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Abstract  
The aim of this research was to determine the main challenges that Research Networks Coordinators 
(RNC) are facing at the Instituto Politécnico Nacional (National Polytechnic Institute of Mexico or IPN) 
and analyze the management strategies to support their operational efficiency, expansion, and the 
creation of new networks. 

The national and institutional networks operating in the country are carrying out research in the fields of 
their expertise. However, little has been written about the management strategies for their integration 
and the actions taken to increase their productivity and guarantee their survival. Nowadays, at 
international, Latin American and institutional level, there is a lack of empirical information on the 
challenges that research networks are facing. Therefore, the research question that this paper 
addresses is: What are the challenges that coordinators of research networks are facing regarding the 
creation and operation of such networks? 

The employed methodology was qualitative. Semi- structured interviews were conducted with twelve 
RNCs of the following IPN research networks: health, nanoscience, computing, energy, biotechnology, 
economics, robotics, energy and environment. The data were analyzed using a reflective method 
supported by Atlas TI software. 

The results showed that the main current challenges that IPN research networks face are the following:  

1 the research network operation administration,  
2 the communication flow among members of the research network, and  
3 the way in which the RNs are administered from a central area. Additional challenges include the 

lack of financial resources to support the RN operations, and low collaborative work among 
members of the RN. 

The original contribution of this research is that it has identified some challenges that have not previously 
been addressed in the literature. In addition, the paper presents ideas to improve practices in the areas 
of administration, training, operational and collaboration strategies of RN members. Although the 
research is limited to one higher education institutions (HEIs) and some of its main RNs, the results are 
relevant to explain the dynamics and organization of other IPN networks as well as of networks of other 
HEIs. 
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1 INTRODUCTION  

1.1 Importance of networks 
The complexity of productive organizations based on the accelerated development of science and 
technology gave rise to both: the specialty and teamwork. Thus, the collaborative activity was 
emphasized aspects that date back to the last decade of the 20th century), in order to increase 
productivity and organizational innovation. Afterwards, these changes were extended to relations among 
organizations and led to the extensive formation of interorganizational networks" (Ávila de Lima, 2010). 

The organizations networking importance is clearly presented by Aranda B. (2018). He states that 
professionals tend to specialize in specific fields of knowledge, however, within each of these fields, 
they are also specializations with greater specificity. An example of specialization is medicine, where a 
professional could find specialties in: anatomy, diseases of the heart, the left arm, the eyes, the toes 
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and in each part of the human body. Therefore, when a problem in real life appeared, it is not the least 
important how the theory is divided for its study, the relevant thing is the problem resolution with all the 
resources available including:  medical specialists, engineers, lawyers, psychologists and those that are 
necessary. This implies the interaction of different disciplines through the specialists. 

Solís, C. (2004) mentioned that "the traditional form of academic communities organization is defined in 
by specialized scientific disciplines; these are source of "membership, unity, prestige and authority "and 
are structured hierarchically to define and establish problems, methods and cognitive norms in the 
creation of scientific knowledge, whose quality is controlled by the peer evaluation. 

1.2 Conceptualization of research networks 
What´s a network?, the definition depends on its function, can be as simple as the RAE.es (2018) 
definition, "rigging made with threads, ropes or wires locked in the form of meshes, conveniently ready 
to fish, hunt, fence or hold". This definition is referred to an object that is used as a work tool. RAE also 
define a social network as the "Global communication digital platform that connect a huge number of 
users in contact with number of users, this definition is also understood as a means of communication 
or tool, has a specific use, communicate through the use of ICTs. 

But there are other types of networks as: collaboration, research and knowledge. Silva B. Morales H 
and Ramírez C. (2012) consider these networks as synonymous and indicate that they are those 
organizations in which the purpose is the exchange of knowledge to increase, spread, discuss and 
develop them. To generate knowledge it’s a particularity of research, collaboration and knowledge 
networks compared with cooperation networks where only information is shared. It is considered that 
cooperation is a set of indispensable, irrefutable and essential actions of any network of work, especially 
in the field of knowledge and overall in research actions. 

Silvio, J (2010) defines networks as the integration of researchers to investigate and discuss a problem 
of common interest, in one or several disciplines. The foregoing is consistent with Aranda B. (2018), 
who mentioned that specialization and grouping are required to address a common problem. 

