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About Evaluating Foresight
Ian Miles and Rafael Popper
The Foresight wave is growing. Interest in using Foresight exercises to inform policy-making
in science, technology, and innovation (STI) is continuing to extend around the world. It now
seems safe to say that this is no mere fashion. The Foresight approach combines three
elements: prospective (long-term) studies; planning (and priority-setting) inputs; and
participative processes (engaging stakeholders and knowledge sources). This combination of
elements is well matched to the challenges currently confronting STI policy. These include
increased emphasis on innovation as a tool for competitiveness and sustainability, alongside
pressure on government and university budgets, uncertainty about environmental risks and
ethical dimensions of new technologies, and a proliferation of opportunities for strategic R&D.
Foresight is liable to be needed more, rather than less, in years to come.
If we need Foresight, then we need to learn about Foresight. This means going beyond
merely the formal results of Foresight exercises, in terms of what forecasts and analyses of
future opportunities and risks have been developed, or what plans have been proposed and
priorities targeted. We also need to learn how best to design and deploy Foresight. Foresight
activities are demanding of time and resources, and it is important to ensure that these are
well used. We are confronting big challenges, and the quality of Foresight will affect our
readiness to address them.
One lesson from the last decade or so of Foresight practice is that “one size does not fit all”.
Different problems and contexts require different configurations of Foresight approaches. It is
necessary to draw lessons not about “the” Foresight method, but about how Foresight
approaches and techniques can be tailored to particular countries and circumstances. This
means that evaluation of Foresight efforts is not just a matter of examining the efficiency of
the activities. Evaluation must also consider their effectiveness in promoting change to meet
the challenges confronting us, and it must take into account the creativity exercised in their
design. Foresight must be fit for purpose. Simplistic benchmarking, that matches each feature
of the programme against similar features in other countries, is not enough. It is important to
relate the complex of activities pursued to the specific objectives of the programme.
With such an approach to evaluation, the Colombian Technology Foresight Programme
(CTFP) provides an excellent opportunity to draw lessons about how Foresight can be
introduced and implemented, and what sorts of design challenges need to be tackled if
Foresight is to meet the STI challenges. The CTFP is in many ways unique, as is likely to be
the case for any successful programme. Uniqueness does not guarantee success, of course,
so we need to explore the specific features of the programme, what they were intended to
achieve, and what their actual outcomes were.
The CTFP has produced a large number of scientific publications, which are seen as
generally relevant and of high quality – though to date they have not always been as well
disseminated as is deserved, either within or beyond Colombia. The CTFP has so far had
limited international visibility. Hopefully some elements of this evaluation (e.g. the
international Panel, the present report) will contribute to changing this situation. However, the
evaluation suggests that the programme stands up well to international comparison, and has
features from which others can learn. Further dissemination of results could benefit future
international collaboration in the future.
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Apart from the formal outputs of the CTFP, in terms of reports and other publications, the
programme has helped to consolidate research groups and STI capacities in Colombia, as
documented in following chapters. It has also played a role in embedding Foresight
capabilities (especially, but not only, horizon-scanning) in many parts of the STI system. This
should support the development of research programmes and encourage engagement with
users of the knowledge produced. Impacts are clear in policies such as the National
Development Plan 2007–10 and the National STI Plan. Dialogue has been achieved across
different parts of government, and with the private sector. Of course, there is still progress to
be made: policy co-ordination and dialogue notoriously require continual effort, and the STI
landscape is forever throwing up unexpected issues. The CTFP has helped to build the basis
for continuous improvement here.
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Preface
Eleonora Masini

Societies around the world need to examine possible futures, so that we can bring to bear
long-term perspectives on the choices and actions that we need to undertake in the present.
This means having access to a wide range of relevant knowledge, to be able to elaborate and
synthesise this, and to make the results useful for all actors involved in the area.
Evaluating Foresight is an important response to these growing needs. It explains modern
Foresight practice, and how we can go about evaluating this activity.
Beyond being a
detailed study of a very interesting case of applied Foresight, it provides insights into the
methodology of Foresight and evaluation and how these are evolving. It proposes a "fullyfledged evaluation" framework as a model for future work. This takes into account the
importance of not only the science, technology and innovation (STI) contexts in which
foresight programmes have emerged, but also their socio-cultural setting.
Evaluating Foresight demonstrates the importance of visions of the future which take a
multidisciplinary approach, as well as adopting a long-term view implying responsibilities in
Foresight. This is a crucial dimension within a long-period perspective. It requires constant
evaluation and further development in the Foresight approach, as well as in its tools, so that
they can be of effective use to decision-makers of various kinds operating in different
contexts.
Evaluation has emerged as a vital, but problematic, aspect of Foresight exercises - as is
clearly apparent in the work done in countries such as the United Kingdom, Germany,
France, Hungary and Japan. Evaluating Foresight adds a striking case from Latin America. It
is the most elaborate evaluation of Foresight carried out in the region, and raises the bar for
evaluation studies. It examines a particularly sophisticated technology Foresight exercise,
and highlights the way in which Foresight work is being taken forward in Latin America. In
this region, where particular challenges in STI are confronted in very diverse societies with
rich and distinctive cultural heritages, Foresight practice can be expected to evolve in very
fertile ways.
Constantly improved understanding of social and cultural contexts is thus critical, and
evaluation of the efforts to intervene in STI systems can contribute to this. The capacity to
learn, with all due humility, from both successes and failures, is central: Foresight studies and
their evaluation are certainly not the whole story here, but can link the ongoing learning
process to longer-term issues. Evaluating Foresight responds to the need for more
systematic Foresight evaluation processes, which in turn should inform the strategic renewal
of national Foresight programmes. Hopefully it will increase the capacity of different countries
to learn from each other as Technology Foresight activities proceed around the world. It
already suggests that Latin America can learn (and has learned) from Europe - and that
Europe can learn from Latin America, too.
This learning process could be also developed between other parts of the world. This will
offer a diversified way of understanding the changes occurring in the world and their influence
on Foresight tools and Foresight evaluations. This will contribute to a better understanding
between countries while sharing the processes of Foresight and their evaluation.
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Colombia is a pioneer in Latin American Foresight, with its research and capacity building
activities displaying interesting and fruitful managerial and methodological innovations. A
growing number of Colombian stakeholders sponsoring, organising and shaping national,
regional and sectoral Foresight practices, with the active role of, among others, Colciencias,
National Training Service (SENA), Ministry of Agriculture and Rural Development, Ministry of
Commerce, National Planning Department (DNP), Science and Technology Observatory
(OCCyT), and several universities. Colciencias' recent decision to institutionalise Foresight
practices with the creation of the Colombian Foresight Institute (COFI) at the Universidad del
Valle in Cali, can be seen as an effort to meet the growing demand for Foresight by instituting
more stability and specialisation in Foresight supply. COFI (and the Universidad del Valle) is
very active in publishing, training and other activities, together with other Foresight players in
Latin America, Europe and the world - including for example COFI's seminars for young
researchers on Innovation and Knowledge Management. Colombia has nurtured a robust
Foresight culture that appears to be already very well-rooted: though bottom-up efforts will
certainly benefit from further nurturing from national initiatives. Evaluating Foresight reflects
the vitality of this culture, and should contribute to its further advance.
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Foreword: Achievements and Perspectives
Javier Medina
Contextual framework
Colombia boasts a rich tradition of Foresight that is well respected within Latin America. It is
a reference point in the Andean zone and its experience is comparable to that of the leading
nations in Latin America. It has recognised strengths in a number of working groups in
universities and technological development centres in several regions of the country. In total,
over 80 Foresight exercises have been undertaken in the fields of regional development,
technology, higher education, conflict, and economic sector development (Medina and
Ortegón, 1997; DNP, 2003).
Colombia‟s interest in long-term thinking is closely linked to the sponsorship of Colciencias.
This tradition arose with “Operation Colombia” in the late 1970s, and was continued through
the different missions that have undertaken research on the role of science and technology in
the nation‟s development. This interest also illustrates the pioneering role of Colciencias in
understanding technological and social change in the global context, and the increase in
Colombia‟s national capacity for response to global changes.
Colciencias instituted a Foresight programme from 1986 until 1990; it then carried out
different activities between 1990 and 2000. There was a start-up period between 2001 and
2002, during which initial awareness-raising activities were sponsored by UNIDO. Following
this, Colciencias, the Ministry of Commerce, Industry and Tourism, and the Andean
Corporation for Promotion – Corporación Andina de Fomento (CAF) took a step forward, with
the creation of the Colombian Programme on Technological and Industrial Foresight (CTFP)
towards the end of 2002.
For their operation, in 2003 these institutions were legally entrusted to select and hire a
management team from the Universidad del Valle and the National Productivity Centre (Centro
Nacional de Productividad). Its aim was to design, coordinate, and operate an agenda of
activities, which included development tools and Foresight methods, support of technological
Foresight exercises, strengthening of national research capacity, advanced training on Foresight
issues, and promotion of the social appropriation of Foresight processes.
Among the management team‟s main achievements during 2003-2004 was the setting up of the
programme‟s contextual and administrative basis. It promoted the development of two public
invitations to finance seven exercises from a group of over 50 proposals, from 13 cities across
the nation. It also organised the first seminars on knowledge transference, for the National
System on Science and Technology and the National System on Innovation.
Based on the recommendations of the assessment report conducted by Colciencias and CAF,
and the report prepared by PREST, University of Manchester (Popper and Miles, 2004), and
with the participation of a group of leaders from different sectors, a discussion process was
begun in Colciencias with the management committee and members of the institution. As a
result of this debate, it was recognised that there was a need to reorient programme efforts and
start a new cycle of activities during 2005 and 2007. These were based on finance provided by
Colciencias and resources considered in Legislation 344 and provided by SENA (Servicio
Nacional de Aprendizaje – National Training Service).
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The programme has implemented two notable stages of activity:


Cycle 1: Creation of Foresight skills in 2003-2004. CTFP focused much of its activities
upon developing methodological and organisational skills, and upon strengthening the
Foresight culture. During this phase, resources were invested in the acquisition of
Foresight tools and software, and in the basic training of a group of people able to direct
network Foresight exercises. Two support bids were made for proposals applying
Foresight to development processes in economic sectors and production chains.1



Cycle 2: Orientation of Foresight skills towards identifying and supporting strategic sectors
in 2005-2008. The aim was to align the programme to the country‟s new realities, in order
to directly impact upon decision-making processes at national, sectoral and regional
levels, and to provide an important basis for the nation‟s social and productive
transformation, within a knowledge-based society and economy.

These two activity cycles have maintained continuity, so that the change in focus has
consolidated the learning process.

CTFP focus transition


Cycle 1 (2003-2004) – Development of national skills in industrial and technological
Foresight.



Cycle 2 (2005-2008) – Orientation of national skills in Technology Watch and Foresight to
the development of strategic areas in science, technology, and innovation applied to the
construction of a knowledge-based society and economy.

Vision
The CTFP‟s initial vision was to serve as a Colombian point of reference for the development
of Foresight exercises and processes, and for the formation of Foresight skills in science,
technology, and innovation.
Through the programme we seek to build a platform for generating and exchanging Foresight
knowledge, experiences, and best practices, using modern knowledge and communication
management techniques (information systems, electronic journals, multimedia materials,
simulation software, cooperation games, etc.). This platform is run through an agenda of
activities aimed at stimulating and creating incentives for the development of national skills in
Technology Watch and industrial Foresight, as well as generating applications and concrete
and successful exercises. The principal idea is to facilitate access to the communication,
creation, distribution and utilisation of Foresight knowledge in Colombia, at the theoretical and
practical levels.

