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Introduction

The Engineering for the Americas Symposium, held in Lima, Peru from November 29" through
December 2", 2005 paved the way for a multisectoral movement to enhance engineering education and
technology in the Western Hemisphere, that have been deliberated over the past four years. This
symposium took place as a follow-up to those efforts, and as a result of the Engineering for the Americas
initiative, recognized as a priority for the hemisphere within the framework of the IV Summit of the
Americas.

The symposium was coordinated by of the Organization of American States (OAS) in conjunction with
the United States Trade Development Agency (USTDA), and the World Federation of Engineering
Organizations (WFEQ). Strategic partners such as the Hewlett-Packard Company, Microsoft Corp.,
National Instruments and three Mexican firms such as Cementos Mexicanos (CEMEX), Normalizacién y
Certificacion Electronica (NYCE), and Neoris sponsored this event.

Approximately 213 participants from 24 member States of the OAS took part in the symposium,
including distinguished professionals from diverse sectors linked to engineering capacity building in the
Americas, such as: industry, academia, accreditation agencies, professional associations, and government
agencies. The exchange of ideas and contacts made by the participants during the symposium was vital
for its success.

The symposium’s agenda was ambitious and it focused on three issues: the needs of the productive sector
for engineering graduates and capacity building; quality assurance in engineering education; and country
planning for financing of upgrades to engineering education. The Engineering for the Americas initiative
intends to establish a mechanism that allows the creation of educational reforms at the regional level that
include the needs of the productive sector and prepare new engineers with attributes certified by
transparent accreditation systems, which will further professional mobility, investment levels, and
therefore economic development. Thus, the symposium was made with the intention of making a step
towards the achievement of this initiative, and ended with the proposal of creating regional working
groups that might continue the actions already started in this event.

In a succinct manner, this document presents the main issues and recommendations discussed during the
symposium. More information can be found at the symposium’s webpage located at:
http://www.oest.0as.org/engineering/. First, however, it is important to mention the ideas that achieved
consensus during that event. They are the following:

The “knowledge-based economy” heralds an era in which the importance of innovation and engineering
has surpassed that of capital. Participants saw knowledge as the principal source of wealth and progress
and stressed that the quest for excellence in the training of engineers, the establishment of national
accreditation systems, quality assurance, and mutual recognition were becoming key factors for
competing in the “knowledge-based economy” or “flat world”, as writer Thomas Friedman calls it.

They pointed to the importance of a regional approach to capacity building, which, inter alia, would
enhance our countries’ presence on the world stage and render them less dependent.



The notion of the Engineer of the 21% Century represents a change of paradigm, whereby an engineer
today must help to create himself/herself, not look for work but create it. They must be a world class
engineers, leaders, visionaries, and entrepreneurs, committed to the social environment and with a clear
sense of the common good. Participants in the symposium emphasized the need to boost collaboration
between industry and academia.

They underscored the importance of cooperation among countries and disciplines in efforts to improve
engineering capabilities. There was talk, too, of the importance of improving the “ecosystem”, and of the
need to foster transparency, innovation, and opportunities.

Participants expressed concern at the low output of engineers and researchers in our region, compared to
countries such as China and India, and at the low levels of investment in research and development
(R&D) and the number of patents. Intellectual property was another topic addressed at the symposium. It
was referred to as the “currency of the 21 century”.

“I know my job, I do it well, and I can prove it”. This is a phrase that summarizes the importance of
accreditation and quality assurance on engineering education. Nevertheless, it was emphasized that in
order to get the complete impact of accreditation, countries must also strive for mutual recognition to
increase their presence in world agreements.

They pointed out that it is vital to seek solutions and financing with medium- and long-term policies and
plans, developed with the active participation of the different sectors involved in these issues.

The Symposium

The symposium’s inaugural session began with speeches from Dr. Alice Abreu, Director of the OAS
Office of Education, Science and Technology, and Dr. Albert Angulo, Regional Director, Latin America
and the Caribbean, USTDA, recalling the importance of science, technology, engineering, and innovation
for the hemisphere’s integral development, and the need to increase investment in these areas, as was
stated in the IV Summit of the Americas. This session also emphasized the urgent need to start the
process of establishing standards and accreditation procedures for engineering education throughout
universities in Latin America and the Caribbean, with the objective of providing the regions with world
class engineers; ready and qualified to participate and execute engineering megaprojects in the region or
in today’s globalized arena. Dr. Benjamin Marticorena, President of the National Council on Science and
Technology of Peru (CONCYTEC), focused his presentation on the role of engineering and hemispheric
cooperation. He highlighted that in most countries of the Americas science and technology are not
competitive fields and, that being so, engineering can build bridges between the two. He said that, for
that to come about, it was essential to have a supply of high-quality professionals, capable of providing
innovative answers to meet the current needs of both local and global markets.

