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Abstract

Biotechnology is one of the most in-
fluential enabling technologies for the 
pharmaceutical industry. Investments 
in research are growing very rapidly 
along with control of innovations and 
new entry barriers. 

In these conditions, participation 
of medium-sized firms from emerging 
economies in the biotechnology revolu-
tion requires a very careful process to 
identify opportunities.

Our group has been active in assisting 
Mexican firms to develop competitive in-
telligence capacities to properly assess 
technology trends in selected markets in 
order to create a solid base for technol-
ogy development and transfer strategies. 
Our experience shows that adequate 
management of information and the 
use of advanced techniques to analyze 
scientific and technical literature allows 
firms to respond to opportunities opti-
mizing the use of internal capabilities 
and external technology inputs.

Our paper reports a case of a mexican 
company dealing with three different 
cases in which we analyze the logical 
framework for conducting competitive 
intelligence, the main sources of infor-
mation, the review process, the analytical 
tools and the means to selectively dis-
seminate results.

Based on this analysis, we draw rec-
ommendations for the development of 
technological services to support “me 
too” strategies of firms in developing 
countries.
1. Introduction 

In the present competitive envi-
ronment, the translation of informa-
tion and data into active intelligence 

permitting sound decision making 
has become one of the most impor-
tant management tools of our time. 

Competitive intelligence is a 
systematic program to identify, 
compile and analyze information 
on the environment and activities 
of an organization, and to make 
opportune use of the information 
in decision making. Competitive 
technological intelligence (CTI) is, 
in turn, a specialized branch deal-
ing with scientific and technological 
aspects affecting the competitive 
performance of an organization. 
Thus, CTI is a management tool that 
allows the directors of an organiza-
tion to have sensitivity with respect 
to the opportunities, threats and 
external scientific and technological 
developments that may affect their 
competitive situation, in terms of its 
resources, in order to draw up rel-
evant plans, programs and projects 
(Solleiro et al., 2000).

With this definition of CTI, con-
trary to what has been put forward 
by different authors, we state that 
the concept should not be limited to 
an analysis of external events, but 
also to their comparison with the 
internal situation of the organiza-
tion in question, for only through the 
combination of both contexts, will it 
be possible to make decisions. The 
objective of CTI is then to reinforce 
the competitiveness of an organiza-
tion, providing the means to obtain 
opportune, rational responses to the 
signals offered by the environment. 

Unfortunately, the potential of 
the concept of competitive tech-
nological intelligence is frequently 
watered down because it is used 
as a synonym for the terms “data” 
or “information.” These terms are 
very different since data are barely 
the base.

Thus, the objective of this work is 
to offer a series of practical recom-
mendations on how to conduct a CTI 
process, through the particular anal-
ysis of the case the authors worked 
on with a Mexican enterprise.1 
2. The Competitive Technology 
Intelligence Process

CTI establishes an excellent basis 
for fulfilling the basic functions 
needed to manage the techno-
logical resources of the institution. 
These basic functions are illustrated 
in Table 1.

In order to reply to the informa-
tion needs of different CTI users, the 
systemʼs efforts must be designed, or-
ganized and executed according to a 
plan specifying objectives, resources 
and products. Competitive techno-
logical intelligence activities are usu-
ally organized in terms of a process 
shown in Figure 1 which is described 
below (Solleiro, et al. 2000).
A) Setting Objectives

The setting of objectives will be 
in accordance with the needs of 
the user. Those responsible for CTI 

1. It is important to stress that although this 
article is based on the experience obtained 
in the case of one Mexican firm, the authors 
have participated in numerous CTI projects 
for different types of organizations (public 
research and development centers as well 
as small and medium-sized manufacturing 
companies, among others). 



activities must therefore discuss 
the purpose, scope, dynamics and 
results of the process, as well as 
the human and financial resources 
needed, with the users.

Traditionally, CTI activities have 
pursued the following objectives, 
which also entail their justification:

• To provide an early alert as to 
external scientific and technological 
developments or the changes being 
made in other firms that represent 
potential threats or opportunities for 
the institution. 

• To compile an inventory of 
technologies available at a world 
level that are relevant to the firmʼs 
activities and potential sources of 
innovation.

• To determine elements for di-
agnosing the relative technological 

position of the firm in order to tackle 
the preparation of its technological 
strategy with its respective action 
programs.