Mission
The mission of the CTFP is to steer national skills in Technology Watch and Foresight
towards the development of strategic areas of science, technology, and innovation applied to
the knowledge economy. This is to be achieved through the implementation of concrete and
successful exercises at sectoral, regional, and production chain levels, and through training
activities carried out by trainers who will be leaders in terms of quality, relevance, innovation,
social participation, and productivity.
1

To view another description of the first phase of the Colombian Programme, see Medina (2005a,b).
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Specific objectives


To contribute to the formation of a critical mass that will inject dynamism into
entrepreneurial, institutional, and regional development in a synergistic manner.



To focus the actions of the programme upon strategic audiences which can provide
continuity in the effort to develop skills. (Such audiences include the Colombia Competes
Network, industrial trade groups and companies, Regional Agendas in Science and
Technology, Departmental Committees in Science and Technology – Codecyts,
innovation centres, technological development centres, productivity centres, research
groups on technological management, universities.)



To go beyond the planning documents by promoting practical supervision and the
liberation of social processes and transformational dynamics, leading to effective
improvements in operative capacity and strategic guidance for a group of pilot companies
and institutions.



To ensure the practical use of tools and methods in real processes that contribute to the
bridging of technological gaps; the translation of Foresight statements into effective
projects; and improved problem-solving capacity.



To support entrepreneurial decision-making that leads to technological investment and
development.



To improve the formation of advisory skills, together with Technology Watch and
Foresight processes, among professionals, consultants, innovation managers, change
managers, company planning managers, and university professors.

Strategies
The programme concentrates on the development of three important hubs:


The main and most tangible one is the accumulation of national and international
knowledge on Technology Watch and Foresight and their application through the
exercises that make up the programme.



The second hub is related to developing a vision of the productive and social
transformation of Colombia towards a knowledge-based society and economy.



The third hub relates to the development of Technological Watch, Foresight and
competitive intelligence skills in different regions of the country, through awarenessraising meetings and specialised seminars.

Broadening of portfolio of Foresight methods and processes
Skills have been developed through a process of accumulation of experiences, intellectual
production, processes, and methodologies. The programme has progressively diversified its
portfolio of services: it executes pilot exercises, strategic and demonstration exercises,
capacity building courses on Foresight and Technological Watch designed for companies and
conducted with local “strategic partners”, conferences by invitation, and seminars for the
formation of trainers motivated by the programme agenda.
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During the process, new foci and practices have been introduced. Notable amongst these is
the implementation of on-line exercises, including four Delphi surveys with important expert
participation, as well as the development of 12 different types of Foresight intervention:


Formulation of strategic reorientation of a programme, with governmental, institutional and
business participation: National Biotechnology Programme;



Exploration of a sector and redirection of a centre for technological development: Centre
for Research and Technology Development of the Electrical Sector (CIDET);



Construction of a cluster: Health Services – Valle del Cauca;



Strategic orientation of a sub-sector: Dairy Products;



Sector-territorial orientation: tourism in Cartagena; fique (palm fibre) in Santander;



Exploration of expert opinion: Colciencias thematic areas;



Development of skills and agendas for research, technology development and innovation
(RTDI): centres of excellence;



Strategic reorientation of a public institution: Fund for Micro, Small and Medium-sized
Enterprises (FOMIPYME);



Scenarios of international cooperation: CAB and SCOPE 2015;



Scenarios of strategies for transition to a knowledge-based society and economy:
Productive Transformation;



Demonstrator exercises: Water Sector Pilot for the Public Entreprises of Medellin (EPM)
and the Water and Sewerage Company of Bogotá (EAAB);



National Plan on Science, Technology and Innovation 2019.

Development of skills
The learning curve increased notably due to exchange of information and knowledge with
national and international bodies. Currently, there are relationships with new ministries, and
there is also high-level international positioning. Joint and cooperative work has been a
distinct characteristic of the programme. World leaders in the field have come to Colombia to
give conferences and to work in the processes of the programme, and there has been broad
recognition of its quality on the part of the attending public.
World-class figures, such as Susan Cozzens, Jerome Glenn, Michel Godet, Fabienne GouxBaudiment, William Halal, Ian Miles or Alan Porter; recognised experts in Europe like Pere
Escorsa, Michael Keenan, Fernando Palop, Rafael Popper and José Miguel Vicente; and a
large number of eminent Latin American authors have shared their knowledge with people
and organisations in Colombia, combining diverse cultural contexts, disciplines and trends
within the study of the future.
Participation in the programme events is substantive, and there has been wide dissemination
of activities, via videoconference to multiple sites connected in several cities within the
country and abroad. In this sense, collaboration with the Technological Foresight Project of
the Andrés Bello Agreement has proven especially fruitful. This is an international
organisation that brings together 12 countries around activities in science and technology,
education and culture, with Colciencias as the leading science and technology organisation
(Gómez & Bernal, 2004).
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Balance and impact
The experience of the National Foresight Programme has stimulated broad interest among
international forums with a specialised focus on capacity building. As critical factors of
success we highlight, in particular, the application and development of different focuses and
Foresight methodologies, the diminishing of asymmetry in Foresight skills among territories
with unequal start-up conditions, the accumulation of processes, experiences and Foresight
methodologies, and the incorporation of exercise results in decision-making based on social
agreements and social consensus (Popper & Medina, 2006).2
The relative weighting of the phases completed by the CTFP reveals that the progressive
support from the international Foresight community is due to several principal reasons (Miles,
2005). The CTFP:


Shows an aptitude for learning fast and creating its own developments;



Has the capacity to keep to commitments and increase support from involved parties;



Has management that not only monitors and supervises the action plan, but is also
dedicated to undergoing the CTFP‟s (reflective) self-Foresight;



Is building a bank of flexible and innovative methodologies, based on pluralism of schools
and focuses;



Has demonstrated talent for the creation and strengthening of skills (national and regional
expertise) and systemising of methods and exercises; and



Has the capacity to integrate experts on Foresight and social and economic sciences at
the international, national and regional levels.

The programme has been good for improving the prospects for international cooperation
involving Colombia. In Europe, the United States, and Latin America there is a sense that the
programme is helping to change Colombia‟s poor image abroad. When Colombia is
perceived as a country aiming towards the future, it appears more attractive than when
viewed as a country anchored in conflict and narcotics trafficking.
In Latin America it is expected that the CTFP will contribute towards:


Promoting Colombian Foresight in the region, because it has futurists with experience and
expertise in a broad range of practices.



Playing a role in the international futures studies scene, because its leadership can
contribute to bringing together Latin American futurist efforts and processes, and to the
production and presentation of articles and conferences in the international community to
communicate experiences.

The programme‟s success in practice is due to its wide focus when thinking about and
executing Foresight. The main point is to understand that the old Foresight paradigm, based
on anticipation, is limited in unstable and uncertain situations. In these types of environment,
a programme like Colombia‟s should be inspired by a new paradigm, centred on the
construction of futures, which broadens the concept of Foresight. It is based on four basic
functions:

2

For a current and comparative view of national programmes on Foresight in Latin America and the
situation of Foresight in the continent, see Popper and Medina (2008).
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Cognitive: To understand the process of scientific and technological development, in both
its global and its local dimension.



Projective: To imagine and develop alternatives for change in the structure of production.



Organisational: To develop communication, trust and the synergy among the social actors
involved.



Educational: To generate awareness and progressive training of a critical mass of
specialised people who will multiply the experience.

Perspectives 2008–2010
Until now, Foresight has served as a process of anticipation and exploration of expert opinion
stemming from networks of people and government institutions, enterprises, and universities.
Foresight has proven to be a laboratory for new ideas and a structured, interactive,
coordinated and synergistic methodology for constructing strategic visions of science and
technology and their role in the competitiveness and development of the nation, its regional
development, economic sectors, enterprises, and public institutions.
The CTFP has managed to promote the development of national skills in Foresight and
Technology Watch throughout the nation. It is increasingly contributing to advancement in
Colombia‟s strategic decision-making processes, in industrial development policies, and in
policies involving science, technology and innovation. This task is not finished, because
weaknesses can still be identified in terms of the slow recognition of its strategic value in
some political and entrepreneurial circles, the sustainability of Foresight processes over time,
and their impact upon public policies.
The experience of the CTFP proves that Foresight can contribute to the solution of several
national problems. It provides important tools for constructing visions for the future, for
selecting strategic sectors and niches, and for elaborating national, sectoral and regional
development plans. The CTFP has managed to promote Technology Watch and competitive
intelligence exercises, strategic direction processes for public institutions, and the
construction of strategic alliances, relationships and knowledge networks.
In the period 2008–2010, the newly created Colombian Foresight, Innovation and Knowledge
Management Institute (COFI) took over the role of CTFP by focusing on three main strategies
foreseen since the 2005-2008 cycle of activities. Through these, COFI seeks to facilitate
communication among social players and communities interested in:


Experimenting with processes of technological and institutional change in strategic
sectors, chains, and enterprises that serve as reference points for developing adequate
methodologies for the country at each level of technological development and uncertainty.



Leading and/or participating in processes of Foresight and Technology Watch, conducting
exercises, courses, seminars, internships, design of materials, methods, tools, etc.



Contributing to the design of criteria and means for generating social appropriation of
Foresight knowledge and fostering public participation in constructive technology
evaluation.
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Hence, COFI is expected to:


Apply Foresight knowledge to the solution of concrete national problems.



Take advantage of what is an opportune moment for Foresight reflection in Colombia, due
to the need to understand the process of global change and its impact upon the nation.



Accumulate a significant number of experiences to broaden the nation‟s long and wide
trajectory in Foresight within Latin America.



Stimulate collective knowledge to mitigate the nation‟s broad territorial differences in the
matter of Foresight analysis.



Create opportune conditions to conduct Foresight exercises of high quality, impact and
relevance.



Stimulate the creation of regional infrastructures, like Observatories and anchor
organisations, in order to facilitate the start-up of systematic Foresight efforts that
establish lasting collective processes.



Improve capacity for cooperation and negotiation among social players in order to
contribute to the solution of specific problems.



Consolidate social appropriation of the CTFP‟s results, and exert conceptual leadership in
terms of national-level Foresight and Technology Watch at the national level.
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Executive Summary: CTFP Evaluation
Rafael Popper

1.1. Overview
This report presents the outcomes of the evaluation of the Colombian Technology Foresight
Programme (CTFP) funded by Colciencias and the National Training Service (SENA). This
independent evaluation was carried out by the PREST Foresight team of the Manchester
Institute of Innovation Research at the University of Manchester in the United Kingdom. It
focused on the second cycle (2005–08) of the CTFP.
The results of this evaluation are supported by evidence from over 100 stakeholders. These
included key actors of the Colombian science, technology and innovation (STI) system, as
well as a wide range of Colombian and international Foresight and sectoral experts,
participating in the following activities:


Stakeholder interviews. This involved a series of structured face-to-face and telephone
conversations with more than 50 people, including sponsors, organisers, project leaders
and project members (see Annexe A);



Case studies. To achieve a more in-depth understanding of the programme results, the
evaluation team considered it necessary to conduct case studies. Each case study
involved documentary analysis, interviews with project sponsors and members of the
project, and incorporating the views of respondents of the stakeholder survey (see
Annexe B);



Documentary analysis. This required identification and analysis of documents produced
by the CTFP (e.g. intermediate and final reports), and other publications with references
to the programme (see Annexe C);



International evaluation panel. This involved the selection and engagement of
international Foresight experts from five countries (Malta, Russia, Hungary, Spain and the
UK), who have renowned experience in organising, conducting and evaluating Foresight
activities with national, regional and international scopes (see Annexe D and H);



Online stakeholder survey. The survey received 79 responses from sponsors,
coordinators, advisors, assistants, participants, beneficiaries and other people with
knowledge of the 24 projects and the capacity-building activities supported by the
programme (see Annexe E);



Benchmarking CTFP practices against Europe and South America. This involved an
analysis comparing the 32 studies supported by CTFP against practices in four regions
where CTFP built project linkages: Northwest Europe, Southern Europe, Eastern Europe
and South America. North America was not included, given that only a few events
involved US practitioners and these were mainly linked to the capacity-building activities
on horizon-scanning tools and techniques. On the whole, 10 indicators from the EuroLatin Foresight Network (SELF-RULE) database were used for the benchmarking (see
Annexe F).
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The evaluation of the Colombian Technology Foresight Programme (CTFP) aimed to
measure the programme against common criteria used in European Foresight evaluations.
The process also involved an assessment of STI-related impacts, taking into account the
Colombian STI system and its context.
However, the scale of CTFP does make it hard to gain a rapid overview of the entire
programme and its outcomes. Figure 1.1 (below) shows a logic diagram created by the
evaluation team in order to represent the programme in a snapshot. It includes five levels:
1) the three general objectives of the programme;
2) a set of more specific objectives;
3) the number and type of activities organised by CTFP;
4) immediate impacts on the STI system; and
5) other key impacts of the programme.

