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It is generally accepted that Mexican sci-
ence entered its modern stage in the
early 1970’s, with the inception of the
National Council of Science and Tech-
nology (CONACYT). One of CONACYT’s
major objectives was to plan and pro-
mote Mexican science and technology
(S&T). CONACYT was created to develop
science as an engine for national devel-
opment. Its mission was to establish
support projects related to national
problems. At the time, Mexican science
was devoted to the general enhance-
ment of universal knowledge. Thus,
CONACYT’s initial statement scared
pure scientists since they believed gov-
ernment research support would no
longer be directed at their own projects.
Science and technology policy, however,
was not properly implemented since
only the most prestigious scientists, de-
voted to basic scientific research, con-
stituted CONACYT’s scientific commit-
tees charged with evaluating research
grant proposals. This struggle has con-
tinued to this day even though some
changes have taken place. Among the

most important changes is a gradual
trend towards a more equitable budget
distribution between basic and applied
scientific projects.

During the 1970’s, medium-sized in-
dustry entrepreneurs and academics
foresaw the convenience of helping in-
dustry, located in the provinces, develop
through the creation of S&T research
units. Efforts were made to get the funds
needed for that purpose. Some of these
initiatives found echoes within local gov-
ernments and thus received partial sub-
sidies. In addition, these entrepreneurs
had to look for scientific knowledge to
carry out the projects they wanted to be
involved with, which was to be found in
academic institutions. Unfortunately,
the pace at which some research and de-
velopment (R&D) centres were created
during the 1970’s, was not observed in
the 1980’s or 1990’s, thus leaving those
centres already operating, isolated in
terms of their possible interaction with
other similar institutions.

It was not until 1992 that CONACYT
implemented a policy through which an
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R&D “system” was established with 26
public institutions, most of which were
created during the 1970’s. Non-interre-
lated parts, however, constituted the
“system.” Even though some of the in-
stitutions were aware of the existence of
others, they did not interact. The sys-
temic nature of this group eventually
emerged, enhancing their potentialities
and thus capitalising the benefits of
interdisciplinary and more ambitious
programs and projects. The so-called
SEP-CONACYT system currently in-
cludes a total of 27 institutions, which
may be grouped into three subsystems:
scientific research, research in social sci-
ences, and technology.1 SEP is the Min-
istry of Public Education, the ministry

charged with the funding and supervi-
sion of CONACYT’s performance.

This paper concentrates on the trans-
formation processes the technology
subsystem has gone through in order to
achieve the goal of linking together
knowledge generated by universities and
industrial applications, under the spon-
sorship and normative framework of the
federal government.

The SEP-CONACYT Technology
Subsystem

The SEP-CONACYT technology subsys-
tem2 is integrated by seven institutions
(see Table 1), in a wide range of areas of
expertise, both in the scientific and tech-

Table 1. Description of the SEP-CONACYT Technology Subsystem

CIQA Synthesis of new materials with specific properties.
(1974) Synthesis of special additives for polymers; polymer biosynthesis.

Photobiodegradable polymers.

CIATEC Manufacturing processes for the leather and shoe industry as
(1975) well as other related areas.

Design and optimisation of industrial processes. Training.
Product design and development. Metrology.

COMIMSA Technological Services
(1975) Metallurgy with emphasis on steel.

Diagnosis and repair of turbomachinery.
Environmental engineering and special studies.

CIATEJ Fermentation processes in agroindustry for the production of
(1976) food, beverages, and additives.

Treatment and disposal of food related effluents.
Massive food production; genetic improvement.

CIATEQ Machinery and automation. Mechanical Construction.
(1978) Systems engineering, instrumentation, and control.

Mechanical transmissions. Agroindustrial machinery.

CIDESI Metrology and Training. Mechanics and mechatronics.
(1984) Material recycling. Lab testing.

New materials (metal and non-metal).

CIDETEQ Electrochemical processes.
(1991) Water treatment. Surfaces treatment.
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nological areas. These areas of expertise,
however, have not been determined ac-
cording to a plan or drawn out of a policy
strategy. Instead, they have arisen from
the particular interests of specific indus-
tries or individuals.