Dr. Ulises Pabon, Executive Vice-president of Quality for Business Success from Puerto Rico, as the
speaker of the World Perspective Session, emphasized two key aspects: first, the concept of a globalized
and interconnected planet, a “flat world” as this concept was dubbed by writer Thomas Friedman, in
which knowledge is the main source for wealth and progress, that jointly with information and
communication technologies, such as the Internet, provide everyone with similar competitive conditions;
further he mentioned a set of “world flattening” drivers such as: outsourcing, offshoring, workflow, and
others. The second concept is the Engineer of 2020, which gathers the necessary traits of the future
engineer and determines what should be taught in engineering programs. As world progress evidences
how Latin America and the Caribbean have fallen behind in science, technology, engineering, and
innovation; it is also clear that nations like the United States and Canada cannot compete isolated in the
world stage against ever increasing numbers of engineers from the Asian countries. The importance of
political goodwill and budget assignments by local government officials and international multilateral
organizations, and their roles in this process were also emphasized.



As part of the Keynote Session, Dr. Russel Jones, President of the WFEO Standing Committee on
Capacity Building, as the moderator for the session, made a presentation on the objectives of the
symposium, and opened the floor asking all participants to define what it is that industry requires from the
engineering profession and its graduates. Dr. Wayne Johnson, Vice-president of University Relations at
Hewlett-Packard Company, referred to the region’s great potential and the need to capitalize on it. He
also mentioned that the engineering ecosystem is affected and changed by globalization, interconectivity,
entrepreneurship, knowledge society, and intellectual property. In this context of education and capacity
building as development pillars, the importance of engineering for the knowledge society and for the
development of human capacity was made very clear. He pointed to the challenges faced by different
regions of the world due to the incorporation of China and India into the globalization process; as well as
the number of engineers produced in Asian countries that increases annually and has reached 300 000 in
China, 200 000 in India, 104 000 in Japan and 60 000 in South Korea. This last number is close to the
annual production of engineers for the United States. He said that these countries have become
development and academic poles and they will continue attracting capital and establishing multinational
enterprises in the knowledge-based economy. He said that HP could not ignore this reality, and therefore
last year opened a R&D center in China. Likewise he highlighted the importance of creating the
conditions for labor force, and mechanisms that facilitate its full mobility.

Dr. Jorge Vélez-Arocho, Rector of the University of Puerto Rico at Mayagliez, stressed the importance of
creating mechanisms and networks among universities as a hemispheric strategy, and the importance of
preparing engineering students not only to be excellent professionals but also excellent human beings
first. He referred to the difficulty of getting financial resources and how important regional integration
can be to channel and share resources. Dr. Clement Sankat, Dean of the School of Engineering at the
University of West Indies, Trinidad and Tobago, centered his intervention on the importance of
developing a regional approach, especially for the Caribbean region; increasing the number of local
patents as a way to strengthen national capacity; developing local content to reduce external dependency
and to develop links between industry and academia. He also referred to what is needed in Trinidad and
Tobago and the Caribbean in terms of technological and scientific infrastructure, national innovation
systems, and the role of government as catalyzer and leader in this process. He emphasized the need for
an engineering education that promotes economic growth and job creation. His comments were enhanced
by the agreement of the audience.

Dr. William Wulf, President of the United States National Academy of Engineering, reached the
symposium audience through a pre-taped video presentation. Dr. Wulf presented the Engineer of 2020
Project developed by the academy and mentioned the ever increasing technological penetration and the
widening gap between what is needed for the future and what is taught in engineering. The symposium
then continued with five plenary sessions to answer and develop the agenda.

Needs of the Productive Sector

This subject was developed during the first plenary session of the symposium and during the
corresponding breakout sessions.

First Plenary Session: Needs of the Productive Sector for Engineering Graduates and Capacity
Building

Dr. Sailesh Chutani, Director, External Research and Programs at Microsoft Corp. in the United States,
presented this session. One of the first topics addressed was the need for a strategic link between
productive sector, academia, and government; and the need for a link between talent, education,
intellectual property, and industry value. The importance of education and information technologies for
the knowledge-based economy and for the diverse scientific disciplines was also mentioned, as well as the
natural flow of resources to the centers of intellectual excellence around the world. He agreed with the
definition of a “flat world” and exemplified this concept by signaling the cases of India and China, which



have achieved excellence in their education system based on academic and technological rigor coupled
with state incentives for talent development. Long-term collaboration between industry, government and
academia can be successful if they are based on a common vision, intellectual talent, and in a context of
political and economical stability, according to Mr. Chutani.

Mr. Chutani’s presentation was followed by a panel of people from the industrial sector, Dr. Marcos
Formiga, Special Advisor to the President of the National Confederation of Industry of Brazil, Dr. Jorge
Barata, Director of Odebrecht Peru, Dr. José Miguel Morales, President of the National Confederation of
Private Entrepreneurial Institutions (CONFIEP) from Peru, and Oscar Arrieta Estrada, General Director
of Normalizacién y Certificacién Electronica (NYCE) from Mexico, who made presentations on the
strategic areas of their organizations. They all agreed on the importance of the development of small and
medium-sized enterprises (SMESs) for the region, since they are job creators, and of the incorporation of
technologies to be more competitive in international markets. Opportunities and abilities required for the
engineering of the 21% century were also mentioned. The Director of NYCE Mexico shared its
experience with the acquisition of a franchise of an education method from India, which later became a
source of quality preparation for Mexican engineers. Concerns were also brought to the front, such as
low hemispheric levels of investment in science and technology, low number of graduates, and a low
number of patents compared to other regions, especially Southeast Asia and Europe. These low
indicators are a reflection of the region’s stagnation in science and technology.