Figure 1.1: Colombian Technology Foresight Programme logic diagram

General
objectives

Specific
objectives

Activities
(2005–08)

To support the
transformation of
Colombia into a
knowledge-based
economy

To conduct and
support Foresight
exercises on key
sectors and
themes

To build Foresight capacities thus contributing to the
development of a critical mass and a Foresight culture
in the country

To build shared
visions on STI and
development issues

To support national
and regional
Foresight activities

To create forward-looking capacities in higher education and
other institutions

To identify emerging
and strategic sectors

To support RTDI
agenda-setting and
industrial clusters

To strengthen human (expertise) and technological (tools and
software) resources supporting Foresight-related activities

To support in the
development of longterm public policies

To support national
and regional RTDI
systems

To support the development of a critical mass and a futures
thinking culture in Colombia

Foresight
training courses
5 projects

18 projects

Scanning
training courses

Productive Chain
training courses

Process Design
Methods & Methodology
Process Management

STI-related
impacts

(1) Influencing public and private policies & strategies; (2) Supporting agendas of STI programmes/institutions;
(3) Consolidating of national/regional research groups; (4) Consolidating S&T capacities; and
(5) Participating in international projects.

Other key
impacts

(1) products and services (publications and capacity building); (2) policy recommendations and strategies;
(3) processes and skills (implementation); (4) paradigms (productive transformation, fully-fledged Foresight);
(5) players (institutions, networks, etc.)
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In Latin America, and most predominantly in Colombia, an important issue has been the
comparison of national Foresight practices with similar experiences elsewhere. For this
reason, in the Colombian evaluation we have measured 10 common criteria used in
European Foresight evaluations. These are:
Criterion 01: Appropriateness and level of achievement of objectives.
Criterion 02: Performance of management and funding mechanisms.
Criterion 03: Justification of the programme in terms of value for money.
Criterion 04: Effectiveness and efficiency of organisational structure.
Criterion 05: Effectiveness and efficiency of approaches and methods.
Criterion 06: Effectiveness and efficiency of implementation and aftercare.
Criterion 07: Level of capacities and Foresight culture achieved.
Criterion 08: Level of national, sub-national and international presence.
Criterion 09: Level of commitment of participants.
Criterion 10: Level of novelty and impact of projects.
In addition, with the aim of aligning Foresight with the implementation environment (i.e. the
Colombian STI system), we have included five criteria to evaluate STI-related impacts:
Criterion 11: Impact on public and private policies and strategies.
Criterion 12: Impact on the agendas of STI programmes and institutions.
Criterion 13: Impact on the consolidation of research groups.
Criterion 14: Impact on the consolidation of S&T capacities.
Criterion 15: Impact on international projects.
Finally, five generic criteria are used to evaluate other key impacts in terms of CTFP‟s
contributions to Colombia‟s knowledge society vision in the areas of:
Criterion 16: New products and services (publications, courses, etc.).
Criterion 17: New policy recommendations and research strategies (agendas).
Criterion 18: New processes and skills (management, implementation, support).
Criterion 19: New paradigms (productive transformation, fully-fledged Foresight).
Criterion 20: New players (sponsors, supporters, collaborators, institutions).
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1.2. Key features of CTFP
Cooperation: CTFP cooperation with South America has focused on strengthening the links
between practitioners and policy makers. Cooperation with European practitioners has
favoured knowledge transfer and the establishment of procedures to exploit best practices
and facilitate communication among key stakeholders.
Sponsorship: An interesting feature of CTFP Foresight is the number of projects (10 out of
32) directly or indirectly sponsored by international organisations.
Target audiences: CTFP has also paid considerable attention to industrial federations, other
audiences (e.g. regional bodies, such as like Cundinamarca Planning Secretary, and
Cartagena Chamber of Commerce), NGOs, and intermediary organisations.
Scale of participation: Large-scale, multi-participant exercises are too challenging,
expensive and time-consuming to organise. This means that, in many situations, the ideal of
deep and wide participation remains just that – an ideal. In CTFP, 50% of exercises involved
more than 50 participants.
Project duration: CTFP results show that 24 out of 32 projects had a duration of one to two
years. This is partly because some implementing institutions applied for up to six months‟
extension of the „original‟ plan of 12 months.
Project funding: Thirty out of 32 exercises in CTFP cost less than €50,000, while the total
cost of the programme was around €900,000. The costs of CTFP projects are similar to those
in other South American countries, but different from those, for example, in Northwest
Europe, where half of the exercises cost more than €200,000 (see Figure 6.5).
Territorial scale: An interesting result is that, despite not being a common practice in South
America, CTFP has led or participated in three supra-national studies.
Time horizon: In South America, only a few national studies, in Argentina, Brazil and
Venezuela, have looked beyond 2020. With this in mind, countries in the region would
probably have to find better ways of persuading organisations like the Andean Community of
Nations (CAN), Economic Commission for Latin America and the Caribbean (ECLAC) and
MERCOSUR to emulate European Union initiatives promoting longer-term objectives, such
as regional economic integration, social cohesion and research and technology development
(RTD) cooperation among member states.
Methods: On average, CTFP studies involved more than 10 methods. More or less half of
these were horizon-scanning techniques (including bibliometrics, trend extrapolation and
other methods, such as patent analysis). The other half related to Foresight and productive
chain approaches (e.g. scenarios, brainstorming, stakeholders mapping, key technologies,
morphological analysis, and relevance trees, among others).
Outputs: During the second cycle of CTFP, a much stronger emphasis was placed on the
identification of research priorities and lists of key technologies for the centres of excellence,
Colciencias S&T programmes and various stakeholders involved in the productive chain
studies led by the Ministry of Agriculture, for example.
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1.3. Key findings of CTFP evaluation
Objectives: On the whole, CTFP objectives have been appropriate and successfully
achieved. The programme has contributed to the creation of development visions and
strategies for moving towards a knowledge-based society; conducted Foresight and horizonscanning exercises in key sectors; and built Foresight capacities.
Management and funding mechanisms: Although the percentage figures (see Figure 6.4)
show a very good distribution of the funding across various areas, the total cost seems to be
too low for the huge amount of work carried out by the Programme. It is therefore
recommended that future programmes find ways either to substantially increase funding or to
reduce the number of simultaneous projects to four or five projects per year.
Value for money: First, the scale of the programme (including 24 projects and more than 30
capacity-building courses) shows excellent value for money. Second, the relatively modest
investment (around €250,000) to achieve a paradigm shift and create a shared vision for the
“productive transformation of Colombia into a knowledge-economy” has begun to pay off.
Various stakeholders (e.g. the Ministry of Commerce) have adopted the vision into their
medium- to long-term objectives. Finally, looking abroad, CTFP has become a flagship for
Latin American Foresight, and some projects are frequently presented as examples of good
practice in the region.
Organisational structure: Some changes during the second cycle, such as bringing the
management and technical decision-making groups to Colciencias, increased CTFP‟s
capacity to shape and inform policy processes and actors. However, these changes also
made the programme appear to be more of a Colciencias instrument than a national
programme. Although this view emerged in a very small number of interviews, the decision to
cease the activities of the Advisory Steering Committee (ASC) during the second cycle could
have contributed to this perception. The useful role of the ASC was replaced with more of a
stocktaking function, focused on institutional appropriation, budgeting and progress
monitoring.
Approaches and methods: One original and effective feature of CTFP has been the
combination of three conceptual and methodological approaches: Foresight; horizon
scanning and productive chain.
Implementation and aftercare: Effectively, the third cycle of the UK Technology Foresight
(TF) programme hands over responsibility for implementation to the sponsor(s). This practice
has so far been well received, but it has also raised the issue of additional efforts that
programmes may need to provide, in order to maintain the momentum of projects and
disseminate findings after they have been completed. There has been no such “aftercare
strategy” in the Colombian programme. However, if Colciencias or SENA were to consider
implementing such a strategy, this would probably increase the ability of Foresight to inform
policy and shape research priorities. At the same time, it would allow sufficient time for new
networks to exploit the momentum created and consolidate institutional alliances.
Capacities and Foresight culture: Some stakeholders still see Foresight as being
exclusively expert-oriented. We therefore recommend that the general public be encouraged
to participate in projects and training courses. This would probably require alliances with the
private and productive sectors, in order to increase the financial and implementation
feasibility of large-scale courses and projects. But most of all, it would require avoidance of
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an English bias in the selection of terms to be used in horizon-scanning courses, especially in
patent analysis and bibliometrics.
Presence and visibility: While CTFP stands up well alongside programmes conducted
elsewhere, it has limited visibility in the international academic and professional literature.
This is regrettable, not only for reasons of national status, but also because national and
international Foresight practice could benefit from greater dialogue, and because specific
projects are likely to attract attention, and hopefully desire for partnership, from researchers,
businesses, policy-makers, etc., working along similar lines in other countries and
international organisations. The implications are that all major reports should be (at least
partly) translated into English (at least), made available on the internet, and more widely
disseminated through, for example, conference presentations and articles in relevant
publications.
Commitment and engagement: The composition of expert panels could be improved in
several ways. There has been some overrepresentation of figures from administration.
Greater effort needs to be made to attract more experts from the fields covered by the project
(these have to be experts who can explore wider areas than those internal to the science and
technology in question). Engaging those with broader expertise (e.g. knowledge of several
other areas of research and practice) could be helpful here. The engagement of industry is
more challenging, and even well-resourced national Foresight exercises have found it
difficult. In S&T-related Foresight activities, in particular, it is especially important to facilitate
communications and network building between the public research base, private sector
research, and other elements of industry whose knowledge is relevant (say, marketing,
finance, etc.).
Novelty and impacts: In terms of findings and outputs, 19 projects have novel results which
have already been applied (e.g. research agendas have been set or policy recommendations
implemented). In six of these projects, over 25% of respondents are aware of some
applications of novel results. The results also show that 22 of the 24 projects are believed to
have had immediate positive impacts on the Colombia STI system. Among those, 17 were
perceived as already having very positive impacts. As for their potential impacts, there is a
very optimistic consensus on 13 projects, where 50% of respondents expect very positive
impacts. Two convincing indicators of the neutrality of these opinions are the diversity of the
sample (see Figures 6.8 and 6.9) and the type of involvement in the projects (see Figures
6.11).
STI-related impacts: Nine projects had positive impacts on public and private policies and
strategies; six projects had positive impacts on the agendas of STI programmes and
institutions; five projects had positive impacts on the consolidation of research groups; two
projects had positive impacts on the consolidation of S&T capacities; and two projects had
positive impacts on international projects.
Products and services: Publications are the most tangible and noteworthy products of the
CTFP. Leaving interim and final project reports aside, CTFP have produced and co-produced
24 books and nine articles in national and international books and journals (see Annexe G).
As for services, CTFP managed and implemented the Foresight processes of a project led by
the Andres Bello Agreement (CAB) in 12 countries. Similar Foresight and
environmental/horizon scanning (HS) support, mainly in the form of capacity-building
activities, have also been provided to the Ministry of Agriculture and the Ministry of
Commerce.
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Policy recommendations and strategies: These are fundamental elements of CTFP
outputs. In general, they are about making changes in pubic or private research
organisations, especially changes in organisational structures and research priorities, for
example. The most significant influence of CTFP on pubic policy has been the work on the
STI Vision 2019, which has directly and opportunely informed the preparation of the National
STI Plan 2019. Similarly, the biotechnology project, which marks the transition from the first to
the second cycle of CTFP, has largely shaped the policies and research priorities of the
Colciencias National Biotechnology Programme. Other examples of more specific policy
recommendations and proposed research strategies can be found in various sub-sections of
Annexe B. Finally, despite being only recently concluded, results from the interviews and
online survey indicate that the project on higher education for productive transformation
carried out for CAB has already shaped educational policies in some of the 12 participating
countries, including Colombia.
Paradigm shits: The programme achieved two paradigm shifts. The first concerns the
positioning of the concept of “productive transformation” at the top of the public agenda. This
has allowed several governmental agencies, including Colciencias, SENA, DNP and the
Ministry of Commerce, to build and share a vision on the role of economic growth,
competiveness, innovation and equity in sustainable development, income distribution and
use of natural resources. The second relates to the introduction of fully-fledged Foresight
practices in the Colombia. Up until 2003, Foresight practices in the country had been heavily
influenced by the methodological toolkits of the French prospective approach. Since the
creation of CTFP, Columbia has learned from European and North American Foresight and
horizon-scanning experiences and approaches, as well as from the Brazilian productive chain
methodologies. We can therefore conclude that CTFP has shaped Foresight practices in the
country by introducing a much wider portfolio of forward-looking approaches and tools.
Players: Many players have shaped and supported CTFP activities. These are mainly
stakeholders who affected the programme and its processes through financial and political
interventions – in other words, sponsors and supporters. However, the CTFP has also
shaped or influenced the activities of key governmental programmes and agencies which
define S&T policies and research agendas. A large number of national and international
collaborators have shaped practices and broadened the scope, reach and visibility of CTFP
activities. Collaborators have played an important role in the capacity-building activities and
quality control of ongoing processes. Finally, CTFP played a key role in the emergence of
new actors (e.g. “lookouts”) and institutions, such as the Office for Planning and Evaluation
(OPE), and the Colombian Foresight and Innovation Institute (COFI).
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2.