Derived from the lecturers of this study, the following conceptualizations of network will allow having a 
greater clarity of its meaning: Tufiño V (2018) mentioned the objective of a network, as the action of 
integrating researchers to develop joint works in common areas. Sossa, A. (2018) considered that the 
objective is to coordinate and integrate the individual work of the people; It can be inferred that both 
authors refer to "the group of people who interrelate with the purpose of a huge number of users. 
Integrating their individual work". Ramirez S. (2018) consider that that the goal of research networks is 
to integrate high-level researchers to develop their skills through teamwork. Aranda B. (2018) points out 
that they are structures that are organized, implemented, flexible, without hierarchy; that is why they are 
called networks, this definition is complemented with the statement of Rivera G. (2018), "a network is 
the practice of interdisciplinarity". This is relevant since in the research networks, researchers from 
different fields of knowledge participate, through peer dynamics, in different fields, with different 
experiences and visions of the object of study, as well as how to solve problems, which are addressed 
from multiple perspectives, within a framework of flexibility but in an organized manner for the 
achievement of the objectives. 

Necoechea M. (2018) defines knowledge networks as "the expressions of human interaction in a social 
context of their own and intimately linked to the development of civilizations". Innovation networks, 
according to Cantnera and Rakec (2014), Espinoza, (2011), [both cited by Necoechea M, 2018], indicate 
that these networks contribute to facilitating the interactions between scientific, technological, industrial, 
financial and economic environments. They show its usefulness both in the field of innovation of 
products, processes and services, and in that of technological diffusion in the productive, transformation 
and social sectors. In this framework of definitions, networks are made up of researchers belonging to 
different fields of knowledge, the degree of their complexity is determined by their dynamics, a typology, 
and characteristics of the networks have been generated, which are presented below. 

1.3 Types and characteristics of networks 
There is different sort of networks, among these we can find: social, thematic, academic, research and 
innovation. Social networks are basically for information exchange; a clear example is TWITTER. 
Academic, thematic and research networks seek to exploit the integration of many specialists. A purpose 
of networks is to have qualified opinions about scientific problems, the network of specialists is useful, 
to find the best persons who answer the problem (Aranda B. 2018). 
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Also there are collaborative networks where interaction and the exchange of information or consultation 
of a specific scientific topic is not enough. In these collaborative networks, collaborative work the solution 
is sought. The generation of knowledge, in such way that the exchange of material is given, and even 
the physical displacement of the members of the network towards a specific point is required, thus 
generating a mobility network. (Aranda, B., 2018) 

The typology of knowledge networks according with their objective, is presented by Necoechea M 
(2018), which includes: information and communication networks, academic networks, thematic 
networks, research networks, innovation networks and networks of Technological services. According 
to Stenzano -Pérez, (2012), Treviño et al, (2006), (cited by Necoechea M.2018) the academic, research 
and innovation networks, are three stages through which a group of academic work must pass, until 
they are able to conform to innovation networks, also known as techno-economic networks. 

According to the operation of knowledge networks, Gaete F. and Vásquez J. (2008) presented the 
following typology, “Table. 1” 

Table 1.  Typology of knowledge networks. 

Type of network Objective 
Internal knowledge 
management 
networks 

Associated by thematic area are internal to organizations 

Strategic alliances They look for a competitive advantage in the market and are usually established 
with other sectors 

Communities of 
professional practice 

They seek to reinforce competencies through the exchange of information, they 
are informal and voluntary 

Expert networks Its purpose is to promote strategically research findings towards selected key 
institutions. 

Information networks Objective to have access to information provided by the members of the 
network. 

Formal knowledge 
networks 

They influence researchers or decision-making groups, they are institutionally 
supported networks, and they gather experts on specific topics and are 
committed to well-defined objectives and work programs subject to evaluation. 
They represent a coproduction model of useful knowledge with economic value 
and training of human resources, institutionalization facilitates the development 
of long-term programs. 

