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Summary

This methodology was applied for the early design of a mechatronic laboratory in the Monterrey 
campus of the ITESM. The aim was to support the design and development of their didactic 
equipment workstation of automatic logic control by creating a standard guide allowing the group 
involved to have a documented process to obtain a teaching guide of automatic logical control. The 
outcome expected was to establish a first effort concerning the stage of “understanding opportunities” 
to support the early design of this laboratory which model could be successfully commercialized in the 
future in other campuses of this Institute or in other organizations. 

 : In this paper, we propose a methodology that incorporates competitive intelligence with 
product design and development methodologies enhancing an active learning environment. The 
purpose is to successfully identify opportunities to innovate and support an entrepreneurial effort of an 
engineering laboratory of an academic private Institute: ITESM (Tecnológico de Monterrey) located 
on Mexico. 

Keywords: Mechatronic laboratory, didactic equipment workstation, competitive intelligence, new 
product development (NPD). 

Résumé : Dans cet article, nous proposons une méthodologie qui intègre  la veille concurrentielle à la 
conception de produit afin d’expérimenter d’autres processus de cette méthode dans un contexte 
d'apprentissage actif et permanent. L'objectif de cette expérience didactique est d’identifier les 
innovations et de promouvoir l’esprit d’entreprise dans le laboratoire d'ingénierie d'un institut 
académique privé : ITESM (Tecnológico de Monterrey) situé au Mexico. 

Cette méthodologie a été mise en œuvre  dans un laboratoire de mécatronique  situé sur le campus 
principal de cet institut. Le but de l’expérimentation a été de soutenir la conception et le 
développement d’un outil   d’apprentissage automatique permettant l’élaboration d’un guide commun 
destiné à tout groupe incorporé dans cette formation.  En effet, les objectifs du stage  étaient de faire 
comprendre aux apprenants comment saisir les opportunités innovantes à partir de cette méthode de 
développement et de réaliser un guide modèle qui pourrait être réapproprié par d’autres instituts 
académiques et/ou organisations (institutions, entreprises et autres..) 

Mots clés :

 

 Laboratoire mécatronique, station d’apprentissage, veille technologique, veille 
concurrentielle, développement de nouveaux produits (NPD), innovation.    
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Competitive Intelligence proposal for supporting a mechatronic laboratory 
in a private academic Institute 

 

1 - INTRODUCTION 

Universities have constantly been interested in 
creating a working culture based on 
innovation, entrepreneurship and enterprising 
with the creation of centers of entrepreneurship 
(Menzies, 1998; Trim, 2003). In the past years, 
universities from around the world have been 
working on improving their entrepreneurial 
activities (Wright et al., 2007) by focusing on 
various activities related to patents, licensing, 
and research joint ventures to create spin-off 
companies (Siegel, Wright and Lockett, 2007). 
Some universities have incorporated these 
subjects in their courses, however the results 
have not been the expected ones since the 
participants have not been able to participate in 
real life exercises. Given that universities also 
need to develop business venturing and 
commercialization skills (Siegel and Phan, 
2005; Siegel, Wright and Lockett, 2007, Cantú 
et al., 2009), they have been interested in 
designing laboratory courses that initially are 
to be applied in the same campus and try to 
commercialize them externally. 
 
In 2000, the mechatronics engineering 
undergraduate directors of the ITESM 
(Tecnológico de Monterrey) had the objective 
of designing, building and developing a new 
automatic logic control station in the 
university’s main campus mechatronic 
laboratory for professors and instructors to 
teach mechatronic material to students. 
Currently, the mechatronic engineering 
students at several campus in north states of 
México took courses in the actual mechatronic 
laboratory, but the results were not the 
expected ones since directors and students 
desired more activities related to applied 
logical control systems. The ITESM campus 
Monterrey was interested in designing the new 
laboratory courses, however the team members 
would also like to identify the market 
opportunities of the business in order to 
initially create more laboratories in other 
campuses of the same institution and in the 
future to commercialize this model in 

companies or other organizations. Given this 
situation, the project presented in this article 
has been developed with the objective of 
establishing a methodology that supports the 
design and development of the didactic 
equipment workstation of logic control by 
creating a standard guide allowing the group to 
have a documented process to obtain a 
teaching guide of logical control. In order to 
develop the proposed methodology, various 
techniques and processes have been analyzed, 
including competitive intelligence, product 
design and development, active learning, 
didactic equipment workstation workstations, 
and concurrent engineering. 

2 – IMPLEMENTATION IN A PRIVATE 
ACADEMIC INSTITUTE 

In Latin America most of the organizations 
have not implemented yet a formal competitive 
intelligence process; as a consequence they are 
constantly surprised by the changes in the 
forces of the environment. Even though some 
of them have shown interest of implementing 
this formal process, in many cases they still 
solve most of their problems in the short run 
with minimum anticipation. In high developed 
countries universities, institutes and research 
centers support companies by providing 
guidelines and consulting services that allow 
them to formally analyze the competitive 
environment. 
 