Introduction to Foresight and Evaluation Approaches
Rafael Popper, Luke Georghiou, Michael Keenan and Ian Miles

2.1. What is Foresight?
As Georghiou et al. (2008) discuss in The Handbook of Technology Foresight:
“Foresight has emerged as a key instrument for the development and implementation
of research and innovation policy. The main focus of activity has been at the national
level. Governments have sought to set priorities, to build networks between science
and industry and, in some cases, to change their research system and administrative
culture. Foresight has been used as a set of technical tools, or as a way to encourage
more structured debate, with wider participation, leading to the shared understanding
of long-term issues”.
Some of the most commonly used definitions of Foresight include:
Foresight is “a process by which one comes to a fuller understanding of the forces
shaping the long-term future which should be taken into account in policy formulation,
planning and decision making... Foresight includes qualitative and quantitative means
for monitoring clues and indicators of evolving trends and developments and is best
and most useful when directly linked to the analysis of policy implications. Foresight
prepares us to meet the needs and opportunities of the future. Foresight in
government cannot define policy, but it can help condition policies to be more
appropriate, more flexible, and more robust in their implementation, as times and
circumstances change. It is therefore closely tied to planning. It is not planning –
merely a step in planning” (Coates, 1985).
Foresight is “the process involved in systematically attempting to look into the longer
term future of science, technology, the economy, and society with the aim of
identifying areas of strategic research and the emerging new technologies likely to
yield the greatest economic and social benefits” (Martin, 1995).
(Technology) Foresight is “a systematic means of assessing those scientific and
technological developments which could have a strong impact on industrial
competitiveness, wealth creation and quality of life” (Georghiou, 1996).
Foresight is “a systematic, participatory, future intelligence gathering and medium-tolong-term vision-building process aimed at present-day decisions and mobilising joint
actions…” (Miles and Keenan, 2002)
More recently, in a practical guide produced for the European Commission, Keenan and
Popper (2007) define Foresight as an open and collective process of purposeful, futureoriented exploration, involving deliberation between heterogeneous actors in science and
technology arenas, with a view to formulating shared visions and strategies that take better
account of future opportunities and threats. The guide also presents six basic principles of
Foresight (see Table 2.1).
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Table 2.1: Basic principles of Foresight
Future-orientation: Foresight is a future-oriented activity, though not in a predictive sense. In fact,
Foresight assumes that the future is not pre-determined, but can evolve in different directions,
depending upon the actions of various players and the decisions taken today.
Participation: Foresight values the multiplicity of perspectives, interests, and knowledge held
across a dispersed landscape of actors, and seeks to bring these together in processes of
deliberation, analysis and synthesis. Thus, Foresight is not the preserve of a small group of experts
or academics, but involves a wider number of different groups of actors concerned with the issues
at stake.
Evidence: Foresight relies upon informed opinion and interpretation, as well as creative
approaches, in formulating conjectures on the future. However, these are seldom sufficient on their
own and are complemented with various sorts of data from trend analyses and forecasting,
bibliometrics, and official statistics, among other sources. Clearly, the future cannot be known with
certainty and it is impossible to test conjectures on the future in the same way as one might test
scientific knowledge claims.
Multidisciplinarity: Foresight recognises that many of the problems we face today cannot be
understood from a single perspective, nor the solutions found within a single discipline. Accordingly,
Foresight intentionally seeks to transcend traditional epistemic boundaries, bringing together
different disciplines in processes of deliberation that result in improved understanding and new
working relationships.
Coordination: Foresight enrols multiple actors to participate in decision arenas where conjectures
on the future are contested and debated. Supported by various data and opinion, the Foresight
process aligns participant actors around emergent agendas, resulting in a coordinated mobilisation
of people and resources.
Action orientation: Foresight is not only about analysing or contemplating future developments but
also about supporting actors to actively shape the future. Therefore, Foresight activities should only
be undertaken when it is possible to act on the results.

It is also important to understand Foresight as a process with five complementary phases:


Pre-Foresight (where general and specific objectives are defined, the project team
assembled and the methodology designed);



Recruitment (where key stakeholders and individuals are identified and invited to support
and contribute to the project activities);



Generation (where „new‟ knowledge and visions are produced from the elucidation of
emerging issues or from the amalgamation of existing knowledge);



Action (where prioritisation and decision-making may speed up innovation and change
through the promotion of particular policies, strategies, technologies, instruments, etc. –
or through changing attitudes and lifestyles); and



Renewal (where monitoring and evaluation are required in order to assess whether, for
example, Foresight programmes have contributed to achieving their initial objectives and
how far outcomes are being acted on; and what sorts of future Foresight activity are
required and how they might be institutionalised).

Hopefully, some elements of this evaluation process, such as the International Panel
feedback (see Chapter 7) and other chapters of the present report will contribute to the
renewal phase of the Colombian Foresight programme.
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2.2. National Foresight programmes are not a mere fashion
Irvine and Martin (1984) introduced the term “Foresight” to describe strategic forward-looking
technology analysis for policy-making. However, it was not until the mid-1990s that the
funding and standing of Foresight became more visible in Europe, with the emergence of
national technology Foresight programmes (TFPs).
In Georghiou et al. (2008) national programmes are presented as wider-ranging, longer-term
affairs. They typically take several years to accomplish, and it is common for them to
undertake a succession of activities – indeed, many national programmes are now in their
second or third waves of work. There will usually be some kind of Foresight Office or Unit
constructed within the main policy sponsor. The programmes usually cover a wide range of
sectors or topics (mainly topics with high technology relevance), and are generally highly
participative.
Perhaps the most emblematic model of a national Foresight programme was the first cycle of
the UK programme. According to Miles (2008), the UK Foresight Programme proved to be
extremely influential, since it represented an exercise that involved priority-setting and
networking, and tailored TF methods to fit the UK innovation system. Therefore, in order to
explain what was new about TF as it emerged in the mid-1990s, the term “Fully-Fledged
Foresight” was introduced to describe the combination of three elements: Prospective studies
of long-term opportunities and alternatives; Participatory networking; and Policy orientation.
Table 2.2 shows how national programmes have proliferated since the first UK TFP.
Programmes are presented in chronological order, including key features such as their
objectives, time horizon, scope, main activities and key outputs. In the table we have also
incorporated the two cycles of the Colombian programme.
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Table 2.2: Chronology and key features of major national Foresight programmes
Country

Objectives

Time
horizon

UK TFP
1994–1999
(1st cycle)

To promote economic
growth and improve the
quality of life of the
population

10–20
years

5
years

France
To improve the
1995
competitive position of
(100 key
the country
technologies)
Austria
1996
(Delphi)

Hungary
1997
(TEP)

UK TFP
1999–2002
(2nd cycle)

Spain
1999
(OPTI)

To identify national
RTD strengths with
sustainable potential in
the future
To identify problems for
the reorientation of
research, regulation
and public policies
To promote economic
growth; to improve the
quality of life of the
population; and to
promote sustainable
development
To explore
technological trends
and future needs of
national industries

Scope

Main activities

Key outputs

16 sectoral panels

Delphi and
workshops
10,000 people
involved

Over 300
recommendations for
action

8 thematic panels
Web forum
500 experts

Critical technologies
approach

Key technologies
identified

15
years

7 fields

Panels with 250
experts and a Delphi
survey with over
3,000 participants

Identification of potential
innovations and
opportunities in
technological trends
identified by other
studies

15–20
years

8 thematic panels

Diagnostic studies
Creation and
Delphi, workshops
strengthening of
and macro-scenarios networks

10–20
years

11 sectoral panels
3 thematic panels
2 support themes
65 task forces

10
years

8 sectors
(supported by 8
industrial
organisations)

Sweden
1999–2000
(1st cycle)

To strengthen forwardlooking processes in
firms and institutions
To identify areas of
potential growth

10–20
years

Czech Rep.
2001
(TFP)

To reorient the national
RTD policy

10
years

14 thematic panels
3 transversal panels

Germany
2001
(FUTUR)

To formulate strategic
visions for the Ministry
of Education and
Research (BMBF)

20
years

850 internal issues
600 external issues

UK FP
2002–2008*
(3rd cycle)

To increase the
country‟s capabilities
to exploit science

Over 10
yeas

Sweden
2003–2004
(2nd cycle)

To identify global
drivers and potential
breakthrough areas in
technology and
knowledge

Over 10
yeas

Colombia
TFP
2003–2004
(1st cycle)

To build Foresight
capacities and conduct
forward-looking
processes

10–20
years

Colombia
TFP
2005–2008
(2nd cycle)

To promote the
transformation of
Colombia into a
knowledge-based
society

10–20
years

8 thematic panels
(15 experts per panel)

Workshops, open
discussions, panels
and a “Knowledge
Platform”
(specialised web
tool)
3 rounds-Delphi
5,000 experts
(mainly from
industry)
Workshops, open
discussions, panels,
scenarios and
backcasting focused
on forecasting
challenges and
inaccuracies
Key technologies,
interviews, panels,
importance/feasibility
matrix

Creation of Foresight
training centres
Supporting and
strengthening the STI
system
Identification of
megatrends and priority
areas
Most recommendations
implemented by the
government.
Firms involved
recognised the
importance of long-term
thinking
90 key research areas
identified

4 strategic visions
Workshops, open
identified
discussions, panels,
Further prioritisation and
scenarios and online
development of
voting
research programmes
Rolling programme with Expert groups,
3 to 4 simultaneous
horizon scanning,
Better approach to and
projects (7 completed, and scenario
exploitation of S&T
and 4 ongoing*).
planning
Benchmarking
5 projects involving
results of Foresight
Identification of driving
young researchers and in other countries
forces and strategies for
entrepreneurs
and updating 1st
the Swedish STI system
cycle results
8 studies (3 sectoral,
Scenarios, Delphi,
4 sector-territorial and
Identification of driving
workshops and
1 thematic)
forces and strategies for
methods used in
6 courses with
key sectors
French practices
international speakers
24 studies, with over 33
courses with national
and international
speakers

Source: Updated from Popper and Miles (2004)
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2.3. Generic issues about Foresight programmes
This section covers nine generic issues shaping Foresight programmes:
1. life-cycle;
2. rationales;
3. level and type of participation;
4. influence of international experiences;
5. communication strategy;
6. distinction between projects and programmes;
7. emergence of structural Foresight initiatives;
8. level and type of impacts; and
9. degree of Foresight institutionalisation in the STI system.