Breakout Sessions

Among the most important issues addressed in the four breakout sessions that followed the first plenary
are: According to the trade, economic and productive sector (group I), the need to discover a new
innovation strategy; the capacity to “absorb” the necessary knowledge to create; and the creation of new
knowledge rooted in the natural resources-based industries. Other ideas addressed were: lateral
transference of technology; generic technology platforms; a global profile for professionals; the need to
invest in accreditation; basic science as a priority in the formation of good engineers; and the need for
scientific education from a very early age. The education, research development and innovation sector
(group I1), presented a model that integrates the business and technology fields; they referred to the
importance of strategic partnerships among the different players, of student mobility, and the need for
change in the knowledge and learning centers of universities; they also discussed issues of intellectual
property, strengthening of the engineering ecosystem, and the need for a regional approach. They
analyzed the importance of quality in education and the access to technologies as key factors to a greater
investment, and the role of innovation on the preservation of engineering and for competitiveness. The
development of a road map that involves all sectors for the process of Engineering for the Americas was
suggested. They pointed-out the role of the university as a fundamental actor of change for the creation
of enterprises and entrepreneurial capacity, and as a direct source of social development and economic
process.

The professional associations (group I11) highlighted the role of this sector in the promotion of
hemispheric competitiveness and job creation, the government’s role and state enterprises participation in
decision making, the link between this sector and academia, and the opportunities for enhancing
competitiveness. The benefits of accreditation were mentioned as a control mechanism for quality in
engineering education. This group also addressed the creation of exchange mechanisms within the
context of free trade agreements. All the speakers in this group emphasized the importance of
associations in the regulation of engineering practice. The government and financial sectors (group 1V)
referred to the diversity of policies and the need that these policies respond to country and regional needs.
They also mentioned stagnation in patent creation and engineering in countries like Brazil, in spite of
investment and efforts made by governments. It was mentioned that Brazil, in its efforts towards an
accreditation system, assesses students and their performance until the year 2010. A new science and
technology law in Venezuela was also presented; and criticism on the negative impact of not counting on
political support to increase investment in these areas arose.



A call to provide opportunities for entrepreneurs and to keep engineering students aware and ready to
solve market demands and society needs was made. A revision of engineering policy was called for, with
the idea of doing a qualitative analysis of the information needed to select some successful experiences
from other countries and the need to develop local capacity, so that development projects and foreign aid
can be assigned to local engineers. The need for strong self-esteem and competitive desire in the
professional culture was also mentioned. Another topic that was undertaken was the importance of the
OAS’ role to achieve consensus within this continental initiative.

At this point, the engineer of the 21% century can be defined as one that has an integral formation, world-
class, with a broad perspective and vision of the national and international realities, leader,
entrepreneurial, team-work oriented, multilingual, but above all, socially committed, with ethical
principles, and clear notions of common good. It was stated that this search continues on the path of
excellence in the formation of engineers, with particular attention to the quality of the education itself.
This education must be supported by national accreditation systems, quality assurance and mutual
recognition, as requirements to compete in the knowledge-based economy, taking advantage of its fruits
and favoring the flow and mobility of professionals and investment.

The topics of the plenary session and the four groups previously summarized where presented by their
rapporteurs during the consolidation and conclusion session, for which Dr. Lueny Morell, Director, and
Dr. Dan Marcek, Deputy Director, of University Relations for Latin America at Hewlett-Packard
Company in the United States, where responsible and channeled the debate. During the closing session of
that day, Dr. Abreu emphasized the complexity of the topic, on the heterogeneous reality of the Americas,
and the need for creativity to face the issues. She mentioned that even the countries with the smallest
economies recognize the importance of science and technology for development, and that there is no
single solution to the problems addressed in the symposium. Adequate collaboration channels must be
developed and the OAS can have a key role innovating, creating real mechanisms for collaboration.

Capacity Building and the Role of Quality Assurance in Engineering Education

These subjects were developed during the second and third plenary sessions of the symposium, as well as
during the corresponding breakout sessions.

Second Plenary Session: Building Quality into Engineering Education to Compete in a Flat World

This plenary was dedicated to the improvement of quality in engineering education to compete in a flat
world and the speaker was Dr. Tim Anderson, Associate Dean for Research, College of Engineering,
University of Florida. Dr. Anderson indicated that it was necessary not just to discover how to improve,
but also how to institutionalize quickly and continuously the innovations achieved. He explained the
SUCCEED model created by the US National Science Foundation (NSF) to improve education in
engineering, as well as the lessons that this project left, such as: investment in teamwork; differences in
innovation systems among different universities; associating with industry instead of competing with it;
skills development; and the importance of evaluation for the improvement of innovation. He
recommended the strengthening of the transition period from high school to university in the engineering
programs due to the fact that drop out levels were strongly correlated to adaptation difficulties during the
transition period. The need for laboratories to make engineering studying more attractive, practical,
challenging, and entertaining was also mentioned, and he stressed that industry could collaborate with
academia in setting up, financing, and tooling these labs by executing projects with university labs and
faculties. This will produce a virtuous circle of better prepared engineers who produce better results for
industry and employers, and then these returns go back to academia for more capacity building. As future
goals and challenges, Anderson mentioned the use of technology in education, the transition from
knowledge-acquiring to knowledge-use, the increasing role of universities in lifelong learning, educating
to interface with other disciplines, improvement in the infrastructure of diffusion, and the
internationalization of engineering education.



