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INTRODUCTION

Today, the essential role of science must be
taken into consideration as a driving force of
economic development and social well-being
in the globalized world. Development de-
pends increasingly on the knowledge gener-
ated by scientific research and on basing public
policy design decisions on that information.
A knowledge-based society has the possibility
of effectively resolving the very diverse prob-
lems it faces.

Mexico suffers from huge problems of in-
equality and a lag in many areas of development. However, as
an emerging country, it plays a special role in the planet’s
geopolitical and economic spheres. For this reason it is funda-
mental that the country increase its capabilities in science,
technology, and innovation and advance toward a knowledge-
based economy that will allow it in the long term to resolve
problems of health, food supply, care for the environment,
and energy use, among other issues. This will only be possible
if it recognizes the importance of science, technological de-
velopment, and innovation.

To produce knowledge, not only the so-called “hard sci-
ences” must participate, but also the social sciences and the
humanities, given their capacity to systematize experience
and history, investigate the past, unravel the present, and en-
visage the future. The social sciences produce reflection and

global critical analysis from a complex perspective; above all,
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they make it possible to analyze the ethical, social, cultural,

and political implications of scientific knowledge and its ap-
plication, in addition to making it possible to link scientific
knowledge and technological innovations to social and hu-
man development.

The social sciences are fundamental for designing, im-
plementing, and evaluating public policies that lead to re-
forms to broaden freedoms and strengthen the rule of law;
narrow inequality gaps; improve social coexistence; and cre-
ate more just, democratic, inclusive societies. For that reason,
science, technology, and innovation policy must be compre-
hensive, fostering an understanding of nature, the world, and the
universe. From this broad standpoint, knowledge becomes
the driving force for comprehensive human development,
productivity, and competitiveness. However, Mexico still has
along way to go to achieve a policy in this field that would make
it possible to sketch the country’s priorities as a function of its

most urgent needs and current capabilities.
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SOME DATA ON MEXICO’S POSITION

Mexico has a geo-strategic position in the Americas. It is a
cultural, political, and physical bridge between North Amer-
ica and Latin America and the Caribbean, as well as between
the industrialized and emerging countries. This position is
strengthened by the integration of the economies through
the North American Free Trade Agreement (NAFTA), by its
cultural wealth, which gives its voice greater weight in Latin
America, and by the strategic partnership it maintains with
Central America. At the same time, it is one of the biggest,
most open and dynamic markets in the region.

According to data from the World Economic Forum 2012,

1* place), and

Mexico is one of the world’s biggest markets (1
has a relatively consistent macro-economic system (40"), a
good transportation infrastructure (41%), and an increasingly
complex private sector (44™").2 Despite this, its scientific, tech-
nological, and innovation capabilities do not correspond to
those of a middle-income country or one of its international
position.

Mexico’s Special Science, Technology, and Innovation
Program (Peciti) set as one of its main goals that the country
would move from 58" place on the World Economic Forum'’s
Global Competitiveness Index in 2006 to 30" by 2012. How-
ever, in the 2010-2011 ranking, it dropped to 66" place, and
in 2011-2012, moved back to 58". Finally, in 2012-2013, it
ranked 53", Despite yearly increases in the budget earmarked
for science, technology, and innovation (STI), only 17.8 percent
of the goal was reached.

In addition, according to 2010 figures, in Mexico there was
one research and development (R&D) professional per 1 000
members of the active workforce;® and 21 percent of all re-
searchers in Mexico were full-time, compared to Brazil's 49
percent in the same year.* In 2011, Mexico had 30 graduates
from doctoral programs per million inhabitants, that is, 3691
people, whereby it was trailing Brazil and the United States,
with 13 166 and 59 459, respectively.” In addition to this, spend-
ing per researcher is significantly lower than that of countries
with higher STI development. In 2009, for example, the U.S.
spent US$236.6 million, while Mexico only spent US$81.11
million and Brazil, US$146.62 million.°

Thirty-eight out of every one hundred inhabitants have
access to higher education, which is much lower that mid-
dle-high- and high-income countries, with their approximate-
ly 60 percent. This can be explained by the application of
policies that have ensured 99-percent coverage for basic

education, 61 percent for high school, and 29.7 percent for
higher education.” To this should be added that, according
to 2008 Organisation for Economic Co-operation and Devel-
opment (OECD) data, graduates of higher education represent
17.5 percent of all employees in Mexico. This may indicate
that a large percentage of graduates work in the informal
sector, or, as the study itself mentions, many have emigrated
to other countries, particularly the United States.® This puts
Mexico in eighth place among the countries that expel highly
skilled human resources.