Life-cycle of a Foresight programme
Programmes often go through many
phases. These involve different
conceptual
and
organisational
frameworks, interact with several
disciplines, and develop a wide range
of processes, tools and skills. The
Foresight life-cycle has to do with the
life of a programme, from its design
through to its operation, management
and
evaluation.
However,
programmes are embedded in
historical, socio-political and cultural
contexts – this applies to experiences
in Europe, Latin America and, of
course, Colombia. These contexts
have an obvious influence on
people‟s attitudes towards the
exercises
and
capacity-building
activities organised within the
framework of a national programme.

Foresight programmes
are embedded in
historical, socio-political and cultural contexts
– this applies to experiences
in Europe, Latin America and,
of course, Colombia.

For example, in countries with little culture of cooperation and communication between
different scientific groups or government agencies, it certainly becomes more challenging to
run a Foresight programme effectively and successfully. Another issue is the management of
hype and disappointment cycles. While there is a history of programmes starting with great
enthusiasm (hype cycle), there are also instances where excessive excitement, without
proper planning and clear targets, may lead to the abrupt ending of a programme
(disappointment cycle). Examples include the second cycle of the UK Technology Foresight
Programme, or the mysterious disappearance of other Foresight programmes in Latin
America, e.g. in Argentina, Brazil and Chile.
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Life-cycle issues are very much linked to the notion of Foresight as process, with five
complementary phases (see Popper, 2008a):


Scoping phase – This is the starting point of the process. Sponsors of a regional initiative,
together with Foresight practitioners, shape the objectives and main activities of the
exercise.



Recruitment phase – In this phase (which in practice lasts throughout the process),
participants are continuously identified and enrolled. Two groups of participants can be
mentioned here: (i) the project team, which will be responsible from the conduct and
successful completion of the project; and (ii) the experts and stakeholders, who will take
part in the process by bringing their knowledge, expertise, opinions, expectations and
visions.



Generation phase – This is often considered to be the main phase of the process, given
that this is where: (i) existing knowledge is amalgamated, analysed and synthesised; (ii)
tacit knowledge is codified; (iii) new knowledge is generated (e.g. elucidation of emerging
and prospective issues); and (iv) new visions and images of the future are created.



Action – One important principle of Foresight is its action orientation. This means that
Foresight is not only about analysing or contemplating future developments, but also
about supporting actors to actively shape the future. Thus, the Action phase should give
clues on how the outcomes of the Foresight process can be integrated into existing policy
programmes.



Renewal – Renewal refers to the learning and embedding of Foresight as a practice. This
phase is therefore linked to the development of Foresight competencies capable of: (i)
supporting Foresight exercises; and (ii) using Foresight to inform decision-making. This
phase may also involve monitoring and evaluation activities, in order to assess whether
Foresight has helped to achieve its original objectives, and how far results are being
acted upon. This phase is especially important, in order to update, upgrade or completely
renew the life-cycle of a programme.

Renewal

Action
Generation

Recruitment

Scoping
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Rationales of a Foresight programme
Decision-makers‟ perceptions about the role of STI usually vary
between the following three options:
1. STI perceived as a tax – In other words, STI is considered
to be a burden on the budget, or a tax paid by governments
to their scientific communities. This is very frequently the
case, which is why policy-makers are often reluctant to give
more resources for research and development.
2. STI perceived as a trend – Here, science is carried out to
raise the country‟s prestige. A number of Foresight
programmes have promoted science for science‟s sake,
covering issues that are fashionable, but not necessarily
relevant or strategic for the country.

Foresight programmes
need to find
the right
rationales for policy
recommendations.

3. STI perceived as a tool – In this option, STI is seen as a
tool for advancing broader socio-economic development
goals. The CTFP exercises show that in Colombia there is
a broader understanding of STI. The Panel sees Colombia
as being on the right track, and advises the country to
continue doing things this way.

STI

STI

STI

• tax

• trend

• tool

However, the perception of STI as a tool does not in itself provide enough clues as to how to
interact with the whole STI system. Firstly, Foresight programmes need to find the right
rationales for policy recommendations. For example, in economics there are two major
schools analysing STI policies. According to the mainstream economics school, it is
sufficient to correct market failures and, after putting the right incentives in place, the overall
behaviour and strategies of the market and firms will do the rest. The school of evolutionary
economics of innovation, on the other hand, says that the system is important. According to
this school, what really matters in terms of the performance of the system is not the
performance of individual organisations in isolation, but their cooperation, communication and
collaboration. The Panel would point out that, if Colombia accepts the second school of
thought, there are several policy implications to be considered. Colombia needs:
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First, to continue with measures to promote existing organisations, in order to improve
their performance;



Second, to set up (possibly missing) “bridging organisations” – not only R&D
organisations, but also information providers and all sorts of organisations which bring
together stakeholders in the system;



Third, to support cooperation, communication and collaboration between existing
organisations and “bridging organisations”. This requires devoting specialist skills, both
nationally and internationally. International cooperation is important, given that even
leading economies often lack the necessary knowledge and funding to innovate; and



Fourth, to put in place schemes to boost capacities at three levels: (i) the individual level
(e.g. researchers, policy-makers or R&D managers); (ii) the organisational level; and (iii)
the inter-organisational level (e.g. building collaboration capacities).

Finally, we consider a set of major rationales more specific to Foresight:


Its predominant focus should be on research policy and strategy, with the broad aim of
selecting priorities for research investments.



Another use of Foresight is to inform or reform innovation policy and strategy, or to “wire
up the innovation system”.



Regional innovation and economic development.



Bringing research and innovation policy and strategy together, helping to produce more
joined-up policies and defining the appropriate policy mix.



An enhanced role in policy design tailored to particular contexts – national, regional, local
or sectoral – in line with the move away from one-size-fits-all approaches.
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Level and type of participation
In Foresight programmes, people (the actors, sponsors,
managers, users) clearly matter. In general, most
successful programmes have depended on the strong
leadership of a few people, or even sometimes just one
committed individual. This can be called the “heroic era” of
Foresight, in which people are willing to forgive mistakes
and carry on supporting the programme because it is new
and exciting. But to move forward it is important to achieve
professionalisation, which involves capacity-building
activities. Certainly, it is important to promote wider
participation, but one key constraint here is the availability
of expertise, as well as the capacity to find and mobilise
experts. Ultimately, Foresight is almost defined by
participation; without it, it becomes more of a technical
forecasting exercise. But the aspiration to be open is not
always met.

In foresight programmes
people clearly matter.

The German Futur programme, for example, was explicitly designed to involve members of
the public in science and technology priority-setting activities. After the evaluation, however, it
turned out that participants were mainly from academic sectors or members of professional
associations – the so-called “interested public”. Openness also carries its own dangers,
however. If you open the door too wide, lobbies can move in and push hard for their own
science, technology or sector to be given priority. Openness therefore needs to be well
designed and controlled. The participation of society and NGOs in Foresight is often advised.
This is something that future Foresight programmes in Colombia would be well advised to
consider.
Another important issue is the type of participation. There are tensions between the so-called
“top-down” approach (e.g. a centrally coordinated exercise involving targeted actors, usually
on a national basis) and the “bottom-up” approach (a more diffused and participatory type of
approach, based more on the local situation and the insights of players at the lower levels of
decision-making, or at the periphery). Given that Foresight, by definition, takes place in
loosely connected situations, it is difficult to find the right balance between these two
approaches.
In Colombia, the international evaluation panel has perceived the need for high-level
engagement by political stakeholders and decision-makers; but there is also a need to be
non-bureaucratic and to engage with a wide range of stakeholders‟ interests. One question
this raises is whether these tensions are part of the life-cycle of Foresight. In other words, do
Foresight programmes begin with a top-down mode and then gradually move to a more
bottom-up approach? If so, how do we recognise when a programme is ready to move to a
bottom-up mode? And what are the implications for the programme‟s objectives and
management? In any case, the promotion of “actor-based Foresight” – that is, engaging
stakeholders and bringing them into the process – is highly recommended. Nonetheless, in
almost all the Colombian exercises there has been a plurality of approaches, i.e. multiple
exercises, often carried out in different ways.
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Influence of international experiences
One of the obvious benefits of understanding
international practices is learning from other
programmes‟ experiences, reports and
activities. The organisation of international
seminars and expert panels also brings good
insights into what the programme is doing
well and what needs to be improved.
However, policy transfer is a difficult
business. When trying to apply policies in
different environments, the results are not
always as expected. This means that
programme managers and policy-makers
need to be more sensitive about the local
context. Something which has emerged in
European evaluations, and is not so evident
in the Colombian programme, is that Europe
has gone much further in terms of shared
exercises. In Europe, people are working
together,
pooling
resources
between
countries. There are a few activities already
in the region, mainly promoted by CAB (e.g.
higher education Foresight) and UNIDO (e.g.
fisheries sector Foresight), but more
international exercises would be useful for
mutual strengthening.

The level of influence of
international experiences
could be positive if they translate into
“international learning”
or negative if they become a sort of
“international diversion”.

However, the international dimension could be negative if it leads to “international diversion”.
Occasionally, activities have received international sponsorship. This is obviously attractive,
because new sources of funding could generate new research projects. But, similar to the
case of internationally-funded development programmes, international sponsors often push
particular objectives, methodologies and approaches which – even if well-intentioned – do not
necessarily match with the national strategies, working practices or political traditions of the
country concerned, thus causing diversion. When Foresight programmes have multiple
sponsors, then, on the one hand, a strategic approach to Foresight becomes more difficult;
but, on the other hand, it becomes more feasible to reach and mobilise a wide range of
interested stakeholders.
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Communication strategy
Getting the message across to the audience is a
fundamental activity in the business of vision
building and future shaping. From time to time, a
Foresight programme should revise and renew its
communication strategy. Of course, programmes
have different management needs for different
audiences and different kinds of participants; and
different “customers” or sponsors also have
different absorptive capacities. For this reason, the
way in which results are presented is a key issue.
People at the higher level would read half a page
of an executive summary, while others would
demand extensive technical evidence in order to
be convinced by the results.

The way in which Foresight results
are presented is a key issue.

A coherent communication strategy should develop:


messages linking results with the objectives of the programme;



messages linking
organisations;



lists of key findings emerging from each Foresight exercise of the programme;



communication channels with the target audiences of the programme;



mechanisms to disseminate completed, ongoing and future activities;



mechanisms to estimate resources needed (e.g. time, money, human resources, etc);



mechanisms (early-warning system) to avoid failure of the programme‟s activities; and



mechanisms to evaluate success of the programme‟s activities.

activities

with

formal/informal

agreements

with

sponsoring

On the whole, communication strategies consume considerable time and resources.
Developing the mechanisms described above often requires:


effective internal communication between the programme manager and the team;



sufficient budget to promote activities and findings through events, seminars or meetings;



public and private sector support in the promotion of emerging networks;



recognition of the role of the media as a tool to engage civil society; and



user-friendly and effective dissemination instruments (e.g. websites or newsletters).3

3

For further information, see: http://forlearn.jrc.ec.europa.eu/guide/3_scoping/set_communication.htm
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Distinction between projects and programmes
Foresight projects are often exercises which
are not connected to each other, while
programmes may have several projects using
holistic or focused approaches.




holistic programmes – include exercises
that try to bring everything together to
form some kind of synthesis, e.g. the first
cycle of the UK Programme, the Brazilian
Prospectar
Programme
and
the
Hungarian
Technology
Foresight
Programme (TEP).