Description and Geographic
Location

Closely linked to intense industrial ac-
tivities taking place in the country’s
north-eastern region, the Centre for Re-
search on Applied Chemistry (CIQA),
located in Saltillo, is the eldest institu-
tion in the subsystem. Created in 1974,
it is primarily devoted to research on
polymers. Chronologically, the Centre
for Research and Technology Consulting
on Leather and Shoe (CIATEC) was cre-
ated a year later and its aim is to serve
the leather and shoe industry. Accord-
ing to its local origin and specific objec-
tives, it is conveniently located in León,
Guanajuato, one of the most important
Mexican states in the production of
leather-related products.

The Mexican Corporation on Materi-
als Research (COMIMSA) was the third
centre to be created and is currently the
sole institution portraying its name in a
different legal form. Indeed, it is the only
centre from the whole SEP-CONACYT
system that was legally established as an
enterprise and its activities are con-
cerned with various metallurgy-related
areas. Geographically, it is located in the
city of Saltillo, just like CIQA.

The Centre of Research, Technology
and Design Consulting in the state of
Jalisco (CIATEJ) was originally created to
solve problems for the jewellery indus-
try, but its main interests have long been
redirected towards food related proc-

esses, and lately focused on the tequila
industry.3 Like CIATEC this R&D institu-
tion is strategically located according to
the particular industrial sector it serves,
in the city of Guadalajara.

Three R&D centres are located in
Querétaro, north of Mexico City, a state
that has become a prosperous agricul-
tural and industrial region, in the mid-
dle of the Mexican territory. The Centre
for Research and Technical Assistance
(CIATEQ), the Centre of Industrial and
Development Engineering (CIDESI),
and the Centre for Electrochemical Re-
search and Technology Development
(CIDETEQ) share some common inter-
ests. The first two present some similari-
ties in their research topics since their
operations are concerned with me-
chanical and systems engineering, thus
overlapping some of their capacities and
strengths. CIDETEQ, however, has fo-
cused on electrochemical processes.

In the last two decades, some authors
(see Jimenez et al., 1986; 1991) have
shown that S&T resource allocation has
long favoured large metropolitan areas,
which in turn host highly prestigious
universities. Mexico is not an exception
to this pattern, which has challenged
other academic institutions located in
peripheral provinces. Indeed, the cen-
tre-periphery dilemma has deepened
already existing differences and widened
development inequalities among re-
gions. Contrary to this tradition, the SEP-
CONACYT centres are scattered through
out the territory, each of them becom-
ing a potential regional development
pole.

The technology subsystem has not
faced the problems arising from highly
concentrated areas where the supply of
similar services is considerable even
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though there might be a larger number
of clients. Other academic institutions –
including SEP-CONACYT scientific and
social sciences subsystems – are geo-
graphically concentrated due to their
own research disciplines, which are
closely related to new opportunities and
access to special funds, equipment, fa-
cilities, and graduate students (Jiménez
et al., 1991). Factors influencing location
of R&D have also been widely studied in
Canada (Anderson, 1998).

These centres were created in a reac-
tive fashion as an answer to isolated in-
dividual initiatives or requests. Some of
these initiatives originated among peo-
ple in different industrial sectors, recog-
nising the potential outcomes of S&T
projects they could benefit from; others
realised the need to establish interactive
links with academic institutions which
at that time were not to be found in their
surrounding areas.4 In other cases, Mexi-
can scientists born in the provinces, do-
ing research in the metropolitan area of
Mexico City, had expressed intentions of
moving back to their smaller communi-
ties, particularly those with a solid aca-
demic reputation. These researchers es-
tablished contacts with local academic
institutions and industry, trying to de-
velop conditions to guarantee local or
regional support and funding for their
plans and projects.

Numerous efforts were carried out
during those years. Some of them did not
succeed due to a lack of compliance with
local and regional needs or interests,
while others faced the absence of sup-
port from funding agencies, to subsidise
their initial operations. While all of them
faced many obstacles and uncertainties,
a few succeeded and eventually grew to
well-established R&D institutions. Un-

fortunately, little is known about those
which ended before an agreement could
be set, either because local or federal
governments were not interested or be-
cause they could not find other agencies
to support their initiatives.

Institutional Size and Complexity

The overall size of the whole technology
subsystem is relatively large, compared
to the rest of the SEP-CONACYT system.
Data for 1998 show there were 1757 em-
ployees officially working and hired to
perform various tasks. The average size
is almost 251 per centre. Real sizes, how-
ever, may vary from one centre to an-
other. For instance, CIDETEQ has 60
employees while COMIMSA, by far the
largest one reports 850 persons, includ-
ing non-permanent employees.