Dr. Luiz Scavarda, Administrative Vice-president of the Pontificia Universidad Catolica de Rio de
Janeiro, Brazil, presented the REENGE program, developed in the mid-90’s in Brazil among several
engineering schools and three federal agencies. The results of this program allowed the participant
institutions to develop a good relationship with secondary schools to assure the flow of quality human
resources; facilitated the development of double diploma programs with European institutions, to generate
mutual reliance on students’ quality; and financed the formation of enterprise incubators at the university
level. He mentioned that among the negative aspects of this program are that a close relationship with the
productive sector was not established, and that it was not possible to apply this program to schools that
did not participate of the program.

Dr. Réger Diaz de Cossio, Coordinator for Systems Engineering of the Sub-direction of Electronics of the
Engineering Institute at the Universidad Nacional Auténoma de México (UNAM), critiqued the factors
that hamper the quality of engineering. He referred specifically to the fact that engineering programs in
Latin America are too long, rigid, complicated, and lack mobility. He compared engineering programs
with a rigid and inflexible pipeline. He emphasized that this contributes to students leaving engineering.
He requested a redefinition of the concept of engineering and an effective link between academia systems
of engineering and the industrial private sector, as well as the importance of a necessary reform, like the
European Bologna Declaration, to converge engineering programs and proposals around the hemisphere.
Other panelists reinforced the issues by presenting diverse indicators, like Dr. Alain Gauthier, Dean of
Engineering at the Universidad de los Andes, Colombia, who also called to attention the low number of
technicians coming out of the education system in Latin America. The subject of continued education
and the recertification of practicing engineers were analyzed by Dr. Jorge Alva, President of the Civil
Engineers Chapter, Departmental Council of Lima, Colegio de Ingenieros del Peru. As a cornerstone of
these ideas, the need to develop local capacity building and networking was emphasized, without these
capacities and networks it is difficult to attract strategic partners.

Third Plenary Session

Session I: Quality Assurance in Engineering Education around the World and Implications for the
Western Hemisphere

This plenary session had two sessions. Session | of the plenary was dedicated to quality assurance in
engineering education worldwide and its impact on the Western Hemisphere. Dr. Eric Norris, Member of
the International Committee, Canadian Council of Professional Engineers (CCPE), stated that today’s
economic interdependence makes it even more necessary to have qualified human capital. This is why it’s
so important to start accreditation systems that can provide engineers with the required credentials to
support their professional practice. Dr. Norris listed the basic elements for capacity building: an educated
population, engineering capacity, professional mobility, and credibility of the educating standards, and
accreditation. He also referred to the accreditation criteria, the systems, the variations of these systems,
and the evolution of the systems using benchmarks such as verification and monitoring. The challenges
posed by globalization were also mentioned, as well as the traits and limitations of the Washington
Accord. The importance of international recognition achieved by an accreditation process and its costs
were also stated.

Dr. Jerry Yeargan, Distinguished Professor and Head of Computer Science and Computer Engineering of
the University of Arkansas and former President of ABET, referenced the importance of quality assurance
systems in the education process as fundamental in all efforts to create capacity building. He also stated
that accreditation improves quality in education, and this leads to economic growth. The principal trends
of quality assurance were listed, such as: global interest in accreditation; results based on accreditation
criteria; and the creation of new accreditation systems. He stated that an accreditation system must assure
the formation of engineers needed by the productive sector; further, it must require the following of rules
that drive to this objective. He mentioned the importance of self-assessment for each program, the
identification of strengths and weaknesses, and an analysis at the light of the institutional mission. He



emphasized that beyond the participation of evaluation, collaboration is required with academia, the
productive sector, professional associations and the government, to establish correctly the standards for a
successful accreditation process. Likewise, he reviewed what is going on in Europe, and the impact of the
Bologna Declaration on engineering education.

Session 11: Engineering Education Quality Assurance Experiences of the Western Hemisphere. Best
Practices and Lessons Learned

In session 1l of this plenary, Kathryn Aberle, Associate Executive Director of ABET, summarized her
presentation with a resounding phrase regarding accreditation systems in engineering: “I know my job, |
do it well, and I can prove it!” — this is knowledge, execution, quality, and measurement; all within the
context of accreditation. She also referred to the Western Hemisphere Initiative where Canada, Mexico,
and the United States are participating and promoting the establishment of national quality assurance
systems, mutual recognition agreements among countries, assistance in the development of national
capacity to sustain quality assurance systems, and the facilitation of international dialogue and
professional mobility among qualified professionals in Latin America.