A significant issue is the distinction
between Foresight
projects and programmes.

focused programmes – tend to move
away from the Panel structure, in order to
allow emerging issues to be studied more
rapidly. This programme configuration is
normally based on a series of projects,
some of which may use science to
explore solutions to problems; others may
try to explore the potential applications
and technologies of cutting-edge science.

The holistic approach
The first British experience (1994–98) set a good example of knowledge exchange between
experts from industry, government and academia. They worked in 15 sectoral Panels,
exploring ways to improve wealth creation and quality of life. As a result, Panels identified
emerging market and technological opportunities over a 20-year timescale. Major findings
were later widely disseminated nationally and internationally (see UK Foresight site at
http://www.bis.gov.uk/Foresight).
The Brazilian Prospectar experience (2000–01) resembled the UK programme in covering
key priorities of the S&T system, such as agriculture; health; energy; telecommunications and
IT; materials; hydro resources; aeronautics; and space. However, while the UK‟s first cycle
looked at an average of 80 issues per sector, the Brazilian programme had nearly 200 topics
per sector, thus making it hard to build a coherent and digestible story. Many topics proved
too specific, and a more systemic view would have been preferable (see Popper and Medina,
2008).
The Hungarian TEP experience was also structured around sectoral and thematic panels. As
in the UK, the programme brought together people from the business, science and
government sectors to identify opportunities in markets and technologies. One key message
from the programme‟s evaluation (PREST, 2004) was that participants considered the main
added-value of the programme to be the production of a kind of holistic overview.
Holistic programmes offer an excellent opportunity to strengthen cooperation and
collaboration between key stakeholders shaping STI; however the approach may reduce the
chances for individual projects to expand and develop further.
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The focused approach
A flagship example of a focused programme is the third cycle of the UK Foresight, which
started in 2002 and is still ongoing under this format. In Britain, the focused approach means
that selected projects – lasting 18 to 24 months – will now take into account emerging
developments, so that resources are focused on those issues where they would best add
value. In other words, projects are selected on the basis of their expected outcomes‟
influence on the economy, society or the environment, for example.
The Colombian programme could be described as a focused approach, but its activities are
different to those of the UK programme. While it is true that the programme allowed emerging
issues to be studied and addressed more rapidly, the selection of these issues or projects
was not the result of a systematic process, nor has it been the outcome of an articulated
discussion between key stakeholders of the STI system. Indeed, the term “selection” may not
be appropriate in the Colombian context, where the programme was often asked to introduce
Foresight concepts into existing governmental initiatives. Therefore, Foresight was seen as a
useful tool to assist strategic projects, such as Vision 2019, and the work carried out for the
centres of excellence. In other words, during its second cycle the Colombian programme has
been responding to the demands of key stakeholders (including Colciencias), who are
“contracting out” Foresight services.
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Emergence of structural Foresight
Let us consider a model representing various generations
of Foresight programmes:


First generation is not really Foresight – it is more
technology forecasting carried out by experts.



Second generation is when Foresight really began in
the 1990s. This was about technologies and markets,
essentially bringing together science and business.
Many programmes were running on this basis.

Foresight programmes
should not be forced to work
within
existing STI structures.



Third generation keeps technologies and markets, but
also brings in the social dimension. This trajectory is
very easy to follow, with different kinds of experts and
methods used in various Foresight programmes.

Foresight should be allowed
to work across various
structures and therefore
try to improve them.



Fourth generation moves away from an integrated
programme, towards a distributed role in the innovation
system.



Fifth generation has a structural and broad policy focus.

These generations are ideal types, to use the language of social science. Different
programmes may contain elements of more than one generation. For example, the
Colombian programme incorporates elements of the second, third and fourth generations. Of
course, it is up to the country to decide what the balance between these elements should be.
One theme that emerged during the international Panel event was that some countries use
18th, 19th or 20th century government structures to deal with 21st century issues. Perhaps
one of the impressions of the Colombian programme is that, despite its huge successes, it is
working pretty much within existing structures, accepting the way the world is carved out and
fitting Foresight into that. With these limitations in mind, the programme sponsors and
managers should ask themselves one question: should Foresight try to work across those
structures and therefore try to change them? For example, one current tendency in European
Foresight is to carry out “structural Foresight” – that is, looking less at technologies as units of
analysis, less at sectors, and more at how to reform innovation structures more generally.
Of course, this tendency does not reduce the need for technological, sectoral or thematic
work. Instead, it reengineers the way in which these types of projects are expected to inform
policy-making. For example, policy recommendations emerging from these studies would now
consider possible required changes in legislation and organisational structures – including the
roles and responsibilities of relevant actors within the whole STI system. For those unfamiliar
with the term, "structural Foresight" is an emerging term, encompassing any activity driven by
the need to upgrade, shape or change existing structures – from the more tangible research
and development infrastructures, to less tangible structures, including procedures, work
practices, regulatory frameworks and organisational goals.
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Level and type of impacts
How to get the excellent material and findings of the reports
into policy, into business decision-making and into the places
for which it is intended? First, it is important to bear in mind
that the impact dimension is often complex and unforeseen.
This is mainly because, even if findings are presented in a
digestible and timely manner for intended audiences, it is
usually hard to assess the real response of funding ministries
and other agencies.
Second, embedding Foresight into policy-making is not a
trivial task. However clearly it seems to be embedded at the
beginning, things often change – including goals, sponsors,
resources, project team, etc. – and you may not find yourself
in the same situation at the end. For example, the Colombian
programme had to continuously shape its activities in order to
match the changing requirements and needs of four
Colciencias directors and sub-directors. These changes
meant that fundraising for the programme became a yearly,
time-consuming and (sometimes) awkward activity, without
which the continuity of managerial and research operations
would have been at risk. Under these circumstances, lack of
time has been a major constraint for effectively embedding
Foresight findings into policy-making.

Foresight programmes’
impacts should
also consider
the extent
to which
a programme achieves its
major objectives.

Third, there is also a question about national versus regional priorities. Sometimes people
talk about priorities without really considering the definition of a priority. A priority is a decision
normally to commit resources to one thing instead of another, so it must be articulated in
enough detail to match resource allocation mechanisms. For example, it is never enough to
say that biotechnology is a priority, because there are a million different things you could do
under that heading. Thus, priorities should be set at the same level of granularity as the
country‟s decision-making, otherwise they will not work. However, at that level of granularity,
it is possible to find that an apparent consensus is lacking, e.g. tensions may exist between
national and regional national priorities.
Fourth, the impacts dimension should also consider the effect that projects have on the state
of knowledge on the topic addressed, and on the state of the scientific and other communities
working in the areas studied. Impacts here may include changes in the state of networking,
cooperation programmes, new plans, research agendas, funding schemes, etc. Finally,
impacts should also consider the extent to which a programme achieves its major objectives.
In the Colombian case, these were:


building a vision on the transition to a knowledge-based economy;



conducting Foresight and technology watch exercises in strategic sectors; and



building Foresight training and absorptive capacity.
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Degree of Foresight institutionalisation
Once a mature stage is reached, probably after
the first cycle of a national programme, Foresight
tends to shift from networks and individual
exercises, to more institutionalisation towards
centres of excellence. These keep the knowledge
base in Foresight, and take on responsibility for
preserving knowledge and for allowing lessons
learned to be carried forward in a long-term
framework. So they need a kind of incorporation or
institutionalisation,
and
especially
some
systematisation of experiences in order to capture
all the expertise. Most of this lies not in the
methods, but in the knowledge which surrounds
the methods, such as how to persuade people to
engage, how to find the experts, how to interpret
results in a way that people would understand,
and the like. In Colombia, the International Panel
has observed that institutionalisation of Foresight
has happened, with institutions like SENA, CAB,
the Ministry of Agriculture, and various centres of
excellence increasing their absorption capacity,
mainly through learning-by-doing strategies.
However, the Panel perceives that Colombia
needs to put efforts into establishing effective
mechanisms to manage the growing amount of
tacit knowledge in Foresight, which can only be
captured by keeping expert people in the system.
Of course, an independent and rigorous
evaluation process can also help to move tacit
knowledge into the status of codified knowledge;
but such effort must be followed by an assertive
dissemination strategy, capable of mobilising
resources and engaging key stakeholders into a
dynamic and self-reinforcing learning process.
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Foresight tends to shift from
networks and individual exercises
to more institutionalisation towards
centres of excellences. These keep
the knowledge base in Foresight, and
take on responsibility for
preserving knowledge and
for allowing lessons learned
to be carried forward in
a long-term framework.
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2.4. What is Evaluation?
Before discussing our own approach to
Foresight evaluation (see Chapter 6), let us first
introduce a few definitions of evaluation:


“By the term „evaluation‟, we mean
systematic examination of events
occurring in and consequent on a
contemporary
programme
an
examination conducted to assist in
improving this programme and other
programmes having the same general
purpose. By the term „programme‟, we
mean a standing arrangement that
provides for a social service” (Cronbach
et al., 1980).



“…there is no „right‟ way to define evaluation, a way that, if it could be found, would
forever put an end to argumentation about how evaluation is to proceed and what its
purposes are. We take definitions of evaluation to be mental human constructions,
whose correspondence to some „reality‟ is not and cannot be an issue. There is no
answer to the question, „But what is evaluation really?‟ and there is no point in asking
it” (Guba and Lincoln, 1989)



“Evaluation research is more than the application of methods. It is also a political and
managerial activity, an input into the complex mosaic from which emerge policy
decisions and allocation for the planning, design, implementation, and continuance of
programs” (Rossi and Freeman, 1993).



Evaluation is “concerned with judging merit against some yardstick. It involves the
collection, analysis and interpretation of data bearing on the achievement of an
organisation‟s goals and programme objectives. Evaluation usually attempts to
measure the extent to which certain outcomes can be validly correlated with inputs
and/or outputs. The aim is to establish whether there is a cause-effect relationship”
(Phillips et al., 1994)



“Evaluation is simply the process of determining the merit or worth of entities, and
evaluations are the product of that process. Evaluation is an essential ingredient in
every practical activity…and in every discipline” (Scriven, 1994).
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2.5. Key features of selected Evaluation Approaches
In addition to the discussions about definitions, we can find several approaches to evaluation.
In this section we present a selection of key features considered by influential scholars in the
field (see Table 2.3):


Tyler (1942) is often credited with the idea of objectives-oriented evaluation, i.e.
evaluation focused on the specification of objectives and the measurement of outcomes.
This approach requires: formulation of clear objectives; creation of a taxonomy of
objectives into major types; definition of actors‟ behaviour associated to each type of
objective; identification of situations in which different actors show these types of
behaviour; piloting various methods for obtaining evidence about each type of objective;
and exploiting the most promising methods to measure the outcomes of the programme.



Campbell (1957) is normally recognised for pioneering the use of experimental designs in
evaluating programme outcomes. His evaluation approach favours „internal validity‟ (i.e.
causal relationship between intervention outputs and processes of change leading to
outcomes and impacts) over „external validity‟ (generalisation about findings to other
settings (interventions, regions, target groups, etc.). This approach aims to produce
information to improve decision-making and avoid mistakes, especially during periods of
serious reforms.



Scriven (1967, 1972) makes emphasis on the identification of merit or worth, thus
favouring summative over formative evaluation. He warns about “goals bias” evaluators
and distinguishes between the “wrong question” – These are the programme objectives:
have they been achieved? – and the “right question” – Here is the programme: what are
its effects? In this approach judgements are made on consumer-driven criteria (e.g. needs
assessment) rather than being management-driven. The evaluator is normally an
„outsider‟ who maintains a distance (and thus objectivity).