Nota: Gaete F. y Vásquez J. (2008) Conocimiento y estructura en la investigación académica una aproximación desde el 
análisis de redes sociales. REDES- Revista hispana para el análisis de redes sociales Vol. 14, no 5. Junio. Rescatado de 
http://revista-redes.rediris.es 

Necoechea M (2018) agrees with the type of networks; they were shown in table 1; they are: knowledge 
networks; information and communication networks; academic networks; thematic networks; research 
networks, known as laboratories without walls; which are associations of R & D groups for the 
development of research and technological development activities; and finally, innovation networks, 
which contribute to facilitate interactions between scientific, technological, industrial, financial and 
market environments, generating innovation in products, processes and services. 

Some network characteristics that Ávila de Lima (2008) detected are: 1) Creation, if it is emergent or 
sponsored. 2) Composition of the network, generated by an individual, collective or institution.3) 
Structure combines the positions that make up the network. 4) Density, centralization and connectivity. 
5) Substance of the network, its mission, goals, norms and objectives. 6) Dynamics of the network, if it 
is aimed at achieving objectives or has a fortuitous trajectory and 7) Efficiency of the network, its impact 
and achievements. 

1.4 Research networks at the National Polytechnic Institute (IPN) 
The National Polytechnic Institute is an Institution of Higher Education, leader in its field of knowledge, 
nine networks were formed and recently at the end of 2018, two more were created as can be seen in 
“Table 2”. 
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Table 2. Networks and date of creation. 

Field of knowledge of the Networks -IPN Creation date 
Biotechnology Network December 31, 2006 
Environment Network December 31, 2006 
Network of Nanosciences and Micronanotechnology December 31, 2006 
Computer Network January 30, 2009 
Energy Network July 31, 2010 
Network of Telecommunications Experts March 31, 2011 
Economic Development Network May 17, 2011 
Health Network September 20, 2011 
Network of Experts in Robotics and Mechatronics Jun 01, 2012 
Network of Automotive Innovation Experts August 31, 2018 
Network of Experts in Complex Systems August 31, 2018 

Note: Prepared by the authors with information from the web page of the Research and Postgraduate 
Networks of the National Polytechnic Institute, retrieved at: http://www.ipn.mx/coriyp/. Clarification, all are 
research networks but the difference between the term that is used of network and network of experts, is 
related to the requirements to enter each of them. In the networks, members belong to the National System 
of Researchers of Conacyt and have high productivity. In the case of expert networks, due to the nature of 
these networks, technical specialists can be part of them, who in many cases have a high experience in 
specific fields of that area of knowledge. 

The operation of the networks requires the effort of the communities, academic units and administrative 
areas, which favors the strengthening of the educational and social integration models of the National 
Polytechnic Institute. This will favor the flexibility of the plans and programs of study, the mobility of the 
academics and the students, as well as the horizontal and vertical cooperation of the academic 
community. 

1.5 Problematic 
Some of the problems identified by Barringer and Harrison  [(2000) (cited by Ávila de Lima, 2010)], in 
networks creation are: lost of confidential information that could be used to register a patent and that is 
socialized through the network; complexities of management (the risk of multiple meetings on problems 
result in costly delays and cause widespread feelings of frustration); financial and organizational risks 
(risk of opportunistic withdrawal of members of the network, to ensure various privileges); conflict among 
members of the network due to differences in scientific culture or differences in the methods used; losses 
of organizational flexibility (risk of losing the possibility to establish relationships with others); risk of work 
overload (participating in a network may overload the work researcher in addition to their activities in the 
institution to which they belong). 

Gaete F. and Vásquez J. (2008) identified problems such as: no network is totally structured, many 
researchers of any of them do not participate in research projects with other researchers; within the 
network, there are more or less stable groups, but generally, they are made up of groups of friends or 
correspond to the elite of a specific area; there are groups whose participation in the network is 
intermediated, so there is limited participation to access the resources that can be assigned to the 
network. 

Some networks authors, have focused on identify problems in terms of structure, socialization has 
identified differences in forms of work and others, but none focused on the challenges faced by 
researchers and especially the coordinators of a network in the processes of conformation and 
operation. Therefore, this research is focused around the challenges faced by researchers who 
coordinate a research network. 

In this document we analyze the different experiences that the coordinators and excoordinators of the 
research networks in the National Polytechnic Institute have experienced and which were called 
challenges. Some of the proposals made by the researchers-network coordinators are also presented. 
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2 METHODOLOGY 
The aim of this research was to determine the challenges that Research-Networks Coordinators (RNC) 
are facing at IPN, to develop networking strategies that supports their operational efficiency, their 
expansion, and the creation of new ones. 