• To evaluate prospects for new 
products, processes and schemes 
for licensing and collaboration with 
other institutions. 

• To anticipate, become acquain-
ted with and understand the scien-
tific and technological trends taking 
place in the world as a means for 
planning and developing the insti-
tutionʼs strategy.

Achievement of these objectives 
can bring important benefits to or-
ganizations. If adequately carried 
out, CTI activities can eliminate 
surprises, or at least decrease their 
impact, by preparing the institution 
to respond more opportunely.

The objective to be reached by the 
CTI system will establish the funda-
mental precedent for defining the 
rest of its elements. To this end, it is 
necessary to devote the time needed 
for determining these objectives, in 
order to avoid falling into the mistake 
of “paralysis from analysis.”
B) Information Sources

The selection of sources neces-
sary for CTI depends on a variety of 
factors, among which the following 
should be stressed: concrete usersʼ 
needs, the technical scientific area 
in question, available resources; and 
the level of knowledge and commit-
ment of the work team. The decision 
bases for using a determined source 
of information are relevance, reli-
ability, clarity and veracity of data, 

Function Description

Make an inventory • Compile information on technologies available at a world level
 • Become acquainted with the technologies used and dominated by the firm that 
  constitute its technological patrimony
 • Determination of the economic value of the intellectual assets of the firm 

Oversee • Be alert as to the evolution of new technologies
 • Systemize the firmʼs information sources
 • Oversee competitorsʼ technology
 • Identify the possible impact of the technological evolution on the firmʼs activities

Evaluate • Determine its own competitiveness and technological potential
 • Study possible innovation strategies
 • Identify and evaluate possibilities for technological alliances

Enhance • Design research and development strategies
 • Set priorities for emerging, key and peripheral technologies
 • Define a strategy for the acquisition of equipment and external technologies
 • Definition of joint projects or alliances
 • Determine a financing strategy for projects

Assimilate • Systematic exploitation of technological potential through: 
    - Training programs
    - Documentation of the firmʼs technologies
  - Development of applications derived from generic technologies
  - Efficient resource management 

Protect • Establishment of an intellectual property policy: 
  - Patents, copyrights, trademarks, industrial designs and secrets 
  - Definition of strategies to value intellectual assets and technology transfer 
Source: Adapted from Pavón e Hidalgo, 1997

les Nouvelles December 2005 157

Table 1. Basic functions needed to manage technological resources



as well as opportunity and the cost 
of the information. 

Compilation of information is the 
operative part in which the strategy 
sought is drawn up. In this stage 
different types of information must 
be combined and adequate sources 
selected in terms of the global ob-
jectives of the process. According to 
the experience of the authors, having 
principally participated in the com-
petitive technological intelligence pi-
lot project of the Instituto Mexicano 
del Petróleo (Mexican Oil Institute), 
the essential steps for preparing an 
information compilation strategy are 
those given in Table 2.

The strategy for obtaining infor-
mation from unpublished sources, 
that is directly from the persons, has 
been called human intelligence. This 
source is extremely valuable since it 
provides opportunity and gives a 
unique character to the CTI process 
since it permits the generation of in-
formation on research projects in the 

phases of conception and incipient 
development, new ideas, plans and 
actions of the competitors, new par-
ticipants in a market or research area, 
etc. It is also useful to get some access 
to tacit knowledge which, by defini-
tion, is associated to individuals.

Human intelligence contributes 
to value generation through the 
creative combination of informa-
tion obtained from direct sources 
with experience, because knowl-
edge is integrated in organizations 
not only in the form of documents 
(codified knowledge) but in rou-
tines, procedures, practices and or-
ganizational norms (Prusak, 1998), 
which constitute the fundaments 
for tacit knowledge generation. This 
latter type of knowledge is essential 
within CTI process mainly because 
it deals with human capabilities and 
skills that can be critical to perform 
productive activities with high lev-
els of quality.

The principal disadvantage of hu-

man intelligence sources lies in its 
unreliability. In fact, it is not advis-
able to make decisions simply on the 
basis of information received from a 
client, a colleague or a supplier. What 
is advisable is to try to establish the 
behavior patterns of a determined 
variable, complementing knowledge 
of the subject based on the analysis 
of published information with data 
contributed by the human intelli-
gence process. 