Mexican public academic institutions
have in general suffered from heavy py-
ramidal administrative bodies reflected
in most government structures where
bureaucracy permeates almost every
layer of an organisation. Contrary to this
tradition, centres in the technology sub-
system have managed to stay slim partly
because of their average size, short
lifespan and most surprisingly, due to
current federal regulations.

A fundamental part of the human re-
sources working in these centres are the
scientific and technological personnel
(S&TP), which usually include people
with higher academic degrees and/or
experience in their areas of expertise.
Data for 1998 show a total of 1,472 sci-
entific and technology personnel (see
Table 2). Whether the proportions of this
S&TP with respect to the full size of each
centre are similar, or if they vary, it is
within a range, which could be regarded
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as understandable given their particular
disciplines and activities. In fact, Table 2
shows CIDESI with the lowest propor-
tion of S&TP, while COMIMSA and
CIATEQ are the only two institutions
with the largest number of scientists and
engineers. Despite this, according to
some data and facts, which will be dis-
cussed in the forthcoming paragraphs,
COMIMSA has not hired faculty or aca-
demic personnel with higher degrees;
rather its technicians have been em-
ployed as S&TP due to their experience.

In general and regardless of size, these
centres show an adequate S&TP ratio,
which may be interpreted as a result of
a good organisational design as much as
appropriate administrative structures.
The exceptions are CIDESI, CIDETEQ
and CIQA, which fall below 75%, a fig-
ure that has been regarded as the lowest
desired proportion. These centres may
be considered unique in so far as admin-
istrative and support personnel are no
larger than those in charge of the sub-
stantial operations, which helps to con-
trol the impact that administrative costs
have on the overall annual institutional

expenditures. Those centres which did
not comply with the suggested S&TP ra-
tio must tighten their hiring policies in
order to become administratively effec-
tive, and concentrate in the design of
more aggressive procedures to recruit
S&TP members devoted to the core ac-
tivities, which will lead them to attain
their goals more effectively.

Core Human Capital (S&TP)

As opposed to most universities or aca-
demic institutions, the centres do not
include a high percentage of research-
ers with graduate degrees – the core hu-
man capital in S&T. Engineers, as op-
posed to scientists, have proven to be
more adequate and sought after given
the type of projects being carried out and
in the attainment of institutional objec-
tives. The term by which these techni-
cians are usually referred to is “techno-
logical personnel” and it is widely ac-
cepted that their areas of expertise and
training are not in accordance with
graduate degrees. Indeed, the nature of
problems this type of personnel face in

Centre S&TP Total %
Personnel

CIQA 120 166 72%

CIATEC 81 103 79%

COMIMSA 778 850 92%

CIATEJ 94 115 82%

CIATEQ 238 260 92%

CIDESI 117 203 58%

CIDETEQ 44 60 73%

Total 1352 1591 85%

Table 2. Human Resources, 1998

S&TP: scientific and technical personnel.
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industry does not require highly sophis-
ticated scientific knowledge, since in
most cases they are not in the high-tech
domain.

Table 3 shows the distribution of hu-
man resources in terms of their aca-
demic attributes. It is worth mentioning
that S&TP is made up of researchers and
technicians; the former are responsible
for projects and services provided, while
the latter are expected to technically as-
sist researchers.

 The highest number of researchers is
found in CIATEC, with 73%, CIATEJ with
61% and CIATEQ with 50% of its S&TP; all
others fail to reach 50%, with COMIMSA
with the lowest figure of 6%. The main
concern of all technology centres is to
guarantee that services offered comply
with international standards. The em-
phasis on satisfying industry needs and
the quality of the services provided,
rather than on publishing scientific pa-
pers is also revealed in the low partici-
pation of researchers in the National Sys-

tem of Researchers (SNI). Created in
1984, SNI operates as a government
agency closely related to CONACYT, and
in charge of fostering national S&T
through incentives to individuals with
high academic performance. Table 3 in-
dicates that an average of only 11% of re-
searchers within the technology subsys-
tem participate in SNI while only two
centres show two-digit figures with re-
gard to this participation.