One of Mexico’s main industrial areas showing 
interest in implementing competitive 
intelligence activities is Monterrey, Nuevo 
León where more than 13,000 manufacturing 
companies are present. Some of the industries 
that coexist in the city are related to steel, 
cement, household appliances, synthetic fibers 
and glass. 
 
Additionally, the city of Monterrey contains 
the country’s largest number of universities 
and technological institutes on a per capita 
basis. One of the most important private 
academic institutions in Latin America is 
ITESM (Tecnológico de Monterrey). Founded 
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by companies in 1943, this Institute has grown 
into a nationwide university system of 31 
campuses that has more than 8,000 professors, 
which educate approximately 90,000 students 
in its 57 undergraduate, 53 masters and 10 
doctoral programs (ITESM, 2010). Given the 
importance of academic and business 
relationships, ITESM constantly offer training 
and consulting services to companies that wish 
to design and implement breakthrough 
methodologies to improve their performance. 
 
The main campus of ITESM is located in 
Monterrey, Mexico. In July 2009, the 
mechatronic department of this campus, was 
interested in applying competitive intelligence 
during the early design stage of the new 
mechatronic laboratory courses that students 
are required to complete. Initially, the campus 
was only interested on creating the new 
courses, however they have shown interest in 
creating a documented teaching guide that can 
be applied in other campuses and consequently 
commercialized externally. 

3 – BACKGROUND INFORMATION 

3.1 – Competitive intelligence 
Companies are constantly interested in creating 
competitive advantages superior than their 
rivals not only to attract new customers but 
also to react according to competitive forces 
movements from the environment (Heppes and 
du Tiot, 2009). One methodology allowing 
companies to monitor the external forces is 
competitive intelligence. One of the most 
leading organizations that promote competitive 
intelligence around the world is the Society of 
Competitive Intelligence Professionals (SCIP). 
Established in 1986 is a global nonprofit 
membership organization from USA that 
provides training and networking opportunities 
for business professionals interested in 
competitive intelligence through publications, 
conferences, courses, among others. (SCIP, 
2010). According to the SCIP, competitive 
intelligence is “the process of monitoring the 
competitive environment and analyzing the 
findings in the context of internal issues, for 
the purpose of decision support...involving the 
legal and ethical collection of information, 
analysis that does not avoid unwelcome 
conclusions, and controlled dissemination of 
actionable intelligence to decision makers” 
(SCIP, 2010). 

 
Competitive intelligence allows companies to 
obtain valuable knowledge from the 
environment to support decision process and 
strategic planning (Dishman and Pearson, 
2003; Wright et al, 2007; Jourdan, Rainer and 
Marshal, 2008, Zangoueinezhad and 
Moshabaki, 2009). 
 
The primary goal of using this methodology is 
to deliver « actionable intelligence » (Fuld, 
1995; Fahey, 1999; Nolan, 1999; Fuld, 2000; 
Saayman et al., 2008), which includes 
information that has been identified, 
synthesized, analyzed, evaluated and 
contextualized (Saayman et al, 2008). This 
information could be obtained from primary or 
secondary sources according to specific key 
performance indicators and needs of the 
decison group involved. Approximately 90% 
of the information needed to take decisions is 
already public or can be developed from public 
and legal data (McGonagle and Vella, 1998; 
Teo and Choo, 2001) the main issue is how to 
identify it and transformed it. 
 
Different evidences shows that competitive 
intelligence gives a big support on creation of 
competitive advantages (DeWitt, 1997; Teo 
and Choo, 2001) and also improves the 
company’s performance (Daft, Sorumunen and 
Parks, 1988; Teo and Choo, 2001) as a 
consequence of a better business planning 
(Gordon, 1989; Teo and Choo, 2001), new 
product introduction, new market 
developments (Ahituv, Zif and Machlin, 1998; 
Teo and Choo, 2001) and other initiatives 
concerning this methodology. 
 
Moreover, it is important to stress that 
competitive intelligence improves risk 
awareness by identifying weak signals 
concerning synergies and movements coming 
from the external environment (competitors, 
suppliers, customers, economic forces, etc), as 
a consequence companies could be aware of 
what happen or could happen and react 
proactively (Zha and Chen, 2009). This 
methodology also has a prospective focus, if 
companies know in advance future changes in 
the environment; they would be able to take 
better decisions at the right time. 
 
To develop an initiative of Competitive 
Intelligence the following methodology 
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(Ashton and Klavans, 1997; Norling et al., 
2000; Rodríguez and Gaitán, 2004) has been 
proposed: 

• -Planning and direction: to develop a 
plan according to the organization’s 
needs by identifying goals and 
strategic actions that should be 
accomplished 

• -Selection of sources: an evaluation 
should be developed to select those 
primary and secondary sources of 
information that could allow the 
company to obtain critical and 
trustworthy data 

• -Process and collection of information: 
to define a strategy to: identify right 
information, collect it, and organize it 
to posterior analysis. Information 
could be registered by keywords or 
affinity groups (categories, years or 
relevance) 

• -Analysis of information: only 
pertinent and relevant information 
should be taken into consideration, 
there are many kinds of tools that can 
be applied (scientometrics, swot, 
porter, etc.) that depend on the 
objective and focus of each project 

• -Diffusion of results: it should be taken 
into consideration the persons who 
will take decisions (Güemes and 
Rodríguez, 2007), disseminating 
results should be in the right time, at 
the right way and the right person 
(final client). A disseminate format 
easily to understand and useful to 
improve decision making process 

 
This methodology is not a lineal process it is 
like a cycle with interdependent stages, where 
all activities are focused on getting a final 
outcome that would have an impact on 
identifying opportunities to innovate 
improving the competitive position of the 
organization. 