The panelists in this session saw accreditation as a process of continuous improvement and as part of a
value chain. Different accreditation models with similar objectives were analyzed, including experiences
in the United States, Peru, Costa Rica, and Mexico. Panelists also agreed on the need to prepare local
evaluators. Dr. Dick Seagrave, President of ABET, presented a model on the evaluation of the EC2000
accreditation process (based on outcomes assessment), that is been made in collaboration with the
Pennsylvania State University. Among the attained results on the impact assessment of this accreditation
system, made for the first time in the United States, can be observed changes on interpersonal
communication, design on engineering and the use of modern engineering tools among the new graduates.
He emphasized the importance of accountability as an essential element that involves all the stakeholders
in the development, evaluation, and improvement process of the curriculum, and in the establishment and
publication of goals, measurement of achievements, among others. Dr. Enrique Alvarez, Executive
Committee Vice-president of the Quality and Accreditation Institute for Engineering and Technology
Careers (ICACIT), Peru, shared the Peruvian experience on the development of a local accreditation
system with the support of ABET. He focused on the creation of a quality culture. He highlighted that
Latin American education lacks a culture of quality evaluation. He mentioned that engineering faculties
show fear of evaluations that may force them into profound structural changes and modifications in their
work models; changes that lack political will and economic resources. He stressed the importance of
developing a culture of quality.

Dr. Tedfilo Ramos, Vice-president for Institutional Research at the Instituto Tecnoldgico y de Estudios
Superiores de Monterrey (ITESM), Mexico, referred to the history of the Mexican accreditation system
that began in 1991 with the support of ABET and ASEE in Mexico City and Monterrey, which started a
pilot program for the accreditation process in the ITESM, where members of Mexican engineering
schools were invited, and founded the Consejo de Acreditacion de la Ensefianza en Ingenieria (CACEI)
that since then had accredited more than 336 programs in Mexico. Afterwards, he focused his
intervention in talking about sustainability in growing accreditation systems; the importance of
implementing workshops to prepare evaluators; and of the need that accreditation institutions be
independent of government. He emphasized the benefits that accreditation brings to society, such as:
safety, standards, optimization, and professionalism. He highlighted the important step forward given by
the Mexican government when incorporating the evaluation and accreditation of educational quality as a
central point of the development national plan. Dr. Ross Peters, Vice-chair of the Canadian Engineering
Accreditation Board (CEAB) emphasized the importance of knowledge and know-how transfer in the
success of the Costa Rican development of their process of accreditation. He also mentioned that these
examples of strategic partnerships with accreditation associations could serve as catalysts for other
countries, so that they too could achieve mutual recognition systems of the capacities of their
professionals.



Breakout Sessions

Among the main topics addressed by the Southern Cone countries session (group I) were the developing
accreditation systems in that region, which are still evolving. In the Argentinean case, this process was
initiated and promoted by the Consejo Federal de Decanos de Ingenieria, supported by the government,
and put forward by the Oficina Nacional de Acreditacion (CONEAU). Today, almost 90% of
engineering programs offered in Argentina are accredited or in the process, based on similar standards to
the ones of ABET or CACEI. Perhaps its major difference with respect to others is that it is mandatory
for most engineering programs, and without accreditation the diplomas of those programs do not receive
national validation. The government also resolves the shortcomings identified in the accreditation
process. Uruguay showed mechanisms for quality assurance that are currently executed at the University
of the Republic, and includes institutional evaluation, MERCOSUR engineering programs accreditation,
and other mechanisms not yet systematized. This subregion is currently trying to achieve mutual
university degree recognition among its members. This mechanism is still in its experimental phase but is
already applied to six programs in each country participating in this regional accreditation pilot test. The
countries participating were Brazil, Uruguay, Argentina, Paraguay, Bolivia and Chile. The accreditation
system, named MEXA, has proven successful as the first accreditation system to be developed at the
regional level (with the support of several countries) and to have manuals, norms, training courses for
peer reviewers, etc. Brazil offers a different perspective: quality assurance in engineering graduate
programs which are recommended and periodically evaluated by the Coordination for the Enhancement
of Higher Education of Brazil (CAPES). The objectives of these programs are evaluated as well as
faculty, students, programs, research, curriculum, and results. The CAPES recommendation is essential
to obtaining funds, scholarships, and public sector financing, and the recognition of the degree throughout
the country, among other things. Also, the Iberoamerican Association of Engineering Education
Institutions, formed by 12 countries in the Americas, Spain, and Portugal defined the Iberoamerican
engineer concept and produced the Declaration of Santa Fe and including recommendations regarding the
admission of students to universities, academic credits, duration of the engineering programs, and other
concepts.