Graduate degrees are required in or-
der to become a member of SNI. It is
generally accepted that a higher aca-
demic degree is necessary for develop-
ing ambitious and innovative S&T pro-
jects. Indeed, those two centres with the
highest SNI participation are the ones
with higher percentages of researchers
with graduate degrees. Unfortunately,
should the opportunity arise to become
involved in projects demanding more
advanced technology and knowledge,
the data also reveals that these centres
would not be able to maintain their cur-

Table 3. Academic Indicators, 1998

SNI: National System of Researchers.

Centre S&TP with  S&TP Researchers Total No. of
Master’s with PhD in S.N.I Researchers

CIQA 44 20 21 44

CIATEC 11 2 1 59

COMIMSA 81 6 0 48

CIATEJ 24 13 11 57

CIATEQ 28 8 3 120

CIDESI 10 0 0 41

CIDETEQ 13 7 5 20

TOTAL 167 36 20 345
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rent competitive status, since more than
half of their S&TP do not possess univer-
sity degrees at all.

Performance Assessment

The overall institutional performance of
this subsystem is mixed. Some centres
have become instrumental in the mod-
ernisation of industries; others have
played a minor role in the insertion of
industries into the mainstream eco-
nomy. As for teaching, there is room for
improvement in all of them, not only in
terms of the graduate programs being
offered but also in terms of special train-
ing for personnel from industry. A third
dimension to be assessed is the perform-
ance of scientific research and technol-
ogy development, in which only three
centres qualify: CIQA, CIDETEQ and
CIATEJ.

Institutional Linkages and Industry
Interactions

It should be noted that all links estab-
lished by these centres have to be under-
stood in a wider context of articulation

with other entities – including within the
SEP-CONACYT system. As such, an in-
dicator traditionally used to measure the
level of activity is expressed in terms of
the economic resources they generate.
A more refined indicator is the ratio of
contract income to total budget.5

These simple indicators allow the as-
sessment of the profitability of links be-
tween the SEP-CONACYT technology
subsystem and industry. They also indi-
cate the likelihood of economic self-suf-
ficiency, an issue that has recently raised
concerns, especially for those whose
budgets are still highly dependent on
federal subsidies. It has to be recognised
that economic self-sufficiency offers a
challenge in itself; indeed, these centres
should seek for projects where they may
offer competitive advantages, as well as
more aggressive marketing strategies to
reach out to new clients in the industrial
sector, where they will be more likely to
obtain a higher economic profit. Table 4
gives us a clear image of the economic
profitability of the centres. It could be
inferred that the longer time a centre has
been operating, the better its standing
and competitiveness, however, the fig-

Table 4. Distribution of Annual Budgets, 1998

Centre Own Resources Federal Resources

CIQA (1974) 12% 88%

CIATEC (1975) 21% 79%

COMIMSA (1975) 99% 1%

CIATEJ (1976) 18% 82%

CIATEQ (1978) 39% 61%

CIDESI (1984) 14% 86%

CIDETEQ (1991) 14% 86%
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ures show that there is no direct relation
between age and profitability.

For instance, CIQA has been operat-
ing for almost 25 years in the same field
of research, but has not yet been able to
increase its self-generated resources be-
yond 15%. The same holds for other cen-
tres like CIATEJ and CIDESI, which still
lie below the 15% barrier, and CIDETEQ,
the youngest institution in the subsys-
tem, whose size is half the others but
whose profitability is yet to be seen.

With regard to total expenditures for
1998, an average of only 31% was gener-
ated by the subsystem itself through
contract projects and services, including
COMIMSA, the single centre contribut-
ing the largest amount of self-generated
income. However, if this centre were left
out of the annual figures, the average
would drop to a 20% proportion, which
by no means should be considered low,
but which evidently shows a strong de-
pendence on the federal budget. As we
pointed out earlier, COMIMSA was cre-
ated as an enterprise, thus its concept
was different from other R&D centres. In

doing so, it has had the leadership
needed to design and adopt successful
business strategies. It has started to de-
velop links in the form of “joint ventures”
with other centres within the SEP-
CONACYT system. In particular, those
with academic capabilities and abilities
to engage in R&D projects and can be
developed under COMIMSA’s supervi-
sion.

Provision of Services

An indicator of the quality in the assess-
ment of services rendered by these seven
centres focuses on repetitiveness. If a
first-time client goes for a second serv-
ice, it indicates a certain level of satis-
faction, which in turn will be translated
into more stable client-provider rela-
tionships.