In summary, based on WEF data, Mexico’s innovation
potential is held back by the low quality of education (100
place), especially in mathematics and science (124%"); the
scant use of information and communication technologies
(81%), companies’ limited inclusion of improvements and
innovation to better their productivity (75th); and our mar-
kets’ low levels of efficiency (84th),” attributed to the exis-
tence of oligopolies, duopolies, and monopolies that impede
strong investments in R&D.

The strength of an innovation system comes from the
connection between knowledge and production, between uni-
versity and company. However, according to the same OECD
study, in Mexico on average, fewer than two out of every
1000 workers in companies are researchers; and universities
are not seen as an important source of information for in-
novation.'

Finally, one of the most appropriate indicators for regis-
tering innovation capability results is the number of patents
requested and granted, since it tells us what a country’s dy-
namic is in the generation of new knowledge applicable to
economic activities, and gives direct signs of the existing
capabilities and their evolution.!" The Mexican Institute of
Industrial Property (IMPI) 2013 report states that it granted
11485 patents, of which 245 (2.13 percent) were applica-
tions from Mexico, putting it in last place among the countries
that sought patents on Mexican soil.'? The country that pat-
ented the most inventions was the United States, with 5612

(48.86 percent), followed by Germany, Switzerland, and Ja-
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pan. The same report states that, while it is true that in al-
most 20 years there has been a favorable evolution in the
overall number of patents registered, the number of patent
applications by Mexicans has actually dropped.

Many very diverse factors could explain Mexico’s position
vis-a-vis STI. Research points to three important explanations:
first, the absence of a long-term, strategic vision that could
establish priorities based on the country’s most urgent needs,
in order to, in turn, determine the routes to be able to con-
centrate efforts and achieve more compelling results. The sec-
ond explanation, derived from the previous one, is the lack
of coordination and links among the different actors (academia
and the public and private sectors), and therefore, the pro-
found dispersion of efforts among federal and state bodies,
academia, and private enterprise, which is an obstacle for
defining sectoral, regional, and national priorities. The third
explanation is the absence of incentives for increasing STI
investment, and of mechanisms and financing instruments
that could broaden the participation of the different actors,
permitting investment of venture capital and including tax
breaks for innovation.

Given this disheartening panorama, it is important to men-
tion what different actors interviewed pointed to as the great
strengths and opportunities in Mexico. On the one hand, the
country has a broad legal and programmatic framework that
can foster STI, as well as solid institutions of higher educa-
tion like the National Autonomous University of Mexico
(UNAM) and the National Polytechnic Institute (particularly
its Center for Research and Advanced Studies [Cinvestav]),
among others. In addition to Conacyt’s national and regional
networks of research centers, Mexico has extensive capabili-
ties in sectors like biotechnology, genome studies, mechatro-
nics, health, clinical research, chemical engineering, the green
economy (biodiversity, environmental protection, renewable
energies), and civil engineering, among others. It also has the
capability to participate in projects in areas like acronautics,
the automobile industry, advanced manufacturing, renewable

energy, the environment, sustainable urbanism, information
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technologies, nursing, agriculture, food bio-security, and in-

dustrial agriculture.

TODAY'S STI TRENDS: THE STRATEGIC
ROLE OF INTERNATIONAL COOPERATION

The emergence of new key actors in the systems of science,
technology, and innovation, and based on them, the aware-
ness of the need for new forms of governance in those sys-
tems are undoubtedly clear trends internationally. In this
context, the government loses its centrality in the definition
of scientific policies, while other actors articulated in net-
works take on an essential role: researchers, institutions of
higher learning, research centers, and small and medium-sized
firms, among others. All this points to a logic of collaborative
relationships in which linking up and joint work among actors
is indispensable for generating knowledge and innovation.
The alliances among public and private actors, and between
academia and companies are today the way forward for over-
coming many obstacles.

Work in collaborative networks implies new forms of in-
stitutionality and organization that would put an end to the
isolation of actors; they would allow them to complement
each other in their work, and would permit the development
of capabilities and greater agility in implementing programs,
projects, and research funds.

The context in which Mexican international STI coop-
eration policy will develop will be characterized by factors
such as an international atmosphere of strong innovation,
centered on the most strategic interests of the dominant econ-
omies; high investment levels by country and sector, signifi-
cantly higher than those that Mexico has earmarked in the last
decade for science and technology; the very probable widen-
ing of gaps in science, technology, and innovation among
countries and regions, and therefore, as already mentioned,
the growing influence of the use of formal working networks,
supported institutionally by governments and companies, to
increase competitiveness and innovation capabilities.

In the framework of these trends, international coopera-
tion plays a fundamental role. However, in this sphere also,
the vision of the Mexican state has been limited. While in
OECD countries this cooperation is a priority, Mexico’s 2007-
2012 Special Science, Technology, and Innovation Program
(Peciti) limits itself to recognizing it solely as a source of fi-

nancing.