The Central American countries session (group 1) emphasized the initiative of the university community
on the subject of accreditation and the lack of government involvement in this process. This region is in
the process of integrating its education system and the need to create more opportunity for dialogue, trust
building, collaboration, and financing with the purpose of promoting accreditation was mentioned. The
symposium is seen as an opportunity to initiate contacts for this goal. Costa Rica presented a very clear
exposition of the steps to follow during an accreditation process, their success was based on the efforts of
their professionals and the excellent consulting received from their Canadian accreditation agency
counterparts. The importance of a consulting partner was emphasized especially when the accreditation
process is done for the first time and there is no prior experience. The Costa Rican experience can serve
as a recommended model.

The Caribbean Countries Community session (group I11) analyzed the state of the development of their
engineering capacity, and the problems and challenges associated. They emphasized the small size of
their economies, budget restrictions, and as a result, the insufficient number of highly qualified
professionals, essential elements for capacity building. There was a discussion on developing a
harmonized accreditation system for the whole Caribbean region and the role that some institutions can
play in this effort, such as the Caribbean Development and Cooperation Committee (CDCC), their
secretariat is located at the NIHERST, and the Council of Caribbean Engineering Organizations (CCEO).
An agreement to work on the initial road map of a regional accreditation system was reached. It is
expected that this process to regional accreditation will be led by the deans of the engineering faculties,
professional associations, the CARICOM, the OAS, and other pertinent institutions. Professional support
is to be provided by CEAB, ABET, CACEI, among others.



The Andean countries session (group 1V) showed from different perspectives the efforts and challenges
that a region faces on the path to accreditation. The importance of accreditation as a mechanism of
continued improvement for the engineering career was highlighted, as well as the importance of selfstudy.
The Peruvian institution ICACIT presented their accreditation experience which is being developed with
the support of ABET. The experiences of Bolivia and Ecuador were also presented. LACCEI, the Latin
American and Caribbean Consortium of Engineering Institutions stated that there is a lack of participation
of the Caribbean and Latin America in international agreements. This issue generated a rich discussion.
There was agreement on the need for the region to form part of international mutual recognition
agreements; to implement accreditation processes and continue working for their recognition.

Young scientists award ceremony. - Following the consolidation and conclusion session on the second
working day, there was a ceremony in which prizes were awarded to young people from Peruvian
secondary public schools who had excelled in science and technology-related areas with numerous youths
in the country. This ceremony formed part of a program run by CONCYTEC of Peru, which chaired the
session accompanied by other Peruvian Government representatives, and representatives of the OAS and
of Hewlett-Packard, who distributed diplomas and a small computer donated by Hewlett-Packard to each
of the award-winners. During the ceremony, a video illustrated the work being done by CONCYTEC in
this area.

Country Planning for Financing Upgrades to Engineering Education

These subjects were developed during the fourth and the fifth plenary sessions of the symposium, as well
as during the corresponding breakout sessions.

Fourth Plenary Session

This session focused on the capacity building presentation offered by Dr. Russel Jones of WFEO. He
started his presentation reviewing recent mandates related to engineering building capacity issued by the
ministers of science and technology, and the heads of state and government of the Americas. He referred
to the book “The Elusive Quest for Growth”, which states that the use of advanced technologies and
education that drives to the improvement of technological abilities facilitate economic growth of
developing countries. Next, he mentioned clear examples with countries like India, China, and Korea that
have been able to position themselves thanks to the development of their technical capacities, as indicated
by their amount of engineering graduates and their science and technology performance, during the last
decades. He stated that what Latin America and the Caribbean need to develop their capacities is to
enhance engineering education (interactions with the productive sector, quality assurance through
accreditation systems, increase in the number of engineers, investment in infrastructure and upgrading of
faculties), to innovate in products and services, and to provide opportunities to stem brain drain. He
suggested some options to achieve these objectives including the need to develop self-assessments at the
country level, to develop financing options, and to make policy changes to promote engineering mobility
and entrepreneurship. He said that these efforts would impact foreign direct investment, SMEs, trade
expansion, sustainable development, job creation, and poverty reduction. He distributed among
participants a suggested form for country planning (Annex).

Fifth Plenary Session

This plenary was developed through two sessions. Session | was focused on financing the country plans,
while session Il was focused on country planning. Four breakout sessions organized by sectors also took
place.

Session I: Financing the Country Plans

During this session, each panelist referred to the possibilities of obtaining financing through regional
multilateral organizations. The main message was centered on the basic steps to obtain financing.



Several important issues were discussed by the panelists, among others the following: Dr. Christof
Kuechermann, Director of the Inter-American Development Bank (IDB) National Office in Peru,
mentioned that competitiveness is highly dependent on science, technology, and innovation levels, which
is why the IDB has dedicated important resources to strengthening these areas in the region. He
recognized the potential of engineering in the development of our economies and the importance of
working with universities that can produce innovative engineers. He also supported the development of
accreditation systems in the universities and the support of the mathematical sciences. A recent loan in
the amount of US $25 million to the Peruvian government for the development of science and technology
capacity was also mentioned, with a counterpart contribution of US $11 million, to support technologic
innovation to be managed by a council formed by academia, government and industry. He also
mentioned the new IDB paradigm, which is to be a receptor of country proposals forwarded by the
ministries of economy and finance, for the development and improvement of infrastructure through joint
public/private projects. He also mentioned that the Republic of Korea had entered the IDB as the 47"
member with a US$ 50 million non-refundable fund destined for countries with low growth and
development.