In 1998, 83% of the services provided
were contracted by first-time enterprises
while only 17% by repeating companies,
which had already contracted one serv-
ice from that centre at least once before.
Even though this figure is rather low, by

Table 5. Services Provided by Centre, 1998

Centre Services rendered to Services rendered to
repeating clients first-time clients

CIQA 38% 62%
CIATEC 86% 14%
COMIMSA n.a. n.a
CIATEJ 3% 97%
CIATEQ 64% 36%
CIDESI 47% 53%
CIDETEQ 85% 15%

Average 47% 36%
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no means should it be interpreted as a
lack of quality in the services offered;
rather, it makes explicit the challenges
they are facing in developing long-term
relationships with their clients. Appro-
priate marketing strategies will have to
be designed as well as comprehensive
contract projects for potential markets
already detected. Table 5 shows CIDESI
and CIQA with an equitable proportion
of both types of clients, while CIATEQ
and CIDETEQ have already built up a
longer relationship with previously
served clients. The latter should trans-
late into feasible opportunities to de-
velop long-term projects in the near fu-
ture.

A different perspective arises when
analysing self-generated income and the
total number of services. The latter by
itself could lead to some misunderstand-
ing of the concept of services rendered,
since it is not proportional to income.
Table 6 gives an idea of which services
are proving to be more profitable, in
terms of the money they bring to the

corresponding centre. Thus, CIATEQ is
an example of profitable business, even
though its number of services is the
smallest in the subsystem.

Another useful indicator, which may
lead to the design of innovative alterna-
tives, deals with the ratio of total income
generated per client or contract. Table 7
shows the 1998 share figures for all seven
centres. It is clear that in 1998 CIATEC
was the single centre to invoice 33%
from the total number of clients in the
whole subsystem, while the income gen-
erated by its clients accounted for only
1.1% of the total figure of self-generated
resources.

The opposite is observed in CO-
MIMSA, the single centre absorbing 9%
of the total number of clients while ob-
taining from them resources enough to
cover 95% of their own expenditures,
equivalent to 90.7% from all subsystem’s
self-generated income. While this per-
formance may seem highly desirable for
any institution, it raises the question of
economic dependability on a few clients.

Table 6. Profitability of Services, 1998

Centre Total Avg. Income
Services per Service

CIQA 546 10
CIATEC 6 864 1
COMIMSA 42 900 14
CIATEJ 2 709 3
CIATEQ 98 311
CIDESI 7 449 1
CIDETEQ 671 6

Table 7. Income Generated by Services
Provided, 1998

(In thousands of Mexican pesos.
 Ca. 10 Mexican pesos per one U.S. dollar)

Centre Clients Self-generated
Income

CIQA 7% 0.8%
CIATEC 33% 1.1%
COMIMSA 9% 90.7%
CIATEJ 14% 1.2%
CIATEQ 4% 4.5%
CIDESI 29% 1.1%
CIDETEQ 4% 0.6%
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Table 8 shows institutional marketing
performance in terms of projects being
commercialised, in comparison with the
total number of projects developed dur-
ing 1998. Even though it is clear that
most of these projects were actually sold
to industry, there are three centres
whose percentages were much lower:
CIQA, CIATEJ, and CIDETEQ.

Once it has been shown that most
centres in the technology subsystem are
indeed capable of marketing their own
products, they should assess the con-
venience of adopting either one of two
strategic alternatives, or both. The first
one is to set tighter links with universi-
ties and/or other R&D centres in order
to develop projects involving more so-
phisticated technologies. Second, they
should develop links with industries and
the private sector in general, to improve
their marketing strategies. Obviously, the
latter involves the risk of becoming fo-

cused on consulting or service, as op-
posed to R&D itself.

Table 9 shows that the provision of
services was indeed the main concern of
the centres in the technology subsystem
during 1998. Most of them did not de-
vote their S&TP time into project devel-
opment but rather into short-term serv-
ices.

Any change in the priorities of these
centres would inevitably lead to shifting
objectives. Mexico needs to develop ap-
propriate technology to assure a future
for economic independence and even-
tually a higher standard of living for its
population. If technology subsystems
deviate their attention from S&T projects
to technology services, Mexico will con-
tinue indefinitely importing costly and
sometimes obsolete technologies, seri-
ously threatening its long pursued devel-
opment goals.