2.2 – Product design and development 
As a consequence of economical crisis and 
highly evolution of environment, industries 
have an increasingly effort focusing on the 
design stage during the product development 
process. They look to obtain cheaper and faster 
manufacturing processes, add value from new 

material choices, respect environment applying 
more sustainable and efficient systems, and in 
general enhance their strengths to compete 
more effectively and efficiently. (Ward, 
Runcie and Morris, 2009). The design stage 
plays an important role when developing a 
product since it defines the physical form of 
the product to adapt it accordingly to the 
client’s needs (Ulrich and Eppinger, 2004). In 
order to personalize a product, companies 
should design based on user insights allowing 
it to specify its properties by defining the 
actual and future requirements for its use 
(Randall, Ulrich and Terwiesch, 2003; Kimita, 
Shimomura and Arai, 2009). Using external 
collaboration could make companies have 
faster development-to-market time (Johnson 
and Filippini, 2009) since customer and 
supplier insights are transferred more 
efficiently to key decision makers building a 
more effective relationship with customers 
(Kimita, Shimomura and Arai, 2009). These 
external collaborations allow companies to 
focus on problem definition, inter-firm 
information sharing, and problem-solving 
among the actors involved (Andersen and 
Munksgaard, 2009) by designing a product that 
meets each one of the participant’s 
requirements. An interesting tool that allows 
companies to minimize the product’s time-to-
market is called “concurrent engineering” 
which is based on changing activities from a 
lengthy sequential system into a more compact 
process (Kincade, Regan and Gibson, 2007). 
Its objective is to reduce the total time of the 
process by concurrently executing the different 
activities related to design and production 
(Barba, 2000). Companies apply concurrent 
engineering in their production by analyzing 
multiple aspects of a product and multiple 
stages of product development and production 
(Carter and Baker, 1992; Chase and Aquilano, 
1992; Kincade, Regan and Gibson, 2007). This 
initiative allows them to formulate a detailed 
concept of how the product should be designed 
by determining the internal and external 
specifications in each stage covered. 
 
Innovative companies involved in developing 
new products also apply new products 
development (NPD) methodologies to improve 
process concerning development of ideas into 
products that can be successfully 
commercialized. These methodologies are 
similar, as we can see. Ulrich and Eppinger’s 
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NPD approach (2004) covers six stages 
(planning, concept development, design at 
system level, detailed design, trials, and initial 
production). Rosenthal (1998) also presents a 
NPD process having almost the same stages 
(planning, design at system level, detailed 
design, and initial production). The NPD 
process proposed by Otto and Wood (2001) 
contains three stages (understanding the 
opportunity, concept development and concept 
implementation). Each one of these NPD 
processes could allows companies to 
effectively develop an idea in order to create a 
new product that with the help of stakeholders 
will meet their requirements and will be 
considered a market success. 

2.3 Active learning and didactic equipment 
workstations 
Given advances in technologies, students are 
developing multi-tasking techniques, are 
interested in multimedia entertainment, 
interactivity and have a minor tolerance of 
traditional teaching techniques like lectures 
(Prensky, 2001; Blouin et al, 2009). In order to 
communicate the best ideas to the students, 
instructor’s techniques like question and 
answer sessions, provocative statements or 
arguments, case studies and scenarios, and 
group exercises can be applied (Price, 2010). 
These techniques make students to develop 
abilities and knowledge concerned their 
subjects of interest, for this purpose it’s also 
important to implement active learning 
situations where students can solve problems 
in real life situations. More effective long-term 
learning can be obtained if active learning 
considers discussions and practicing by doing 
(DiPiro, 2009). In order to simulate the real life 
situations, teaching courses can use didactic 
equipment workstations to build a similar 
working environment where real problems 
could be analyzed and students could propose 
real solutions. In this case the learning process 
is based on experiences that allow students to 
learn by themselves (Rebollo, 2009). 
 
It is also important to consider teaching web 
technology as it adds a high value to the 
teaching and learning process considering 
powerful information, managing tools and 
efficient diffusion ways (Ogunleye, 2010). 
However all teaching tools should be 
constantly evaluated to monitor its impact in 
active learning (Ogunleye, 2010) for this 

purpose it could be taken into account opinions 
of all people involved (students, instructors, 
and course designers). Finally we can say that 
incorporating these techniques in the courses 
allows students to be able to reason, reflect, 
debate, examine and explore different subjects 
of interest (Price, 2010) where each one of 
their decisions could create a real life outcome 
that can be evaluated.  