The research methodology was qualitative. For this purpose, we developed and deployed semi-
structured interviews. The analysis of the information was carried out using a reflected method 
supported by Atlas ti, software to manage data collected from interviews. 

3 RESULTS 
The results related with the challenges in the conformation and operation that the RNCs faced to start 
and operate a research network at the IPN in their field of knowledge are presented in “Fig. 1”. The 
higher frequencies were present in organization and communication challenges.  

 
Figure 1. Challenges identified in the conformation and operation of a Network. 

3.1 Unawareness in which subjects researches of network works. 
To work among other networks members, the challenge has been to find the members who share same 
research areas, for instance:  nanotechnology and computer members, who were already touching on 
health issues in their work, as well as having time and desire to work in network. (Luna, H. 2018). Among 
more than 1200 IPN researchers it is difficult to do the matches.  (Durán P. 2018). Almost nothing is 
known about the expertise of each member (Ramírez S, 2018). 

3.2 Risk to maintain the productivity in the network. 
Nowadays is a risk to work in network projects since IPN research productivity is evaluated individually. 
Over attention to network projects could resulting in low individual productivity (Luna H, 2018) 

If the researchers belong to the SNI, they are thinking about their individual productivity, because if they 
want to continue in the National System of Researchers they should continue publishing and graduating 
students. If they are asked for more collaboration in multidisciplinary projects, results difficult since the 
network would move of their natural line of action as researchers. (Ramírez S. 2018). It is necessary to 
consider that the requirements of permanence in the SNI, are increasingly rigorous. 

3.3 Challenge of Organization 
In “Fig. 2”, we can see the different elements that challenge the network organization. Organization 
category, corresponds to one of the most frequent challenges mentioned by the network coordinators, 
finding fourteen different opinions related in one way or another with the concept of organization. As 
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mentioned by Sossa A. (2018), in a network of experts a fundamental problem is to bring together in a 
few lines the axes of the research, it is not an easy task, since each person has their own line of research. 

Each IPN researcher works up to twelve hours a day. It is difficult to attend students, theses direction, 
teach undergraduate and postgraduate levels, to write papers, to decide where the research results will 
be presented, etc. (Durán P.2018). Besides all of this, to complying with administrative aspects 
requested by the authorities (Rubio, 2018) and looking for scholarships for their students (Durán, 2018). 

Another issues identified are: lack of motivation for networking work (Luna, H. 2018); organization issues 
(Sotelo, 2018); changes in global Coordinator of networks (changed the conception of the networks 
(Rubio, 2018), which reduced the participation of members in some networks); lack of integration 
(Sotelo, 2018); network coordinators perform three functions at the same time, and must comply with 
everything, therefore, support staff is required for the operation of network management. 

More communication among node Coordinator and his node members it is necessary (Sotelo, 2018). 
Some protocols must be accomplished (Silva, 2018). The administrative support staff that assists the 
researchers have important activities for the network, their frequent change affects the achievement of 
the objectives of the network. (Ramírez, 2018). For the health network has been difficult to generate a 
doctorate program derived from the network due to the complexity of the area (Rubio, 2018). 

 
Figure 2. Challenge of Organization. 

3.4 Communication 
In “Fig. 3”, you can see the way in which the elements that make up the communication challenge are 
distributed. Researchers change their emails frequently, which is the most common way of socializing 
information. There is a lack of greater communication, better communication channels are required 
(Sotelo, 2018), which put the researchers of the different centers in touch. (Duran, 2018). The 
researchers consider that they are all experts in the area and often consider that the other researchers 
are not always right, even when working on the same project. (Ceballos, 2018). 

In the Academic Units, there is a lack of internal knowledge of the peers, it is not known what the peers 
do in the same research center. (Ceballos, 2018). To stay up-to-date in any area of knowledge, you 
should read about 7.5 articles per day. The complexity of human beings can be an obstacle for 
communication (Ramirez, 2018). There is a lack of communication among the members (Ramírez, 
2018). 
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It is a big issue the translation of the different forms of technical expression among members belonging 
to different areas of knowledge, as well as the methodologies they use. (Rivera, 2018). There is a lack 
of more effective communication between the researchers of the Canters or of the Faculties with the 
companies since the time are managed differently between the business or industrial sector and the 
educational institutions. The time of an investigation for an investigator can last eight years, for an 
entrepreneur it must last for months and it bears the stamp of pesos. In the case of the government, 
changes must be made and the impact, as far as possible, must occur within a period of government. 
(Rivera, 2018). 