Cronbach (1980, 1982) – taking a different approach to that of Campbell and Scriven –
favours external validity (i.e. need for general knowledge to inform social action) and
formative evaluation from within, rather than between programmes. This type of approach
assumes that the primary role of the evaluator is knowledge diffusion and education. For
this reason, it is often referred to as a more flexible and pragmatic approach to evaluation,
ensuring that no particular conception of the scientific method should trivialise the process
of asking important questions. In other words, this process of evaluation will trade-off
precision against relevance, with the evaluator being considered a multi-partisan
advocator – both conservative and committed to change. In terms of methods, both
quantitative and qualitative tools are often combined.



House (1980) suggests that the „logic‟ of evaluation is not so much rational evidence but
persuasion and argumentation. So evaluation should persuade (instead of convince),
argue (not demonstrate), be credible (rather than certain) and be variably accepted
(rather than compelling). He also condemns naïve pluralism and argues for a reformist,
just and socially oriented evaluation, based on fair evaluation agreements and basic
evaluation ethics.



Stake (1980) looks at the evaluator as a service provider, who should enable and facilitate
processes rather than provide insights. Stake also refuses the idea that research leads to
knowledge, which leads to improved practice. Instead, he thinks research leads to better
personal experience and, consequently, to improved practice. This approach focuses on
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programme activities rather than goals. In so doing, the evaluator should respond to local
stakeholder requirements for information. Qualitative methods and case studies are often
favoured, mainly because they tend to promote participation and increase local control.


Wholey (1981) makes emphasis on performance management and cost-effectiveness of
programmes. The evaluator is presented as a change agent primarily reporting to
programme managers, legislators and executives. He is also concerned with the cost of
obtaining evaluation information and proposes a four-step process called „sequential
purchase of information‟: evaluability assessment (i.e. How feasible is it to conduct the
evaluation?; rapid-feedback evaluation (i.e. What can available information tell us?);
performance (i.e. What are the main outcomes?); monitoring (i.e. How to assess a
programme‟s performance over time?); and intensive evaluation (i.e. What is the
effectiveness of a programme‟s activities in relation to observed results?).



Rossi and Freeman (1985) positioned the terms „theory-driven evaluation‟ and
„comprehensive evaluation‟, presented as the systematic use of social research methods
to assess, conceptualise, design, implement and employ social intervention programmes.
Another term attributed to them is that of „tailored evaluation‟ which is simply the
recognition that the "one size fits all" approach is not appropriate for programme
evaluations. In other words, the evaluation should fit the programme‟s size and status,
thus taking into account whether a programme is under construction (ex ante), ongoing or
completed (ex post).



Weiss (1987) argues that political intrusion in evaluation is unavoidable, mainly because
programmes and policies are the result of political interactions involving support,
opposition and bargaining. As a result, evaluations tend to overlook the social and
institutional structures within which the problems of target groups emerge and evolve. She
favours a more strategic research where evaluation provides information on service
needs, including evidence of key achievements. She looks at the evaluator as an
educator, building an „enlightening model‟ that leads to policy adaptation, rather than a
policy turnabout. Thus, she regards evaluation as a tool, amongst many, and not usually
powerful enough to steer decision-making processes.



Guba and Lincoln (1989) coined the term Fourth Generation Evaluation which asks for
responsive focusing and constructivist methodology. The former takes into account the
claims, concerns and issues of stakeholders as key organising elements of the
evaluation, while the latter puts emphasis on the need to develop judgmental consensus
among stakeholders who earlier held different, perhaps conflicting, views. This approach
supports the idea of multiple, socially constructed realities, which cannot be studied in
pieces but holistically and in context. Stakeholder interviews and surveys are often
preferred since they are powerful tools supporting this approach.



Owen and Lambert (1998) suggest that the field of evaluation is changing in that
evaluators are using more participatory approaches to conduct evaluations that take into
account stakeholders‟ interests. In so doing, evaluators seek to involve key stakeholders
in the construction of the evaluation process and product. This collaborative approach is
believed to provide the conditions for the evaluator and interested organisations to jointly
generate prescriptions and recommendations.
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Table 2.3: Scholars and approaches to evaluation
Scholars
Ralph Tyler
Donald Campbell
Michael Scriven

Approaches to Evaluation
Objectives-oriented evaluation
Probing causes
Goal-free evaluation

Lee Cronbach

Evaluation within programmes

Ernest House

Evaluating for justice

Robert Stake

Responsive evaluation

Joseph Wholey
Peter Rossi and Howard Freeman
Carol Weiss

Performance management
Tailored evaluation, Theory-driven model
Evaluation as enlightenment

Egon Guba and Yvonna Lincoln

Constructivist evaluation

John Owen and Faye Lambert

Participatory evaluation

Despite the obvious value that the above-mentioned evaluation definitions and approaches
suggest, several academics (see Weiss, 1987; Majone, 1988; Lynn, 1989; Lindblom, 1990;
Ballart, 1998) have noticed that even in countries where evaluation of programmes is more
frequently applied, it is not easy to identify its power and usefulness.
One possible explanation here may be related to the systems rationale, which suggests that a
programme cannot be evaluated independently of its context. As pointed out by Georghiou
and Keenan (2008), the importance of the context falls out at two levels: “the need to
understand the relative signal strength of [a] Foresight [programme] compared with other
influences in determining the attribution of impacts, and the interactions of [the] Foresight
[programme] with the strategies of the organisations it seeks to affect. Evaluation has to steer
a difficult course between under- and over-attribution.”
With this in mind, the CTFP evaluation is aimed to produce practical and useful information
for sponsors, members and target audiences of the CTFP in order to improve learning and
decision-making about the effects/impacts, activities/processes, and products/outputs of the
Foresight programme.
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3.

Lessons from Foresight Programmes and their
Evaluations
Rafael Popper and Ian Miles

3.1. Lessons from Foresight programmes
From analysis of major national Foresight programmes
(see Table 2.2, above), Popper and Miles (2004) drew
13 lessons concerning key issues to be considered by
sponsors and organisers of Foresight activities. These
lessons have been revisited, updated and expanded
into 15 lessons. They are written in a generic fashion,
so that they can be applied to all kinds of contexts.

Lesson 01: Produce sharp messages
Foresight findings and recommendations should be
presented in a clear and concise manner.

Lesson 02: Promote broad participation
While large-scale public participation is not always appropriate, incorporating a broad group
of social actors and expertise in Foresight processes could facilitate the following: access to a
broader knowledge base; better understanding of different perspectives; greater awareness
of the sources of knowledge; increased understanding of the scope and limitations of
Foresight activities; greater legitimacy of the work and results, as well as more possibilities for
its proliferation or extension in other areas; and improved capabilities to use and take forward
shared visions about possible and desired futures.

Lesson 03: Engage the private sector
The involvement of the private sector – especially in technology Foresight – could be
beneficial. Big corporations have been major developers of forecasting methods (although
participative elements have been limited in these studies), and could provide expertise and
support to Foresight activities. They could also feed into Foresight processes with the results
of their own work. In this sense, big corporations can support national Foresight programmes.
It is, however, much more difficult to involve small and medium enterprises (SMEs). To
achieve this, it is often necessary to involve intermediary organisations, such as industrial
associations, chambers of commerce and research associations (as in the case of productive
chain Foresight). While a Foresight programme could foster participation by conducting
successful studies, it is important to involve participants from the private sector in Foresight
events and networks, so that key messages and findings reach their organisations.

Lesson 04: Identify social science resources
The resources of social science can certainly contribute to the design and implementation of
Foresight, even if its focus is technological or industrial. Failure to identify these inputs at the
beginning of a Foresight process could cause problems in the efficient use of time, integration
of social analysis, and implementation of results.
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Lesson 05: Contextualise Foresight practices
Foresight needs to be customised – that is, the implementation environment needs to be
considered at the design stage. Even if the rationales and objectives of a programme are
similar to those in another country, the methods and practices should be adapted so that they
fit the needs of the local context. Much can be learned from other countries‟ experiences, but
simple imitation is not sufficient.

Lesson 06: Build shared visions
Foresight is not about predicting the future. Perfect knowledge about the future is not possible
– but planning for the future is vital. This often involves creating shared visions and
knowledge on, for example: technological opportunities; social and technological
requirements; potential problems; S&T capabilities of various actors; necessity for
collaboration; and complementary and competitive innovations, etc.

Lesson 07: Remember interaction is vital
Interactive processes are vital in Foresight. Formal and codified products, such as reports,
publications, lists of key technologies and policy recommendations, are important, both for
communicating results and for designing clear agendas for joint work by research groups. It
is, however, vital to create and maintain networks and knowledge exchange processes (via
workshops and seminars), for example, when a programme is trying to improve the
integration of a national or regional STI system.

Lesson 08: Avoid institutional memory loss
In the succession of Foresight activities, or when organising the next wave of work for a
programme (e.g. the second or third cycle), there is a danger that organisational memory can
be lost. This is especially the case if key people, teams and (sometimes) rationales of a
programme are not maintained (at least until sufficient organisational learning has been
achieved).

Lesson 09: Avoid potential diversions
Programmes usually cover a wide range of sectors or topics, and other actors often wish to
collaborate, either by supporting, co-organising or co-sponsoring activities. This is a positive
indicator of the reach and effectiveness of a programme, and should (to some extent) be
allowed and encouraged. However, collaboration with other actors should avoid diversions,
such as conducting a project in such a way that the main sponsors‟ original objectives and
expected results are not met.

Lesson 10: Avoid IT dependence
When the scope and scale of programmes are huge, there is a risk of depending on, or
expecting too much from, support mechanisms and communication tools based on complex
IT platforms. IT tools should always be tested with prototypes, in order to explore whether
they can fulfil expectations and accomplish their tasks.

Lesson 11: Avoid unavailable project/panel leaders
When choosing project or panel leaders, it is important to avoid appointing extremely busy
experts or individuals (e.g. directors or presidents of leading companies, heads of
government agencies or ministries, rectors of universities, and the like). Such roles require
people with sufficient time and dedication to chair and coordinate frequent meetings.
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Lesson 12: Consider integrative elements
Foresight exercises require pivotal, action-oriented elements or methods in order to integrate
major activities, mobilise participants and focus efforts. An example of such an element was
the Delphi survey conducted during the first cycle of the UK TFP. Central elements are
probably less relevant in activities oriented towards capacity building and training.

Lesson 13: Promote Foresight absorptive capacity
Absorptive capacity in Foresight is the ability to understand, incorporate and apply Foresight
concepts and practices. A key way to promote absorption was “learning by doing”. However,
a successful Foresight programme would probably also include the practices of the
institutions involved; make an explicit effort to create Foresight capacities; and promote
activities to ensure quality and avoid duplication of efforts. There may also be disagreements
over terminology (e.g. a reluctance to use the terms “Foresight” or, in Spanish, “prospectiva”),
disputes about methods, and difficulties in monitoring the wide range of activities inspired by
the programme. These problems arise mainly because the activities and implementing
organisations (or research groups) could change their name or relabel their work, thus
diluting the Foresight approach.

Lesson 14: Beware of recognition challenges
The success of European Foresight programmes has been measured by the level of
influence and recognition they have achieved in other countries, as well as the extent of
diffusion of activities and findings in Europe. However, the goal of creating a Foresight culture
is a long-term endeavour, and one that politicians do not often recognise. Pursuing this goal
remains an important task for Foresight programmes.