Human intelligence basically 
includes the following categories 
(Ashton, 1997):

• Networks of experts,
• Invisible colleges, and
• Conferences, seminars, fairs and 

exhibitions.
Networks of experts refers to a group 

of individuals linked through a com-
mon purpose who share selected 
information that generates value for 
their members. Recognizing that the 
experts can be both in the same insti-

Userʼs
needs

 •Opportunity
 •Problem
 •Exploration
 •Doubt

Definition and 
evaluation of 
information 

sources

Search strategy

CTI strategy
Information 

collection and 
selection

Objectives “By-products”

Correction 
actions

AnalysisCompiles?

Tools
•Scientometrics
•Content analysis
•Forecasts
•Trends

Dissemination 
of results

Intellectual 
property strategy

Impact 
assessment

Storage

Report

BASES OF THE COMPETITIVE TECHNOLOGICAL INTELLIGENCE SYSTEM

Source: Adapted from Castañón, R (1996).

Yes No
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tution or outside it, these intelligence 
networks are divided into internal 
and external ones. 

The invisible colleges are networks 
of specialists in similar subjects who 
belong to different institutions and 
establish spaces for encounters and 
exchanges of an informal nature. 
It is simply a question of groups 
of colleagues with voluntary par-
ticipation in which the exchange of 
information is extremely flexible as 
there are no rules for participating. 
The colleges are excellent sources 
for collecting unique information 
first hand on opportunities, key 
contacts, useful references and 
events of importance. The key for 
participating in these colleges is, of 
course, to maintain relations with 
study companions, professionals, re-
searchers, technicians and salesmen 
who perform in our area of interest. 
In order to obtain information, the 
rule is exchange, therefore it is nec-
essary to have a generous attitude 
in contributing data, a strategy for 
asking, rewarding the contributions 
of others and establishing behavior 
to be shared among the members of 
the college. 

With respect to conferences, semi-
nars, fairs and exhibitions, there is 
no doubt that these elements are 
key ones in the CTI process since, 
through them, information is ob-
tained that is difficult to obtain 

through other means. In particular, 
these events help to: 

• Identify experts,
• Obtain “fresh” data on the 

technical advances relevant to the 
organization,

• Obtain samples and/or com-
mercial information on the products 
of interest,

• Identify people who are in the 
same business or research area,

• Detect new solutions to different 
problems, and

• Keep up to date.
C) Information Analysis

Analysis involves the comparison 
and organization of basic data, in-
tegrating the bases or causes of the 
observations made and evaluating 
the elements at hand in terms of the 
target problems of the CTI process, 
in such a way that meaning, content 
and use can be given to the informa-
tion. 

This is the most complex phase of 
CTI, for there are few existing ways 
to standardize analysis and there is 
a wide range of tools to develop it. 
The best known include the follow-
ing (Escorsa, et al., 2000; Ashton, 
1997):

Scientometrics and other biblio-
metric analysis tools are used to 
develop scientific and technologi-
cal intelligence with the purpose 

of analyzing and characterizing 
technological changes, competitors, 
key scientific and technical person-
nel and the factors determining 
their evolution. Thus, scientometry 
is defined as “the set of studies that 
attempt to quantify the process of 
written communication and the na-
ture and evolution of scientific disci-
plines through survey and analysis 
of different characteristics of said 
communication” (Amat, 1994).

Technological maps are of great 
interest to CTI as they constitute 
graphic representations that make it 
possible to visualize the technologi-
cal advances that are taking place, as 
well as providing an idea of how a 
technology will evolve over time or 
of how relative leadership positions 
are established in the research field 
being analyzed. The maps make it 
possible to detect emerging tech-
nologies, new opportunities and, 
on appreciating their evolution over 
time, the relevance of the different 
scientific-technical areas in terms 
of time. 

The scenario analysis technique 
is a formal process through which 
an attempt is made to describe the 
future through characteristics or 
hypothetical events. Scenarios are 
constructed in order to understand 
the causal relations and the results of 
possible future situations. Decision 
makers can evaluate their possibili-

Table 2. Information Compilation

1. Define the questions and ascertain that the users have them clear.
2. Study the structure of the industry in which it is operating and the scientific-technical bases   
 of the area in which work will be done.
3. Become acquainted with potential information sources. Ask what other sources could be 
 efficient and productive.
4. Do a bibliographic search using data bases.
5. Explore libraries and obtain articles.
6. Obtain all the information possible from the articles.
7. Prepare a strategy, compare the different sources of information and identify the most   
 useful, accurate possibilities for generating intelligence.
8. Begin a series of interviews with key individuals.