3 – DESCRIPTION OF THE PROPOSED 
MODEL 

In order to design and develop a didactic 
equipment workstation in a mechatronics 
laboratory of the ITESM campus Monterrey a 
methodology incorporating tools such as 
competitive intelligence, and product design 
and development was developed. The 
methodology is shown in Figure 1, the 
following considerations should be taken into 
account: 

• The process used for the design should 
be integrated in a concurrent way in 
each of the steps and the group 
workers will work in teams having 
constant communication 

• Since this design is focused on 
teaching, the intelligence process 
should be based on internal and 
external clients. 

• The methodology is designed for an 
organization in our case an Institute 
but could be applied in other entity 

• A general methodology covering all 
stages of product development was 
designed but given the big dimension 
of this project only the first stage 
concerning understanding 
opportunities was applied in this case. 

 
Figure 1 Representation of Model Proposed 

3.1 – Understanding opportunities 
The first phase of the proposed methodology is 
« Understanding Opportunities » were all the 
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aspects related to the conception of an idea for 
development will be known by understanding 
the market opportunities related to the client’s 
needs, and the strengths and weaknesses the 
organization has. The steps that should be 
completed in this initial phase are: 

• Mission, Vision, and Objectives: It 
starts by stating the mission showing 
why the organization exists or why it 
is in its actual industry. Some of the 
questions that can be used as a guide to 
this step are: 

During how much time the 
organization will be satisfying this 
mission? 

  What does the organization offer?  
  To whom is the product offered? 

What market segment is being 
targeted? (Collins and Porras, 
1996) 

The vision of the organization should 
be developed considering the 
following two aspects: the reason of 
being and the long-term future 
aspirations of the organization (Collins 
and Porras, 1996). By stating the 
objectives, the organization could try 
to accomplish its own goals that will 
be transformed into action plans. 

• Client’s Needs: Know who about the 
client  and their requirements’, the 
organization can apply interviews, 
questionnaires, polls, and other means 
to obtain all the information directly 
from the client. It is important to 
collect the client’s data, interpret it 
according to their needs, organize their 
needs in affinity diagrams and 
establish priorities or importance 
(Ulrich and Eppinger, 2004). 

• External Analysis: This step allows the 
organization to determine new 
developments, techniques, products or 
in general opportunities to innovate. 
For this purpose contribution of 
competitive intelligence is 
fundamental. The approach proposed 
by Dishman & Calof (2008) covers the 
following steps: planning and 
direction, collection, analysis, 
communication and decisions. This 
process is similar to the competitive 
intelligence process described before; 
however a difference exists in the 

communication step where it tries to 
create awareness and an organizational 
culture tailored to distribution needs. 

• -Competitive Analysis: There are 
many possibilities to develop this 
stage. The important issue is to choose 
a tool to help the organization to 
determine their current competitive 
position and prospection of its future at 
different levels: market, technical, 
logistic, etc. 
Benchmarking for example is a good 
tool to compare the organization’s 
products with the ones of the 
competition (Ulrich and Eppinger, 
2004) or related companies. 

• -Internal Analysis: This step and the 
previous one are closely related, in this 
case is well known the application of 
SWOT (Strengths, Weaknesses, 
Opportunities, Threats) matrix 
(Arroyo, 2005). This matrix could be 
developed with the input from the 
previous analysis. 

3.2 – Concept development 
It takes into account the functional and design 
aspects of the product in order to define its 
structure and finally its production and 
distribution. It involves the following steps: 

• Portfolio Planning: This step consists 
on the definition of the different 
products offered by the organization, 
including an initial drawing and brief 
description of each one of them. These 
drawings can be organized by market 
segments, type of need or by another 
aspect related to strategy. 

• Functional Model: To clarify and 
design the architecture of the product 
it’s necessary to create a model to see 
how the product should work. Initially, 
it’s necessary to determine the 
principal functions and sub-functions 
the products will have, and its 
relationships to create a logical 
sequence according to the inputs, 
interconnections and outputs (Otto and 
Wood, 2001). 

• Product Architecture: This step takes 
into account the critical decisions 
related to the physical operation of the 
product (Otto and Wood, 2001) in 
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order to see if the concept can really be 
developed. This step also creates a 
solid base to organize and manage the 
following activities related to the 
product’s development, where the 
team in charge of the project should 
define optimal solutions for its design. 

• Engineering Concept: During this step, 
designers apply their creativity to 
generate innovative concepts 
according to their demands. It is 
necessary to repeatedly refine and 
sketch the solutions with respect to the 
customer’s demand, technical 
specifications and other critical issues. 

• Specifications: Once the work team 
defines the quantitative specifications 
of the product, they should be 
transformed into production 
requirements in order to define each 
detail of its structure to be considered 
in the posterior activities. 