Without an effective computer platform that can contain information, the work gets complicated 
(Reguera, 2018). Information massification of (Rubio, 2018). It is difficult for researchers to provide 
information about outside peers with which they are working. It is not known, in how many research 
projects to solve national problems the researchers are participating; an exhaustive search has to be 
done. 

 
Figure 3. The Challenges of Communicationn 

It is a big issue the translation of the different forms of technical expression among members belonging, 
to different areas of knowledge, as well as the methodologies they use. (Rivera, 2018). There is a lack 
of more effective communication between the researchers of the Canters or of the Faculties with the 
companies since the time are managed differently between the business or industrial sector and the 
educational institutions. The time of an investigation for an investigator can last eight years, for an 
entrepreneur it must last for months and it bears the stamp of pesos. In the case of the government, 
changes must be made and the impact, as far as possible, must occur within a period of government. 
(Rivera, 2018). 

3.5 Economic supports 
Researchers are always dependent on what the network is going to give them and to go to events they 
always ask themselves what the network is going to pay for. This conditions the number of attendees. 
(instead of saying that I will contribute to the network, or that I will pay myself). One of the challenges 
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was to integrate and convince the participating teachers, who were not in the network, convincing them 
so that the Institute would give them money to work. (Ceballos, 2018). Seek economic support outside 
the Institute, it is difficult, but not impossible (Ceballos, 2018) 

Resources are required and it is not only money is infrastructure, in addition that money is always being 
limited, and to be looking for calls abroad is increasingly difficult to compete for resources, asking is 
simple, searching is difficult and also find. (Duran, 2018). 

3.6 Normativity 
The moving of the indicators of the Sections of Postgraduate Studies and Research and Research 
Centers indicators to the networks has been complicated (Rubio, 2018), given that the dynamics in a 
section or center is different than a network. 

One of the limitations to increase the health network membership, is that many doctors working in 
hospitals can´t belong to the network since they are not IPN employees (the IPN does not have hospitals, 
which would be the doctors who work in them, which would be integrated as members) (Ceballos, 2018). 

3.7 Size of the network 
There are too many researchers’ groups with potential to become a consortium with different themes. 
Othet issue is the network publication, few researchers certain people participate in the network 
publication that really give life to scientific collaboration. (Ramírez, 2018). 

3.8 Team work 
IPN researchers do not know how work in team or networks (Ceballos, 2018, Silva, 2018). More 
participation is required to propose ideas of new projects (Sotelo, 2018). The biggest challenge in the 
health network, is that networks being formed with people who have ideas and goals in common. (Luna, 
2018) 

4 CONCLUSIONS 
It was concluded that both the general objective and the specific objectives were reached since the 
following points were responded: 

The challenges faced by Network Coordinators to start or operate a network were: ignorance of the 
researcher on the subject of the network; insecurity to maintain their personal productivity for their 
participation in network; organization; communication; economic supports; normativity; Network size 
and teamwork. 

The characteristics with greater coincidence among the researchers were aspects of the organization 
that they had to face and reinvent the way of organizing the work of management and collaboration and 
cooperation in work groups. 

Communication was another element of high frequency, both formal and informal communication, 
because a network members are from different areas of knowledge, the language that is used interferes 
with the meanings that are assigned between areas. 

The research networks in the National Polytechnic Institute are of an institutional type, greater link is 
required between the coordination of the networks with the coordinators of each network and with its 
members. 

One of the actions of researchers that most affects network communication is the change of email or 
cell phone number, since it is the most frequent means of use for inter-network communication. 

The networks support required are: financial and infrastructure in the place of adscription of network 
coordinators, missing a specific place where to carry out their coordination activities and staff to support 
the management activities of the networks. 

Perhaps the most important challenge is the SNI researcher’s ego, since each and every one of the 
members of a network is a leader and therefore is complicated to work with groups of leaders. 
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