Source: Kahaner, L. (1996). Competitive Intelligence. Simon & Schuster. New York.
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ties before alternative scenarios that 
can be perceived from knowledge on 
the probable behavior of an indepen-
dent variable. 

For their part, technology prospec-
tive techniques are a very important 
method for CTI and other planning 
purposes. The technical approaches 
used to prepare this type of forecast 
go from drawing up simple value 
judgments to the use of quantita-
tive models and scenario methods 
focussed on predicting future char-
acteristics of the technology. 

The application of research 
foresight, consisting of forming 
consensus seeking groups, has 
recently acquired great relevance. 
These groups comprise individuals 
who possess information on a de-
termined technological subject and 
aspects relevant to its environment, 
with the purpose of generating, clar-
ifying and setting priorities for ideas 
with respect to the future of research 
and technology. These groups can 
work under a brainstorming regime 
or else using methodologies based 
on the Delphi techniques. 

The key factors to be considered 
for successful information analysis 
are the following (Solleiro, Castañón, 
1999):

• The analysis technique is in 
terms of the userʼs needs.

• The analysis team must study 
basic texts that will allow it to un-
derstand the technological area in 
which the analysis is to be made.

• The design of the analysis pro-
cess must take into account the 
structure and data of the informa-
tion sources used. 

• The analysis process must con-
clude with results in the form and 
detail necessary for the user to make 
decisions.

• Quantitative methods of analy-
sis involve compiling data, record-
ing them in electronic media and the 
development of relatively complex 
models.

• All the pertinent factors must be 
considered in the quantitative model 
and, once the measures have been 
made, a mathematical expression 
and graph must be derived to rep-
resent the relation among factors. 

• Qualitative methods are based 
on the organization of different 
pieces of information to generate an 
overall view of what the competition 
is doing and, in comparison, the rela-
tive position of our institution.

• In the case of qualitative analy-
ses, the analyst will have to speculate 
and therefore careful examination 
and collaboration with other spe-
cialists are fundamental.

• The ideal CTI analysts must 
have training pertinent to the sector 
being studied and broad knowl-
edge of the industry and research 
activities. When this condition is 
not fulfilled, the analyst must seek 
collaboration with external special-
ists, as relevant conclusions cannot 
be drawn when the technical base 
and business context of the case in 
question is unknown.

• As a result of the foregoing, the 
support of external consultants is 
frequently required to carry out the 
analysis process.
D) Dissemination Of Results

Dissemination of results is fun-
damental if they are to be used by 
management in decision making. 
Multiple forms of diffusion can be 
used, such as technological maps, 
alert bulletins, the news, reports 
and technical workshops, etc. Is-
suing bulletins, data bases and 
summaries are the most common 
methods of circulation although not 
necessarily the most effective since, 
in our experience, it is difficult to 
have the users dedicate sufficient 
time to the reading and analysis 
of this type of report, and therefore 
the use is recommended of multiple 
communication media which must 
be chosen in terms of the userʼs 
characteristics and the need to be 
answered. The intelligence report 
must lead to concrete actions in 
terms of technology acquisition or 
development, its presentation must 
be such that it shows conclusions at 
the beginning, is clear, concise, and 
with exact wording.

Dissemination of the results con-
cludes a cycle of the CTI process. 
Whatever the action that may be 
undertaken as a result of the analy-
sis, the user will be faced with new 

requirements and demands for CTI 
services. It must therefore be clearly 
understood that CTI is related to a 
permanent process and hence a key 
word for the operation of the CTI 
system is continual work.
E) Information Storage And 
Protection

An important complement with 
respect to the use of the results, 
consists of two factors that cannot be 
omitted: data storage and protection 
of the knowledge generated. With re-
spect to storage, in order to count on 
the information for subsequent use, 
both the documents acquired in the 
process and the reports generated 
must be filed. In this way, duplic-
ity of efforts will be avoided, data 
updating will be facilitated and a 
base will be created for a technical 
memory of the efforts and actions 
carried out by the institution in 
each scientific-technological area of 
its interest. 