The second panelist, Dr. Wayne Johnson, Vice-president, University Relations Worldwide, Hewlett-
Packard Company, United States, stated that the financing issue should be approached from a wide
perspective. He mentioned that there are three multilateral financing institutions that provide loans and
donations for efforts conducive to science, technology, engineering, and innovation; they are the World
Bank, the IDB, and the Banco de Fomento Andino. He suggested identifying common needs,
compatibility with the policies of the financing institutions, and a joint effort in goals and plans between
academia, government, and industry. As an example, he mentioned the existence of a tax that goes to
universities in Brazil, as well as a special fund provided by HP and the Puerto Rican government.

The third panelist, Dr. Rafael Pérez-Coldn, Director of Multilateral Institutions Relations for Latin
America and the Caribbean, Microsoft, United States, agreed with the prior panelists on this issue. In
addition, he suggested other important approaches in the search for economic resources, such as:
networking, planning, and execution. He suggested that the sectors involved with this initiative arrive at
clear strategies that reflect country plans, and regional implementation. The importance of reaching long-
term consensus and decisions is also a key because resources are usually tied to structured programs. He
suggested looking at the available resources that the financing institutions have for the region, and he
commented that Microsoft has similar funds earmarked for future events or initiatives within the
Engineering for the Americas framework. He committed to prepare a report for the OAS and the
symposium participants on how to obtain access to these funds and the necessary framework for
continued support of the engineering initiative. This report was promised for the end of January 2006.

The fourth panelist, Dr. Odilén Marcuzzo Do Canto, President of the Studies and Projects Financing
Institution (FINEP) of Brazil, referred to financing policies in this country, in which all financing is done
by firms, government, and multilateral organizations. Science and Technology policy in Brazil is no
longer government-focused but rather nation-focused, he said. This had achieved the creation of an
innovation law that allows for the financing of projects between universities and industry. Funds
provided in the period from the 1970°s up to 2004 enabled Brazil to develop research on petroleum
exploration and other fields, as a result today there is oil exploration done by Brazilians at more than
2,000 meters below sea level. This innovation law allows for incentives, assistance, and funds to small,
medium-sized and individual firms or professionals. Assistance is provided directly by FINEP. A US$
500 million dollar fund pool is expected for next year and concentration on products and services for
exporting and industry problem-solving initiatives will be favored.

Session I1: Country Planning

Dr. Alice Abreu described the role of the OAS as a mechanism fostering dialogue and hemispheric
cooperation; the work of the OAS Office of Education, Science and Technology, that she leads, in a
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number of areas; and the mandates of the IV Summit of the Americas in science and technology. Among
other issues, she underscored recognition of the importance of this area for development, economic
growth and a higher standard of living. She mentioned that although global trends point to a significant
increase in experimental R&D, above all in industry, in Latin America investment in R&D remains very
low, averaging 0.5 percent, or less than GDP, compared with 2 percent or more in industrialized
countries, and 3 percent of Korea. She highlighted the urgent need to develop national innovation
systems in an environment of national consensus transcending party-political vested interests and those of
the government of the day and providing continuity through specific policies and funding; the need to
implement strategies for integrating technological innovation with national economic objectives and
binding the different components of the system together; and the need to increase funding for R&D and
develop a skilled labor force. Dr. Abreu said that all that presupposed maintaining public opinion well
informed about the potential impacts of scientific and technological knowledge; promoting a scientific
culture to bring about democratic participation in decision-making processes related to science policy;
generating local opportunities; and promoting ties with researchers from other countries, and so on.

For his part, Dr. Benjamin Marticorena, President of CONCYTEC, Peru, presented a report on the state of
science and technology in Peru. He mentioned that in terms of financial resources and research, the
science and technology program in Peru was not particularly promising and way behind levels achieved
25 years ago. He stressed that many of the problems stemmed from a lack of incentives and opportunities
for anyone wishing to pursue scientific research in Peru, as a result of which there was a massive brain
drain to the developed countries. He recommended a greater investment in the development of science
and technology as fundamental tools for combating poverty and forging sustainable development.

Breakout Sessions

The trade, economic and productive sector (group 1) session, demonstrated the importance of
accreditation for free trade; of metrology as a discipline that should be incorporated into the engineering
curriculum; of the “hands on” approach to teaching; and of the need for new curricula and interaction
among players, reflecting the new careers and new skills of today’s engineers. Particular emphasis was
placed on the role of the USTDA, its work in over 100 countries, and its efforts to advance science,
technology and engineering and on the importance of free trade for job creation for engineers.
Participants emphasized the importance of metrological systems in coping with the challenges of
globalization and free trade; and the part they play in domestic trade, comparability, and global
credibility. Hewlett-Packard’s and Pennsylvania State University’s “Learning Factory Project” was also
presented, along with its underlying principles such as “hands on” curriculum, problem-solving industry,
the team work approach, project management and multidisciplinarity. The session also addressed
academic models for the digital era and the Sapiens Model, a technical platform for constructing new
curricula that facilitates a revamping of learning processes.