3.3 Product Development 
It takes into account the previous steps needed 
to create the product, starting with its design 
and finalizing with the development of the 
physical product. The steps included are the 
following: 

• Trials and Prototypes: Initial and non-
working models are created allowing 
clients to offer feedback and 
consequently refine the final concept. 
Prototypes should constantly be 
modified to effectively meet the 
client’s needs. 

• Detailed Design: During this step, the 
product’s characteristics are 
specifically defined by designing the 
functional part of the product and 
decisions are taken according to the 
geometry, the materials used and the 
unique parts of the concept. With the 
help of Computer Assisted Design 
(CAD) software, the work group can 
generate, visualize and rapidly modify 
the tridimensional design. 

• Initial Production: Once accomplished 
the production plan, the available 
resources and the assembly process are 
developed, an initial production of the 
product is made. This step has the 
objective of verifying the production 

control of the process by obtaining the 
clients approval and making final 
modifications in the product or 
production process. 

• Sales/Distribution: Since the 
production has already been controlled 
in the previous step, it’s now necessary 
to synchronize the work related to the 
other areas of the organization: sales, 
marketing, advertizing, inventories and 
distribution. It’s important to state that 
marketing and advertizing play a 
critical role in the client’s decision 
since the product is shown to the 
public and the buyer is motivated to 
search for it directly or through a 
supplier. The organization should also 
consider the distribution of the product 
by taking decisions according to how 
they should deliver the product to the 
client. 

• Services After Sales: The organization 
needs to continually monitor the 
clients’ needs and requirements. The 
greatest benefit of this step is to 
maintain communication with the 
client to improve and lengthen the 
relationship that could allow them to 
know new preferences or needs that 
may be required by the product. 

4 – APPLICATION 

The previous approach is a general 
methodology that could be applied to design 
and develop products. For the specific purpose 
of this article the initial stage (understanding 
opportunities) will be applied to the design and 
development of the new mechatronics 
laboratory at the campus Monterrey of ITESM. 
It should be taken into consideration that: 

• The application will be related to the 
teaching environment, in particular 
with a didactic equipment workstation 
used for the student’s learning 

• Even though the case study was 
developed at the Campus Monterrey of 
ITESM, the development of the new 
mechatronic laboratory will be 
managed as an external organization 
by taking into account the competitors 
involved in the same subject teaching 
industry. 
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The results of each step in the initial phase of 
our methodology are shown as follows: 

• Mission, Vision, Objectives: 
According to the model developed by 
Collins & Porras (1996) the mission, 
vision, and objectives where 
established as: 

Mission 2009-2012: We are an 
organization that offers didactic 
workstations of automatic logic 
controls to universities, academic 
institutions and industrial training 
facilities in Monterrey, N.L. 
(México), having the competitive 
advantage of its didactic design 
for active learning. 
Vision 2010-2015: We offer 
didactic workstations of automatic 
logic controls trying to be the 
principal suppliers of the service 
to universities, academic 
institutions and industrial training 
facilities of the country. 
Objectives: Design didactic 
equipment workstation for active 
learning, improve the design of 
the actual equipment, 
commercialize the didactic 
equipment workstation, and 
establish an advertizing strategy 
based on the identified benefits 
for universities, academic 
institutions and industrial training 
facilities. 

• Client’s Needs: The client’s identified 
for the case study are the following: 
the organization in study (board of 
directors); universities, academic 
institutions and industrial training 
facilities (ITESM campus Monterrey, 
Mexico; Universidad Regiomontana in 
Monterrey, Mexico; Universidad 
Autónoma de Nuevo León in 
Monterrey, Mexico; Universidad de 
Monterrey in Monterrey, Mexico; Tec 
Milenio in Monterrey, Mexico); 
instructors of the logic control lab (3 
instructors at ITESM); and the 
students using the logic control lab 
(approximately 100). After making 
various interviews with the potential 
clients, the following needs where 
identified as critical: design based on 
active learning, improve the financial 

status of the organization and improve 
the teaching methods. 

• External Analysis: Using the 
Competitive Intelligence process 
proposed by Dishman & Calof (2008), 
the results in each of the steps are the 
following: 

Planning and Direction: This 
stage included a planning process 
based on previous stages, 
description of the competitive 
environment, and objectives to 
accomplish.  
Collection: A determination of 
databases useful was made 
combined with interviews of 
experts in this field. Databases 
like IEEE Xplore, ProQuest 
Science Journals, and EBSCO 
Business Source Premier were 
analyzed, finally 22 articles were 
collected, in most of the cases 
their main issue concerned the 
implementation of virtual 
laboratories to improve the 
student’s learning capabilities 
through the use of web tools. 
The following competitors were 
identified: FESTO, ARMFIELD, 
FEEDBACK, AMATROL, and 
ECP (Education Control 
Products). An analysis of them 
based on its focus on innovation 
and research and development led 
us to identify that FESTO is the 
leading competitor in the industry. 
FESTO has strong research areas 
including electrical processes, 
fluid processes, motors, chamber 
devices and electrical connections. 
Analysis: The outcome of this 
step is to define the competitor’s 
characteristics and determine the 
necessary adjustments in the 
actual design. In this case a 
comparison of different didactic 
equipment workstations were 
performed. According to the 
comparative results, the following 
information was obtained from 
each competitor: 