Furthermore, in relation to protec-
tion of the generated knowledge, 
there must be an explicit strategy to 
avoid information leaks. This strat-
egy must be combined with the use 
of different intellectual property 
titles such as patents, industrial de-
signs, utility models, trademarks, 
copyright and trade secrets. Table 3 
presents an information organization 
proposal and recommendations for 
its protection through intellectual 
property rights. 
3. Application Of The CTI Pro-
cess To A Specific Case 

The firm for which a CTI system 
was drawn up to formulate general 
recommendations and which was 
used to improve a process of this 
type in intermediate development 
countries, is a medium-sized Mexi-
can firm2 that has been active in the 
pharmaceutical area for 60 years. 
Its long standing products include 
vitamins, amebicides, analgesics and 
antianemics; however, it has recently 

2. According to the prevailing Mexican clas-
sification, a medium-sized firm has between 
101 and 500 workers (Diario Oficial de la 
Federación, March 30th, 1999).
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entered the diagnostic area where a 
pregnancy test is its main product, and 
the sector of products against intoxica-
tion caused by poisonous animals. 

With its entry into these last two 
areas, the firm has been forced 
to develop research capacities, to 
license and assimilate biotechnolo-
gies with pharmaceutical applica-
tions. As a result of this, it has been 
able to consolidate a group of young 
researchers who see in modern bio-

logical techniques an option for the 
development of products with high 
value added, aimed at market niches 
that guarantee the survival of the 
firm in a highly competitive busi-
ness environment.

In order to reinforce its internal 
capacities in this emerging area, 
the firm has fostered an aggressive 
program of collaboration with uni-
versities and research centers, both 
in Mexico and abroad. 

This concern to develop new 
products and multiple research 
collaborations have generated the 
risk of dispersion in technological 
development activities, which led 
the firm to consider undertaking a 
technological intelligence project in 
the area of diagnostics and treatment 
of infectious diseases of a world in-
terest. The purpose of the oversight 
activities was to observe the scien-
tific and technological advances that 

Table 3. Organization of information and recommendation for its protection with 
intellectual property titles

Areas of Information Information Materials Protection
the firm Generated Organization Generated of Instruments

Technical • Production statistics • Technology assimilation • R&D methodologies • Patents
 • R&D results • Product & process • Process books • Trade secret
 • Quality control techniques     normalization • Operation, control and • Confidentiality 
 • Used capacity    maintenance manuals     agreements
 • Technical & ecological    • Project portfolio • Utility model
     standards

Administrative • Financial and accounting • Goal establishment • Plans for Human Resources • Trade secrets
     statements  Corporate     formation • Confidentiality  
 • Personal profile • Position analysis • Organization manuals     agreements
 • Position profile   • Accounting books • Copyrights
 • Authority lines

Commercial • Client portfolio • Market studies • Marketing plans • Trademarks
 • Price and promotion lists • Trademark management • Strategies for new • Industrial designs
 • Market and competitors  ̓    products and markets • Brand names
     data   • Price strategies • Trade secret
 • New products and      • Name of Origin
     trademarks

Logistics • Suppliers' list • Extension and development • Supplierʼs manual • Trade Secret
 • Input specifications     programs • Internal quality standards • Confidentiality agree- 
 • Installation plans • Development of suppliers • Suppliers  ̓directory     ments (suppliers)
 • Input prices • Input normalization • Expansion plans • Utility model
 • Maintenance • Maintenance, safety and 
 • Plant extensions  hygiene manuals
 • Infrastructure
     specifications

Services • List of clients • Complaint follow-up • Improvement and client • Trade secret
 • Information on clients  ̓ • Problem analysis     relations policies • Confidentiality agree 
     products and processes • Informational management • Service strategies     ments (clients)
 • Frequent problems and • Client̓ s confidential • New projects portfolio • Trademarks
     solutions     information   • Copyrights 
 • Complaints and claims      • Brand names

Source: Morales, V., and Castanon, R. (1994), “La gestion de la informacion en la empresa: su menejo y proteccion por medio de titulos de 
propiedad intelectual,” In Sbragia, Marcovivh & Vasconellos Gestao de Inocacao Technologica. Anais do XVIII simposio de Gestao da Inovacao 
Technologica, 459-469, Sao Paulo: USP/NPGCT/FIA/PACTo.
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exist in this area with the purpose 
of the firm accessing the technology 
to produce efficient, accessible diag-
nostic tests either through its own 
development, cooperative research 
projects or licensing.