Table 8. Projects Contracted, 1998 Table 9. Commercialisation Drive, 1998

S&TP: scientific and technical personnel.

Centre Projects Projects
developed commercialised

CIQA 17 5 29%
CIATEC 515 515 100%
COMIMSA 480 480 100%
CIATEJ 83 44 53%
CIATEQ 298 298 100%
CIDESI 55 54 98%
CIDETEQ 20 11 55%

Centre Clients/ Technology
S&TP Projects/S&TP

CIQA 3,38 0,14
CIATEC 24,09 6,36
COMIMSA 0,69 0,62
CIATEJ 8,57 0,88
CIATEQ 1,08 1,25
CIDESI 14,90 0,47
CIDETEQ 5 0,45
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The Triple Helix Model

It is evident that in addition to the gen-
eral Triple Helix Model (Leydesdorff and
Etzkowitz, 1998; Etzkowitz and Leydes-
dorff, 1997), more specific Triple Helix
configurations are being developed ac-
cording to particular conditions in vari-
ous countries (Etzkowitz et al., 1998;
Fujigaki and Nagata, 1998; Jones-Evans
and Klofsten, 1998; van Duinen, 1998).
Latin American is no exception. Al-
though governments since the early
1970’s were seeking to build solid and
fruitful links between university, indus-
try and government, most of their efforts
turned out to be disappointing. During
the 1990’s, the governmental part of the
helix has been active in developing some
collaboration between the three compo-
nents, to cope with demands posed by a
knowledge-based economy in Mexico
(Casas and Luna, 1997).

Universities are quite conservative
and change reluctantly at a slow pace.
However, since the winds of modernity
and globalisation impinge upon all sorts
of institutions, they have also influenced
higher education, where most of R&D
takes place. Public universities in Latin
America have been subject to reductions
in the subsidies provided by govern-
ments, which in turn have challenged
their own survival. Hence they have been
looking for additional sources of income.
Budget cuts have encouraged the emer-
gence of links with potential sponsors in
the private sector, industry in particular.
However, the relationship has not been
as positive and intense as desired. On the
one hand, most of the science and tech-
nology required by modern industry is
either acquired from developed coun-
tries, or realised by their own R&D labo-

ratories. On the other hand, demands
from local industry have generally in-
volved minor technological advances.

As described in the previous section,
the SEP-CONACYT technology subsys-
tem has shown a different pattern of en-
gagement. Even though only a couple of
these centres have been involved with
teaching at graduate levels and only
three of them perform basic research,
they all share as their primary objective
the involvement in local and national
industry problems, and the search for
technology solutions. Furthermore,
since federal policies began to stress so-
cial accountability, especially during the
mid 1990’s, the centres have been urged
to seek economic self-sufficiency, i.e. to
increase the share of its own resources
with regard to their overall total expen-
ditures. In order to do so in a more ef-
fective and efficient way, they realised
they should enhance their level of activ-
ity in research, teaching, and consulting
appropriate to the local and/or regional
demands that existed. Since they do not
have the human capital required to ex-
cel in these areas, they have started to
make decisions regarding the establish-
ment of strategic alliances with univer-
sities and other R&D centres, in and out
of the SEP-CONACYT system, which
thus far have proven successful.

Survival Strategies

The pattern that these R&D centres have
followed shows two different engage-
ment models. Model A stresses the ori-
gin of some centres (specially CIQA and
CIDETEQ) in close relationship with
universities, as displayed in Figure 1,
whereas Model “B” shows a much higher
initial inclination to industrial services



Science Studies 2/2000

48

(all other centres), as shown in Figure 2.
In the following two sections we will dis-
cuss some characteristics of both mod-
els and provide information from the
technology subsystem to exemplify
them.

Centres Created in Close Relationship
with Universities (Model A)

This model stresses the need to estab-
lish closer ties with industry since
budget cuts and current public policies
threaten basic research. The Mexican
government has called for stronger ef-
forts to increase the share of self-gener-
ated budgets through very specific and
demanding policies. All official efforts
are thus being directed towards foster-
ing participation of all economic sectors
in financing S&T as well as increasing
interactions with industry.

A strategy frequently explored in or-
der to diminish financial vulnerability of
many R&D institutions complying with

this model, relies on increasing the
number of potential clients for their S&T
projects.