FESTO: Its workstations are 
much more structured having 
more than one system 
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(distribution, storage, 
classification and 
separation). Its learning system 
gives the participants 
theoretical and practical 
insights related to design, 
assembly, detection of 
mistakes, and maintenance of 
industrial automated systems. 
ARMFIELD: They offer 
multifunctional didactic 
training systems to control 
processes, which give access 
the students to complete 
stations to experiment. It 
focuses on the application of 
process control systems by 
having teams configured to 
make these activities. 
FEEDBACK: They offer 
training teams depending on 
the course subjects allowing 
the student to experiment in 
the typical learning 
environment to control 
industrial processes. Its 
portability allows students to 
only focus on one 
methodology at a time. 
AMATROL: Its advantage of 
offering mobile workstations 
allows it to be used 
independently and in 
combination with other 
workstations. The equipment is 
complemented by an integral 
mechatronic system with the 
use of sensors, valves, 
pneumatics, robots and PLC. 

• Internal Analysis: Using the 
information gathered and analyzed in 
the prior stages, a SWOT analysis was 
developed and is presented in Figure 2. 

 
Figure 2 SWOT Analysis 

Once the information was analyzed the 
following conclusions were defined: 

The current trend to take courses 
in didactic workstations of 
automatic logic controls is 
through virtual laboratories (with 
help of remote access). 
The competitors offer various 
didactics for the technical training 
of people in the academic and 
industrial sectors by developing 
their personal teaching systems 
and designing the courses, 
materials and software used. 
The majority of the patents 
registered by FESTO are related 
to the fluid process control. 

• Communication: The key decision 
makers participated in any one of the 
steps defined previously so they could 
check the progress of the system 
through a web page. They also used 
periodic meetings to give feedback 
about the expected and delivered 
results. 

• Decisions: The following 
considerations should be considered: 

Design an interactive equipment 
workstation that offers virtual 
opportunities of development 
having a friendly software 
The didactic equipment 
workstation should allow students 
to build their industrial processes 
Design a course that doesn’t omit 
the didactic part where the student 
is supposed to learn in an active 
way 
A prominent focus towards the 
industrial processes related to the 
management of fluids 

5 - CONCLUSIONS  

With respect to the case study, recent 
publications have shown that tools with remote 
access have been used in virtual labs, as well 
as for the design of the courses related to the 
didactic teaching taking into account the 
application of activities that prepare the 
students for the industry processes. After 
analyzing the competitors, it was found that 
FESTO has the majority of registered patents 
showing that the organization currently focuses 
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on fluid process controls. The other 
competitors also develop their own teaching 
courses where they only focus on the industrial 
teachings and not on the active learning. After 
taking into consideration the results from the 
SWOT analysis, the following concept 
definition has been made: improve the teaching 
method by modifying its design in a compact 
way to be combined with other equipments 
allowing it to diversify its activities to improve 
the active participation of the student. 
 
With respect to the proposed methodology, 
only the first stage was applied since the other 
phases cover similar activities to the existing 
development processes. This approach is 
useful to design and develop a didactic 
equipment workstation by combining 
competitive intelligence with product design 
methodologies to determine the relevant 
aspects taking into account an internal/external 
analysis of the organization. 
 
For future research, it is recommended to apply 
the following stages of the proposed 
methodology to finally develop the desired 
concept. Another recommendation is to 
develop studies for different laboratory 
didactic equipment workstations, where the 
student could experiment with the results of 
the exercise. The final recommendation is to 
design academic programs that use the didactic 
equipment workstations considering active 
learning allowing students to experiment with 
real cases in the laboratory. 

REFERENCES 

Ahituv, N., Zif, J., Machlin, I. (1998), 
«Environmental scanning and information 
systems in relation to success in introducing 
new products», Information & Management. 
Vol. 33, n° 4, p. 201-211. 

Andersen, P., Munksgaard K. (2009), 
«Collaborative product development and 
situated knowledge contexts: The case of 
non-durable food products», European 
Journal of Innovation Management. Vol. 12, 
n° 2, p. 200-222. 

Arroyo, S. (2005), «Modelo para el diagnóstico del 
entorno bajo un enfoque de inteligencia 
competitiva», Puzzle Revista de Inteligencia 
Competitiva. Vol. 4, n° 19, p. 4-9. 

Ashton, B., Klavans, A. (1997), In Keeping Abreast 
of Science and Technology: Technical 
Intelligence for Business, Battelle Press, 
Columbus. 

Barba, E. (2000), Innovación de Productos 
Mediante Ingeniería Concurrente, Ediciones 
Gestión, Barcelona. 

Blouin, R., Riffee, W., Robinson, E., Beck, D., 
Green, C., Joyner, P., Persky, A., Pollack, G. 
(2009), «Roles of innovation in education 
delivery», American Journal of 
Pharmaceutical Education. Vol. 73, n° 8, p. 
1-12. 