In order to structure this CTI proj-
ect, it was first necessary to form a 
multidisciplinary team which, as a 
whole, would have an overall view 
of the different technology compo-
nents. Thus, the participants in the 
CTI project have a background in the 
following areas; medicine, molecu-
lar biology, chemical engineering 
and technology management. Of 
course, these capacities have been 
complemented with the technical 
and business vision of the members 
of the company who are the users of 
the CTI service.

The CTI process began a little er-
ratically since the diagnostics and 
treatment area covers a wide range 
of diseases, and, according to the 
definition of objectives mentioned 
earlier, it is excessively broad. In fact, 
the first exploration of scientific data 
bases revealed the impossibility of 
making relevant analyses without 
limiting the objectives of the proj-
ect. To this end, it was decided, in 
agreement with the firm, to limit the 
study to three concrete diseases and 
only diagnostic technologies. This 
definition was made in terms of the 
following criteria: market attractive-
ness, importance of the diseases in 
Mexican society and the current 
experience of the firm. 

The delimitation of the study area 
meant an important advance, but it 
did not solve all the initial problems, 
for the biotechnology application 
deals with cutting edge technol-
ogy which is not freely accessed 
and whose development is closely 
linked to frontier scientific advances. 
For this reason, the establishment of 
objectives was a task that had to be 
redefined several times, in terms of 
the data that were accessed. Thus, 
we can conclude that the first stage 
of a CTI process must be dedicated 
to an exploratory analysis leading to 
the definition of concrete objectives 
that are relevant to the user. 

With respect to the selection of 
data sources, this was a relatively 

simple activity, for, in the medical 
research area, there are secondary 
sources that are highly recognized 
as being reliable, relevant and acces-
sible through online data bases. The 
three data bases chosen for the CTI 
process were MEDLINE, Biotech-
nology Abstracts and Bioengineer-
ing and Biotechnology Abstracts. 
It is important to mention that with 
automated information retrieval 
processes it is now easy to eliminate 
from the beginning documents that 
are indexed in several of these sourc-
es. The information obtained from 
these sources was complemented 
with patent information searches 
in Espacenet®, the data base of the 
European Patent Office.

The search began with 1996 for 
it was observed that in this year 
publications related to the appli-
cation of biotechnology increased 
considerably.

The amount of information re-
trieved was very large and so the 
decision was made to work first 
only with abstracts and leave the 
reading of complete documents to 
exceptional cases only in order to 
clarify concepts. 

For the first part of the analysis, 
the information was divided into 
two parts: one providing data of 
a scientific nature, and the other 
related to patents. In accordance 
with this division, two data bases 
were formed containing the data 
of interest. 

The first analysis done was of a 
bibliometric character, that is, it was 
based on a count of the variables that 
it was considered interesting to ana-
lyze. These included the following: 

• Researchers with the largest 
number of publications;

• Researchers with the largest 
number of patents;

• Researchers that patent and 
publish scientific papers;

• Publication distribution per 
year;

• Patent distribution per year;
• Groups of researchers;
• Firms with the largest number 

of patents; and
• Researchers associated with 

firms.

The following were found among 
the most outstanding results: 

• In relation to research on ge-
netic aspects, a boom was observed 
in scientific publications as of 2002, 
which clearly shows the influence of 
results derived from human genome 
projects.

• The number of researchers par-
ticipating in any one publication is 
generally high (there are cases in 
which there are more than 15 authors 
per article), which gives the idea that 
in this discipline it is virtually impos-
sible to do research work in isolation 
for it requires the joint work of differ-
ent areas of knowledge and an avant 
garde infrastructure.

• The number of scientific articles 
per researcher shows that not many 
publications are generated each year 
which could be explained by the dif-
ficulty in finding conclusive results 
for the diseases studied. 

• In general, it can be observed 
that there are few cases of research-
ers who publish in scientific journals 
and who are also owners of patents. 
However, in these cases, the fact 
stands out that, curiously, the patent 
has a date prior to scientific publica-
tion, which leads to the deduction 
that, first, researchers now have 
greater knowledge of intellectual 
property management and, second, 
that their research is associated with 
possible commercial uses.