After reviewing the status of engineering, science, and technology in Latin America and the Caribbean,
the education, research development and innovation sectors (group 1) presented a plan based on practical
suggestions and actions to be taken into account for the development of engineering in the Americas. It
contains nine concrete proposals, including promotion of a system similar to that of the Declaration of
Bologna, a re-examination of existing curricula, the creation of evaluation tools, the establishment of
fiscal incentives, and so on. The importance of creating intellectual property in the region was also
emphasized, along with the importance of respecting that one already existing in the region. Engineering
education and evaluation methods used in Mexico were explained and it was pointed out that long-term
planning, based above all on the participation of governments, universities, and industry may generate
further investment. Participants again underscored the part played by the OAS as the coordinator of the
hemispheric efforts to make headway in this field.

The professional associations (group I11) emphasized, among other things, that solutions sought for the
region had to be tailored to its particular circumstances, and that it was up to the inhabitants of each
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country to define their needs. Hotly debated topics included: ways to achieve effective cooperation
among the different actors, a more active role for the associations, and greater participation by young
engineers. The group discussed continuing education, university accreditation and professional re-
certification, as one of the functions of the associations. Participants suggested incorporating social
sciences and humanities in the curricula for engineers in order to contribute to their multidisciplinary
education and to prepare them for addressing development issues. Mention was made of a possible
reciprocal license in engineering for Latin America and the Caribbean and of the role the OAS can play in
these endeavors.

The government and financial sector group (group 1V) centered its presentation on the boosting of the
capacity to generate employment and competitiveness in the Hemisphere. Among the issues addressed
were the effect on education of the new environment triggered by globalization, the knowledge-based
economy, and market forces. The role of the State is key inasmuch as it identifies the interests of society
and the productive sectors. Mention was made of critical facets of education that the State must
guarantee, such as financing for it and the quality of the education imparted. The group proposed a new
system for financing higher education based on the quality of teaching and return on investment. As for
quality, it was emphasized that the State must provide sufficient resources to guarantee the competence of
the institutions responsible for educational accreditation and it must see to it that suitable quality
standards are set. Attention was also drawn to the change in the way teaching is delivered, from the
traditional classroom method to semi- and virtual attendance, and to the critical thinking needed for
studying via electronic networks.

The consolidation and conclusion session was chaired by Dr. Saul Hahn, Chief of the Division of Science
and Technology of the OAS Office of Education Science and Technology, and one of the main
coordinators of the symposium. It consisted of presentations by the rapporteurs of the various sessions
held on the last day of the symposium, highlighting the items referred to above.

Closing Session / Next steps

Dr. Russel Jones mentioned the conferences to be held in 2006, during which the Engineering for the
Americas concept can be promoted, including that being organized by the American Society for
Engineering Education (ASEE) for June, in Chicago; the International Conference on Engineering
Education, Puerto Rico, July; the Convention of the Pan American Federation of Engineering Societies
(UPADI) in Atlanta in September; and the LACCEI and ASSEE/International Brazilian Colloquium in
October. He also referred to the OAS Office of Education, Science and Technology as the Secretariat for
the Engineering for the Americas movement, and to possible activities to be carried out under that
framework, such as: studies, accreditation workshops (with countries grouped together according to level
of development or region), and country planning and financing workshops (including governments,
industries and development banks).

Dr. Jorge Vélez-Arocho referred to the importance of the ministers and heads of State addressing the
areas of science, technology, engineering, and innovation, to the challenges involves and widespread
pressure to improve training in engineering and technology in the Hemisphere. He focused on the key
topics discussed at the symposium and its outcomes. In his view, the symposium managed to convey a
sense of the needs and opportunities associated with improvement and quality assurance of engineering
education. He suggested that further studies be conducted in the region to define the needs of the
productive sector; to plan appropriate ways to finance the required improvements in each country; and to
draw up a plan for sustaining this initiative. He mentioned the importance of identifying enterprises in
each country that were prepared to take part in this initiative, as well as ways of incorporating other
engineering-related fields in order to achieve the initiative’s goals. He touched on few other issues, too,
that were then left pending and will surely prompt comments at future meetings.

Dr. Abreu reaffirmed the OAS’ commitment to continue supporting this movement, Engineering for the
Americas, and gladly expressed the acceptance of the offer to the Office of Education, Science and
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Technology of the OAS to be its Technical Secretariat. She added that there would indeed be a number of
activities in connection with this effort, including, in the near future, subregional workshops aimed at
transferring knowledge for accreditation and at looking into the possibility of adapting already existing
procedures. Before declaring the symposium closed, she thanked the cosponsors of the meeting and all
those who had taken part in it.

To close the event, Dr. Saul Hahn thanked the audience for their participation in the diverse sessions and
debates, and he made an invitation to continue the challenge of developing the peoples of Latin America
and the Caribbean.

For further information on the Engineering for the Americas Symposium, please visit
http://oest.oas.org/engineering/

Report prepared by the Office of Education, Science and Technology of the Organization of American States.
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