Centres Created in Close Relationship
with Industry (Model B)

The enhancement of activity levels in
centres complying with this model de-
mand to strengthen their relationships
with the academic part of the helix, i.e.
with universities and other R&D institu-
tions. The commitment of Model B cen-
tres is to engage in more sophisticated
applied projects that need the coopera-
tion of highly specialised scientists. As
pointed out earlier, since most centres
do not count on personnel with these
qualifications, they would have to hire
faculty from universities, thus expand-
ing the benefits of contracts with indus-
try to higher education institutions, out-
side their regular action sphere.

In contrast, Model A centres have to
seek R&D problems in the outside world,

Figure 1.  Model A for Centres in the Technology Subsystem.

UNIVERSITIES

UNIVERSITIES INDUSTRY

INDUSTRY

R&D
CENTRES

R&D
CENTRES

GOVERNMENT
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to prove their proficiency in the appli-
cation of knowledge. These centres may
find themselves in a more difficult situ-
ation than Model B centres, since the
process of introduction and acceptance
from industry is time consuming and
has to overcome the traditional distrust
from private sector towards public aca-
demic institutions.

Conclusions

We have shown a particular way of un-
derstanding the Triple Helix Model in a
Latin American context. This, however,
is not the only model observed in the
area. The major challenge the technol-
ogy subsystem is facing is its viability as
an effective “connecting device” between
the knowledge generated in other re-
search centres and universities and its
application in the “real” world. The cen-
tres in that subsystem will preserve the
state support as long as they effectively
link the parts involved, to the benefit of
both industries and universities. Never-

theless, in order to survive they must
implement strategies that will strengthen
self-sufficiency since the government’s
general trend is to reduce subsidies tra-
ditionally allocated to both higher edu-
cation and S&T.

According to the typology introduced,
Model A centres will have to emphasise
the relationship with industrial consum-
ers of new technology. In contrast, Model
B centres will have to approach aca-
demic institutions in order to identify
knowledgeable individuals and research
units that will help them enhance the
scope of S&T capabilities offered to their
clients in industry. Although these cen-
tres are referred to as a “system”, they are
far from constituting a real system in
which the parts are closely intercon-
nected. Government authorities are
making every effort to help them be-
come more of a system, which will, in
turn, make them more self-sustainable.
A set of policies is being implemented
to this end, in which the following points
are emphasised:

Figure 2.  Model B for Centres in the Technology Subsystem.
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• An effective coordination among dif-
ferent participating actors (indus-
tries, firms, innovation centres, tech-
nology development institutions and
universities).

• The creation of information networks
to facilitate and increase interactions
among all actors involved, while pro-
moting the use of knowledge spring-
ing from that relationship.

• The training of human resources in
areas such as technical specialisation
and scientific research.

It is widely accepted that much of the re-
search done in higher education insti-
tutions is going to add value to products
in the market. The “connecting device,”
however, (i.e. the technology centres)
has to develop and enhance their ability
to understand the needs of industry and
identify the individuals in academia who
possess the necessary knowledge to help
in the “translation” of academic knowl-
edge into applied knowledge. This is in-
deed a way of understanding the Triple
Helix Model, the successful implemen-
tation of which is yet to be seen.

Notes

1 The Scientific Research Subsystem in-
cludes nine science institutions, ten in the
social sciences, and seven technology in-
stitutions belonging to the so-called Tech-
nology Subsystem. An additional centre,
infotec, offers services on information
technologies.

2 All information provided in this paper was
taken from Annual Evaluation Reports
(Informe de Autoevaluación) presented
by the centres to CONACYT and to their
respective Boards of Governance during
their second 1999 meeting held in May
1999.

3 Unfortunately, the authors have not been
able to find the reason of this shift from
jewellery to food related processes. Ulti-
mately, it may be due to the fact that the
former did not find enough economic
support in order to survive, while the lat-
ter proved to be more promising. This as-
sumption corroborates our previous hy-
pothesis on the likelihood of the random
origin of most of these centres.

4 For a complete story on the foundation of
these centres, see CONACT (1998).

5 “Contract income” is also referred to as
“self-generated resources” as opposed to
the budget provided by the federal gov-
ernment since these centres are all state-
owned; i.e. highly subsidised.
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