• It has been detected that a 
common practice in researchers 
who patent is that they file the first 
patent application as independent 
researchers, but later file a second 
where a firm is now participating as 
owner of the invention. 

• In the case of patents, it can be 
observed that several related pat-
ent requests are filed for the same 
invention in which the claims cover 
different aspects but, of course, the 
applications are made in different 
years. This practice is certainly a 
mechanism the innovators have 
found to extend as far as possible the 
period during which they maintain 
a monopoly on their inventions. 

• With respect to firms that have 
patents on the diseases of interest, it 
was detected that ownership of the 
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knowledge generated is in the hands 
of a small number of firms; basically, 
broad participation of the following 
was found: Merck, Smithkline Bee-
cham, and Roche. From this it can be 
deduced that access to new technolo-
gies for the preparation of diagnos-
tic tests is limited, above all if it is 
taken into account that several pat-
ents have been filed under the PCT 
scheme and have therefore been pro-
tected in numerous countries. This 
is an indicator of the high level of 
control of innovation by some mul-
tinational consortia, which suggests 
that in order to enter these markets 
licensing negotiations or some type 
of alliance must be formed with the 
leading firms or else the challenge 
must be faced of generating different 
technologies. 

• However, it is also important 
to mention that different patents 
have been detected that are owned 
by research centers receiving public 
financing, for example, the National 
Institutes of Health in the case of the 
United States, giving rise to numer-
ous questions ranging from whether 
they are patenting developments 
with a real potential for industrial 
application or discoveries that have 
yet to be tested, to whether knowl-
edge generated with public funds 
must continue to be of free access as 
it is in most cases. 

The results of this analysis cur-
rently serve as a base on which, 
together with firmʼs personnel, 
precise areas are being defined to 
go into more deeply and for which 
a more detailed analysis of the in-
formation will be carried out using, 
among other techniques, contents 
analysis. After just one year, the 
firm has identified specific partners 
for collaborative research, potential 
sources of external funding for R&D 
projects and a directory of technol-
ogy sources for specific applications 
as potential licensors. 

Another important outcome of 
this first phase of the ITC process 
has been the identification of the 
IP protection structure which offers 
information on the countries where 
certain technologies are protected, 
asignees and scope of patents. This 
allows the company avoiding any 

potential infringement of third par-
tiesʼ rights.

With respect to dissemination of 
the results of the CTI system, this 
has been done through a monthly 
bulletin in which the most impor-
tant information is summarized 
and some suggestions made on the 
areas that greatest attention must be 
given to. The bulletin is transmitted 
to the main authorities related to 
the research and development area. 
It has been possible to observe that 
it is necessary to complement the 
written report with the organiza-
tion of technical meetings in order 
to review it. In confirmation of 
the experiences mentioned above, 
it has become evident that users 
devote little time to analyzing the 
information even when it is in the 
form of executive summaries. Dur-
ing technical meetings, on the other 
hand, it is possible to gain the full 
attention, entrepreneurial vision and 
creativity of CTI users, which pro-
duces, as a result, the identification 
of the roads for future actions that 
will effectively lead to fulfillment of 
the firmʼs objectives. 
Critical aspects to make the CTI 
system more efficient.

During the period in which work 
was done with this firm (one year), it 
was observed that there are different 
aspects that must be attended to in 
order for the CTI system to be more 
beneficial. The most relevant recom-
mendations are the following:

• A critical evaluation of the CTI 
system is necessary in order to de-
tect bottlenecks that prevent an ad-
equate level of communication and 
to capitalize on the experience the 
firmʼs participants have acquired in 
technological intelligence activities. 

• The firmʼs personnel must be 
more proactive with respect to the 
exact identification of the problems 
they wish to solve. The CTI execu-
tor group cannot assume that the 
usersʼ motivation is a constant of the 
system. It is essential to maintain it 
through periodic discussion of the 
strategic aspects derived from the 
information found.

• There must be a counterpart in 
the firm who can devote more time 

to liaison between the organization 
and the CTI executors. This counter-
part must, among other things, be a 
translator of the technical needs, in 
other words, an aid to understand-
ing the problems being faced. 