Information from Conacyt and the Mexican Agency for
International Cooperation for Development (Amexid) showed
that during the 2006-2012 period, Mexico participated in bi-
lateral, multilateral, South-South cooperation, and triangular
programs, and, to a lesser extent, formalized projects for decen-
tralized and trans-border cooperation. These programs focused
mainly on training human resources (65 percent), scientific
research (53 percent), technological development and inno-
vation (24 percent), and infrastructure (2 percent).

In terms of topics, scientific research emphasizes coop-
eration on environmental issues (22 percent), followed by
the food sector and agribusiness and pharmaceuticals and
health sciences (18 percent each); ICTs and energy (12 per-
cent each); chemicals and petrochemicals (9 percent); and
aeronautics and the automobile sector (8 percent). The main
Mexican institutions that have participated in international
cooperation programs have been the UNAM and Cinvestayv,
again revealing the enormous concentration in Central Mex-
ico and in those institutions.

We can conclude that Mexico has participated reactively
in international cooperation efforts without a defined stra-
tegic policy and with very limited resources. How can it move

toward a knowledge-based society under these conditions?

MEXICO'S GREAT CHALLENGES

The research results culminate in a series of proposals that

can contribute to Mexico positioning itself better regarding STI:

1. Foster international cooperation. This must be consid-
ered a priority and, therefore, an ad hoc policy must be
designed with a normative and programmatic frame-
work that promotes it; that fosters activities centered
on education and research to strengthen the triangle of
knowledge; that encourages the participation of small
and medium-sized companies in research-innovation

projects; that contributes to the development of a stra-

tegic focus for the mobility of students and researchers;
and that makes Mexican STI visible, along with their
potential and the opportunities they offer, while mini-
mizing the bureaucratization of cooperation processes.

2. Strengthen the international STI cooperation system. This
means formulating an institutional design and launching
an organizational model consistent with the aims of the
cooperation policy that will overcome the current dis-
persion and fragmentation; that will make working in
networks a priority; and that will incorporate coopera-
tion as a transversal component of STI. To do this, coordi-
nation between Conacyt and Amexid is strategic.

3. Guarantee the public nature of cooperation policy. This
must be done through substantive procedures and spaces
for deliberation, consultation, and decision-making by
the scientific community, companies, and organizations
of civil society on an ongoing basis.

4. Ensure the existence of systems for information, follow-
up, evaluation, and dissemination that make it possible
to learn from experience, as well as to establish mech-

anisms of transparency and accountability.

ADVANCING TOWARD AN INTERNATIONAL
STI COOPERATION POLICY

Lastly, it is necessary to clearly identify the fundamental aim.
Here, we refer to the UNAM's proposal: making knowledge and
innovation a fundamental lever for Mexico’s sustainable eco-
nomic growth, favoring human development, making greater
social justice possible, consolidating democracy and peace, and
strengthening national sovereignty.'* The diagram in the follow-

ing page illustrates some of the basic conditions needed for this:

1. National-International Cooperation Agenda for STI. This
would establish the priorities for topics and sectors in
accordance with the 2013-2018 National Development
Plan, as well as the International Cooperation for De-
velopment Program (Procid), and the Special Science,
Technology, and Innovation Program (Peciti).

2. Regional development focus. This would make it pos-
sible to identify and better attend to priorities, needs,
and interests, as well as bolster the existing strengths and
competences among actors from the different states.
The need to regionalize arises from the recognition of

the heterogeneity and plurality of Mexico'’s regions.
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3. Increasing STI investment. 'To this end, it is essential to
make existing funds, sources, and resources consistent
and comprehensive, as well as to consider alternative
sources of financing and the promotion of incentives
for innovation.

4. Adjusting the legal framework. Here, the aim is to har-
monize the legislation on science and technology and
on international cooperation for development, as well
as to bring together a programmatic framework.

S. Coordinating agents in a field of multiple actors. This
would operate among public and private actors, institu-
tions of higher learning, research and experimentation

centers, civil society organizations, and international

Assignation of
budget resources

Adjustments to the
legal framework

agencies working in Mexico, among others. It is also
necessary to strengthen multi-level governance in the
local, state, regional, and national spheres.

6. Generating the skills needed to implement actions for
STl international cooperation. Here, the idea is to create
and strengthen institutional capabilities, understood
as an intangible resource that allows actors to perform
appropriately to obtain optimum sustainable results

in accordance with their interests and needs.'*

Mexico will move toward a knowledge society and toward
a state policy of international cooperation for science and tech-

nology to the extent that it fosters these conditions. NIM
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