Cantú, F.J, Bustani, A., Molina, A., Moreira, H. 
(2009), «A knowledge-based development 
model: The research chair strategy», Journal 
of Knowledge Management. Vol. 13 n° 1, p. 
154-170. 

Carter, D., Baker, B. (1992), Concurrent 
Engineering: The Product Development 
Environment of the 1990s, Addison-Wesley, 
Reading. 

Chase, R., Aquilano, N. (1992), Production and 
Operations Management: A Life Cycle 
Approach, Irwin, Boston. 

Collins, J., Porras, J. (1996), «Building your 
company’s vision», Harvard Business 
Review. Vol. 74, n° 5, p. 65-77.  

Daft, R., Sorumunen, J., Parks, D. (1988), «Chief 
executive scanning, environmental 
characteristics, and company performance: 
An empirical study», Strategic Management 
Journal. Vol. 9, n° 2, p. 123-139. 

DeWitt, M. (1997), Competitive Intelligence: 
Competitive Advantage, Abacus, Michigan. 

DiPiro, J. (2009), «Why do we still lecture?», 
American Journal of Pharmaceutical 
Education. Vol. 73, n° 8, p. 1. 

Dishman, P., Calof, J. (2008), «Competitive 
intelligence: A multiphasic precedent to 
marketing strategy», European Journal of 
Marketing. Vol. 42, n° 7/8, p. 766-785. 

Dishman, P., Pearson, T. (2003), «Assessing 
intelligence as learning within an industrial 
marketing group: A pilot study», Industrial 
Marketing Management. Vol. 32, n° 7, p. 
615-620. 

http://isdm.univ-tln.fr/�


 

http://isdm.univ-tln.fr 

Fahey, L. (1999), Competitors: Outwitting, 
Outmaneuvering, Outperforming, Wiley, 
New York. 

Fuld, L. (1995), The New Competitor Intelligence: 
The Complete Resource for Finding, 
Analyzing, and Using Information about 
Your Competitors, Wiley, New York. 

Fuld, L. (2000), «What competitive intelligence is 
and is not!», 
http://www.fuld.com/whatCI.html 

Gordon, I. (1989), Beat the Competition! How to 
Use Competitive Intelligence to Develop 
Winning Strategies?, Blackwell, Oxford. 

Güemes, D., Rodríguez, M. (2007), «La relación 
entre la inteligencia competitiva y la 
capacidad innovadora de las empresas 
mexicanas», Puzzle Revista Hispana de la 
Inteligencia Competitiva. Vol. 6, n° 26, p. 
15-20.  

Heppes, D., du Toit, A. (2009), «Level of maturity 
of the competitive intelligence function: 
Case study of a retail bank in South Africa», 
Aslib Proceedings: New Information 
Perspectives. Vol. 61, n° 1, p. 48-66. 

Instituto Tecnológico y de Estudios Superiores, 
ITESM (2010), «Qué es el X Institute: Datos 
y Cifras», 
http://www.itesm.edu/wps/portal?WCM_GL
OBAL_CONTEXT=/mig 
ration/ITESMv22/Tecnol_gico+de+Monterre
y/Con_cenos/Qu_+es+el 
+Tecnol_gico+de+Monterrey/Datos+y+cifra
s 

Johnson, W., Filippini, R. (2009), «Internal vs. 
external collaboration: What works», 
Research Technology Management. Vol. 52, 
n° 3, p. 15-17. 

Jourdan, Z., Rainer, R.K., Marshal, T.E. (2008), 
«Business intelligence: An analysis of the 
literature», Information Systems 
Management. Vol. 25, n° 2, p. 121-131. 

Kimita, K., Shimomura, Y., Arai, T. (2009), «A 
customer value model for sustainable service 
design», CIRP Journal of Manufacturing 
Science and Technology. Vol. 1, n° 4, p. 
254-261. 

Kincade, D., Regan, C., Gibson, F. (2007), 
«Concurrent engineering for product 
development in mass customization for the 
apparel industry», International Journal of 

Operations & Production Management. Vol. 
27, n° 6, p. 627-649. 

McGonagle, C., Vella, C. (1998), Protecting Your 
Company Against Competitive Intelligence, 
Quorum Books, Connecticut. 

Menzies, T. (1998), Entrepreneurship and the 
Canadian Universities: Report of a National 
Study of Entrepreneurship Centres, Brock 
University, Ontario. 

Nolan, J. (1999), Confidential: Uncover Your 
Competitor’s Secrets Legally and Quickly 
and Protect Your Own, Harper Business, 
New York. 

Norling, P., Herring, J., Rosenkrans, W., Stellpflug, 
M., Kaufman, S. (2000), «Putting 
competitive technology intelligence to 
work», Research Technology Management. 
Vol. 43, n° 5, p. 23-28. 

Ogunleye, A. (2010), «Evaluating an online 
learning programme from student’s 
perspectives», Journal of College Teaching 
and Learning. Vol. 7, n° 1, p. 79-89. 