• It is evident that the firmʼs 
authorities have a clear business 
objective; however, the information 
they share on this subject with the 
CTI executives is minimum, there-
fore there are always doubts as to 
the final goal they wish to reach. 
Greater knowledge of business 
strategies would help to achieve a 
better managed CTI process. The 
process of refining objectives can 
be long and complex, but it is es-
sential. A catalyzer of this process 
is the generation of an environment 
of mutual confidence, which can 
only be derived from the technical 
competence of the group involved, 
clarity in explaining partial results 
and honesty in exposing problems.

• The technical area which the 
firm wishes to enter is highly com-
plex because it involves frontier 
knowledge, it is multidisciplinary, 
has technological components that 
are closely associated with basic 
research, and a large part of basic 
knowledge is restricted in access. 
This must lead to the preparation 
of technological strategies of an ef-
ficient follower.

• With respect to protection of the 
CTI results, the firm has to begin a 
protection process in order to avoid 
them being used only by authorized 
personnel and for the purposes ap-
propriate to the organization. Up to 
now no action has been taken in this 
respect and this shows the need for 
the implementation of a confidential 
information management system.

• In the contents analysis that 
will be carried out, the firm must 
be more active in answering techni-
cal questions that are not clear for 
those executing the CTI system. 
Furthermore, it would be appropri-
ate to use text mining software to 
facilitate the management of large 
volumes of information. 
4. Final Recommendations

It is clear that a CTI system has a 
very practical use for firms which, 
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as in this work, wish to stay on the 
market through a novel technologi-
cal strategy, within the reach of their 
resources. However, it is also evident 
that lack of experience in this field 
makes obtaining results a slow 
process, and therefore there is the 
possibility that the benefits of CTI 
are not given their full value. 

Communication between the CTI 
users and the executors is a key fac-
tor in its success. While there are no 
efficient communication channels, 
there will always be many ques-
tions that cannot be answered and 
that therefore lead to the solution of 
problems that are not of interest to 
the users.

It is evident that at least one mem-
ber of the CTI system team is needed 
to work full-time on these functions; 
close follow-up of the numerous 
activities that must be carried out 
justify this fact.

Within the Mexican context, char-
acterized by the lack of resources to 
conduct original R&D and innova-
tion in local pharmaceutical firms,3 
the fact that small and medium-sized 
firms are beginning to integrate a for-
mal CTI system is a great advance 
with respect to technological inno-
vation, for it is clear that with the 
current conditions for generating 
knowledge, the available economic 
resources and physical infrastruc-
ture, detection of the technologies 
that must be incorporated, where 
they are, and who owns them, will 
give better opportunities for com-
peting. 

Finally, based on our analysis of 
the case study, it is important to 
underscore that Mexican pharma-
ceutical firms should integrate the 
following aspects of CTI to improve 
the likelihood of its successful use. 

• Definition, as a starting point for 

the CTI process, of the firmʼs tech-
nological potential which depends 
heavily on human resources capaci-
ties. It has to be borne in mind that 
new technological platforms will be 
underpinned by highly qualified 
personnel. It is therefore that this 
definition will lead to a clear recog-
nition of strengths and weaknesses.

• Technological areas to be cov-
ered by the CTI process should 
be associated to perceived market 
needs that could lead to specific 
niches that are not under control of 
large multinational firms. Market 
assessment and translation into op-
portunities require a great deal of 
collaboration among different areas 
of the organization.

• Under current circumstances, 
CTI will be a critical tool for Mexican 
pharmaceutical firms, specifically 
with respect to the improvement 
of their capacities to acquire tech-
nologies. Most of these technolo-
gies wonʼt be disruptive, because 
resources needed to develop 
breakthrough innovations in this 
sector are far beyond the size and 
financial strengths of Mexican play-
ers. For that reason, it is important 
to understand CTI as important tool 
to foster a firmʼs “absorptive capaci-
ties” which have been defined as a 
firmʼs ability to recognize, assimi-
late, and in general take advantage 
of new external ideas and technolo-
gies (Cohen and Levinthal, 1990). In 
our analysis, it became apparent that 
CTI is critical for a firmʼs definition 
of potential licensing agreements as 
well as collaborations with universi-
ties and research centers aimed at 
improving these absorptive capaci-
ties through advanced global scien-
tific inputs.
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3. New products are introduced into Mexican 
market mainly by large multinationals’ subsi-
adiaries, which do not perform research ac-
tivities in the country. Technological activities 
of these firms concentrates in the validation 
of new pharmaceutical entities previously 
approved in other countries.
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