Mexican universities based on university researcher–industry networks.
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conduct a comprehensive survey of researchers, firms and 
CONACYT in order to measure the variables in our model.
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