Otto, K., Wood, K. (2001), Product Design: 
Techniques in Reverse Engineering and New 
Product Development, Prentice Hall, New 
Jersey. 

Prensky, M. (2001), «Digital natives, digital 
immigrants, Part II: Do they really think 
differently?», On the Horizon. Vol. 9, n° 6, 
p. 1-6. 

Price, B. (2010), «Disseminating best practice 
through teaching», Nursing Standard. Vol. 
24, n° 27, p. 35-41. 

Randall, T., Ulrich, K., Terwiesch, C. (2003), User 
Design of Customized Products, University 
of Pennsylvania and University of Utah, 
Philadelphia. 

Rebollo, M. (2009), Aprendizaje Activo en el Aula, 
Universidad Politécnica de Valencia, 
Valencia. 

Rodríguez, M., Gaitán, Y. (2004), «Modelo 
holístico para la enseñanza de la inteligencia 
competitiva y tecnológica: Integración del 
aprendizaje colaborativo», Puzzle Revista 
Hispana de la Inteligencia Competitiva. Vol. 
3, n° 13, p. 4-9. 

Rosenthal, S. (1998), Diseño y Desarrollo Eficaces 
del Nuevo Producto, McGraw Hill, Mexico. 

http://isdm.univ-tln.fr/�


 

http://isdm.univ-tln.fr 

Saayman, A., Pienaar, J., de Pelsmacker, P., 
Viviers, W., Cuyvers, L., Muller, M., Jegers, 
M. (2008), «Competitive intelligence: 
Construct exploration, validation and 
equivalence», Aslib Proceedings: New 
Information Perspectives. Vol. 60, n° 4, p. 
383-411. 

Siegel, D., Phan, P. (2005), “Analyzing the 
effectiveness of university technology 
transfer: Implications for entrepreneurship 
education”, in Advances in the Study of 
Entrepreneurship, Innovation, and Economic 
Growth, pp1-38. 

Siegel, D., Wright, M., Locket, A. (2007), «The rise 
of entrepreneurial activity at universities: 
Organizational and societal implications», 
Industrial and Corporate Change. Vol. 16, 
n° 4, p. 489-504. 

Society of Competitive Intelligence Professionals 
(2010), «About SCIP», 
http://www.scip.org/content.cfm?itemnumbe
r=2214&navItemNumber =492 

Teo, T., Choo, W. (2001), «Assessing the impact of 
using the Internet for competitive 
intelligence», Information & Management. 
Vol. 39, n° 1, p. 67-83. 

Trim, P. (2003), «Strategic marketing of further and 
higher educational institutions: Partnership 
arrangements and centres of 
entrepreneurship», The International Journal 
of Educational Management. Vol. 17, n° 2/3, 
p. 59-70. 

Ulrich, U., Eppinger, S. (2004), Diseño y 
Desarrollo de Productos, McGraw Hill, New 
York. 

Ward, A., Runcie, E., Morris, L. (2009), 
«Embedding innovation: Design thinking for 
small enterprises», Journal of Business 
Strategy. Vol. 30, n° 2/3, p. 78-84. 

Wright, M., Clarysse, B., Mustar, P., Lockett, A. 
(2007), Academic Entrepreneurship on 
Europe, Edward Elgar Publishing, 
Cheltanhem. 

Wright, S., Pickton, D.W., Callow, J. (2002), 
«Competitive intelligence in UK firms: A 
typology», Market Intelligence & Planning. 
Vol. 20, n° 6, p. 349-360. 

Zangoueinezhad, A., Moshabaki, A. (2009), «The 
role of structural capital on competitive 

intelligence», Industrial Management & 
Data Systems. Vol. 109, n° 2, p. 262-280. 

Zha, Z., Chen, M. (2009), «Competitive 
intelligence monitoring in the risk prevention 
of SMEs», Journal of Service Science and 
Management. Vol. 2, n° 3, p. 230-235. 

 

 

 

http://isdm.univ-tln.fr/�

	Laura Yazmín Fuentes Rivera*,
	Graduate Student of Master’s degree in Science with a minor in Quality and Productivity, ITESM
	zmyla.0@gmail.com, + 52 81 83 58 20 00 Ext. 5363

	Marisela Rodríguez Salvador*,
	Research professor of the Quality and Manufacturing Center, ITESM
	marisrod@itesm.mx, + 52 81 83 58 20 00 Ext. 5361

	José Roberto Antonio Vega Pino*,
	Research Assistant
	jo.rvega@gmail.com, +52 81 83 58 20 00 Ext. 5363

	Address*
	Competitive Intelligence proposal for supporting a mechatronic laboratory in a private academic Institute
	1 - INTRODUCTION
	2 – Implementation in a private academic institute
	3 – background information
	3.1 – Competitive intelligence
	2.2 – Product design and development
	2.3 Active learning and didactic equipment workstations

	3 – DESCRIPTION OF THE PROPOSED MODEL
	3.1 – Understanding opportunities
	3.2 – Concept development
	3.3 Product Development

	4 – Application
	5 - Conclusions
	REFERENCES