Lesson 15: Beware of Foresight evaluation challenges
The Foresight community has managed to codify good practices and explore methods
extensively. One major remaining challenge is the need to improve evaluation practices.
Monitoring activities requires time, but could eventually be done systematically. Evaluating
the multiple and future impacts of a programme requires a more complex and contextualised
framework.
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3.2. Evaluation of Foresight programmes
There has been a substantial increase in the use of Foresight as an instrument of STI policy
since the beginning of the 1990s. Yet there has been relatively little systematic work on
understanding its effects in aggregate (Georghiou and Keenan, 2006). The Japanese
Science and Technology Agency (STA) has attempted to assess the “accuracy” of its Delphi
surveys, which have been repeated approximately every five years since 1971 (see
Kuwahara et al. 2008). However, as Kuwahara (1999) points out, Foresight work may change
the rate and direction of events, thus creating a problem of measurement. “Self-fulfilling
prophecies” and “self-negating prophecies” are discussed in the general futures literature.
Another problem for Foresight evaluation lies in assessing the “accuracies” or impacts of the
information provided by, for example, future-oriented technology roadmaps, Delphi findings
and scenarios. Despite such controversial, and practically irresolvable, challenges, it is
possible to find examples of evaluation work aimed at understanding the so-called “product
and process” benefits of Foresight.
In general, evaluations of Foresight programmes are more likely to be formative (Scriven,
1991) in that they aim to improve the way in which a programme is delivered, implemented
and linked to the organisational and policy-making contexts (including decision-making
structures and procedures). As a result, and taking into account that policy- and decisionmaking environments are dynamically changing contexts, lessons are the most likely
outcome of formative evaluations. Table 3.1 (below) shows the typology of some of these
efforts. One major issue concerning these evaluations is their timing. This raises questions as
to whether Foresight evaluation should be:


a real-time affair, continuous throughout the life of a programme (e.g. the Swedish case);



conducted post hoc, several years after activities conclude (e.g. the Japanese case);



conducted immediately after all activities conclude (e.g. the Hungarian case); or



conducted even if some activities are still ongoing (e.g. the UK third cycle and the
Colombian programme).

These questions go hand-in-hand with issues about the design of the evaluation – whether
the Foresight exercise itself has been planned with evaluation in mind, so that relevant
information is being collected – and the rationales of the evaluation. In other words, what is
the purpose of the evaluation?


If it is to maintain the quality and relevance of the work, it would be common sense to
conduct a continuous evaluation throughout the life of the programme.



If it is to measure the accuracy of experts‟ assumptions about the future, it would be
reasonable to conduct the evaluation several years after activities concluded.



If it is to assess to what extent a programme has achieved its objectives, it would be
logical to conduct the evaluation after all activities have been concluded (and when
sufficient time has elapsed to see the impacts of the programme).



If it is to understand the cost and benefits of a programme and to identify relevant lessons
and areas of improvements, it would be wise to conduct an evaluation of both completed
and some ongoing processes. Sponsors, project leaders, panel members and some
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thematic/sectoral experts are more likely to collaborate in interviews and surveys when
some activities are ongoing. This is mainly because the evaluation of an ongoing
programme gives the impression (even if this not the case) that sponsors are looking for
lessons in order to relaunch the programme with a new or improved set of activities and
better structure.
Perhaps the most important conclusion here is that there is no standard evaluation process or
methodology. Table 3.1 shows a wide range of approaches, ranging from single activities
(such as questionnaires conducted internally) to multi-method designs (often contracted out
to independent evaluators).

Table 3.1: Typology of recent Foresight evaluation activities
Country

Type of Effort
Europe

Austria

Internal assessment of impacts by Science Ministry

France

Self-evaluation, by a senior member of the sponsoring organisation

Germany
Hungary

Delphi 98 evaluation questionnaire;
FUTUR evaluated in 2002 and again in 2004
Panel evaluation 2003/04, addressing process and impact

Malta, Cyprus
and Estonia

“Light” expert evaluation of the eForesee project, examining the achievements
of an EU-funded project that linked the Foresight activities of these three small
countries

Netherlands

Self-evaluation, PhD study, Masters thesis, evaluation by Advisory Council for
Science & Technology (AWT)

Sweden

Process (and not the impacts) evaluated continuously by an Evaluation
Committee. New evaluation in 2005
For the first cycle: sub-critical ad hoc studies; some limited external (and
independent) scrutiny, e.g. by Parliament, a PhD study, etc.

United Kingdom

For the second cycle: OSI conducted a self-evaluation in order to redirect the
programme.
For the third cycle: External evaluation conducted.

Asia
Japan

Assessment of realisation of results some 15–20 years after identification in
STA forecasts. Also Foresight evaluated as a part of broader evaluations of its
host institute NISTEP

Latin America
For the first cycle (2004): Early Assessment process with interviews,
documentary analysis and workshop
Colombia

For the second cycle (2008): External evaluation addressing process and
impact with face-to-face and telephone interviews, documentary analysis,
online surveys, benchmarking and an international panel

Source: Adapts and expands Georghiou and Keenan (2008)
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Some efforts rely on self-evaluation, for example, by a senior member of the sponsoring or
implementing organisation (as in the French Key Technologies Programme), while others
include expert panels (e.g. German and Hungarian evaluations). However, many of these
evaluations were carried out at a sub-critical level, with a lack of resources, an insufficient
number of researchers, or an inadequate combination of methods and approaches. They
were also heavily based on anecdotal and potentially biased opinions. A few multi-method
evaluations came closest to true or fully-fledged evaluations. These were independent, and
based on surveys of key actors (including stakeholders who did not participate in the
programme, but who knew of its existence or had an opinion about its major activities and
outputs).
Another key conclusion emerging from the above-mentioned evaluations is the importance of
aligning Foresight with the implementation environment. This is not to say that Foresight
should not be disruptive. Rather, its impacts are strongly dependent on how well stakeholders
have been engaged, and on how far processes have been established for delivering results
into the policy arena. Assessing those linkages forms a significant part of this report (see
“Evaluation of science, technology and innovation (STI) related impacts” in Chapter 6).
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4.1. Foresight in Colombia
Futures work in Colombia began in the late 1970s,
if not earlier. But it was not until the late 1990s that
some capabilities were built in a few universities
and regional research and technology development
(RTD) centres. By the early 2000s, the country
already had over 50 futures projects in a wide
range of topics and sectors, with different territorial
scope, e.g. international, national and sub-national
(see Medina and Ortegón, 1997).
These experiences have been closely related to
the developments of Colciencias. Colciencias‟s
interest in futures work dates from the early 1970s,
with projects like “Colombia Operation”, and
persisted over time, with the promotion of several
activities focused on the role of S&T in the
country‟s development. Also important have been
the efforts by Colciencias to: (1) understand global S&T and social challenges affecting the
world; and, at the same time, (2) build national competences capable of developing nationally
beneficial responses to global challenges. In the 1980s and 1990s, Colciencias promoted
different types of future-oriented initiatives. Among these were: Where is Colombia Going?
and Strategic Dialogues (dealing with challenges proposed by the Global Dialogues of the
2000 Hanover World Fair).
At the end of 2002, Colciencias joined UNIDO‟s Technology Foresight initiative. In 2003 the
Colombian Technology Foresight Programme (CTFP) was launched under the sponsorship of
Colciencias and the Andean Development Corporation (CAF). Overall, the programme has
been involved – either as main sponsor/organiser or contributor/supporter – in 32 studies.
Today, the Colombian programme is among the strongest in the Latin region. It incorporates
a mix of national and sub-national studies on sectors, themes and territories, and is thus
widely known and respected in Latin America. The programme has also become a reference
point in the Andean countries, and experiences are comparable with those of more
industrialised countries in the region, e.g. Argentina, Brazil, Chile, and Mexico (Popper and
Medina, 2008).

4.2. Colombian Technology Foresight Programme (CTFP)
CTFP began work in 2003. It is a national programme, owned and managed by the
government. Since its creation it has been strongly linked to the academic sector, more so
than is the case for many other countries‟ national programmes. This was more evident in the
first cycle (2003–04), with the overall management of the programme subcontracted to
UNIVALLE University in Cali. This government–academy partnership is a rather unique
feature of the Colombian programme, and remains implicit in the second cycle (with Professor
34

Introduction to CTFP and its Evaluation

Javier Medina‟s secondment agreement between UNIVALLE and Colciencias). It is often
regarded as a key factor contributing to the programme‟s stability and continuity. Although
other national Foresight programmes have been created in the Latin region since the late
1990s (e.g. in Argentina, Brazil, Chile and Venezuela), the Colombian programme is the only
example to show a continuous and incremental working agenda. The Argentinean and
Brazilian programmes ran for a couple of years only (though Brazil has established an
agency to rapidly undertake Foresight studies), while the Chilean and Venezuelan
programmes have experienced some ups and downs.
In order to avoid potential interruption of its activities, the Colombian programme has invested
time and resources in:


securing political commitment from key government agencies (e.g. Colciencias, SENA
and some ministries);



interacting with scientific communities at national and international levels; and



perhaps most importantly, showing its “usefulness” through the continuous flow of a wide
range of tangible outputs throughout its life (e.g. timely informing policy- and decisionmaking, building capacities, and contributing to national and regional debates on
emerging science and technology issues).

The first cycle of CTFP (2003–04)
The first cycle of the programme (2003–04) had a broader portfolio of sponsors, including the
Colciencias, the National Training Service (SENA), the Andean Development Corporation
(CAF), UNIDO and the Ministry of Commerce, Industry and Tourism. This multi-source
funding scheme practically forced the programme to design its activities around sectoral and
territorial Foresight practices. Some exercises combined these two approaches in what were
defined as sector-territorial projects. In total, the first cycle supported eight exercises (see
Table 4.1 below).

Table 4.1: Projects supported by CTFP first cycle (2003–04)
CTFP first cycle
P1

Colombian Milk Sector

P2

Colombian Electricity Sector

P3

Colombian Food Packaging Sector

P4

Tourism Sector in Cartagena City

P5

Health Cluster of the Cauca Region

P6

Horticulture in the Bogota Plains

P7

Vegetable Fibres in Santander Region

P8

National Biotechnology Programme

sectoral

sector-territorial

thematic
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Nearly all of these projects (except the one for the National Biotechnology Programme) were
selected in two open calls launched by Colciencias. In these, 51 proposals were evaluated
by national and international experts, using 10 evaluation criteria:
1. Quality (i.e. coherence, objectives, methodology, budget, work plan and duration);
2. Pertinence (i.e. potential impact on the competitiveness of companies and institutions
involved);
3. Expected outputs (i.e. policy recommendations and lists of key technologies, markets,
research areas);
4. Expected impacts (building capacities and contributing to the creation of a Foresight
culture);
5. Conceptual and operational knowledge of Foresight tools/methods;
6. Conceptual and operational knowledge of horizon-scanning tools/methods;
7. Methodological capacity to undertake horizon-scanning and Foresight processes;
8. Sectoral/thematic expertise, and practical knowledge on the politico-institutional
context;
9. Practical knowledge of the major stakeholders at national, regional and sectoral
levels; and
10. Value added (i.e. knowledge generation, capacity building, contribution to public
policies, etc.)
The average total cost per project was 125 million Pesos (around €45,000), of which the
programme contributed 80 million Pesos (around €30,000). The joint contribution of cosponsoring and implementing institutions was therefore around 30% of the project value. This
reflects the institutional policy of Colciencias to secure commitment from those involved in
publicly funded research projects. In addition to the financial, technical and institutional
support provided to these exercises, the programme also invested in knowledge transfer
activities. In particular, six large training seminars were organised, in order to provide
additional methodological support to project leaders, and to contribute to the creation of a
Foresight culture in the country. The seminars focused on Foresight fundamentals, concepts,
methods, tools and best practices (including Anglo-Saxon, French and various Latin
American approaches). Overall, these capacity-building events were attended by nearly
1,000 participants, who learned from experienced international practitioners and organisers
from Latin America and Europe.
Smaller-scale dissemination events were also promoted at regional (sub-national) level. At
the macro-regional level (Latin America), the first cycle findings were presented in eight
international events organised between 2003 and 2004 in six countries (Bolivia, Colombia,
Ecuador, Guatemala, Peru and Venezuela). One important targeted output of participation in
international seminars was the formal positioning of the programme in Latin America. An
unprompted, but important, outcome of these meetings was the establishment of an informal
network of correspondents and practitioners, ready to support the programme on demand. By
the end of 2004, the University of Manchester had conducted an Early Assessment process.
This involved documentary analysis, interviews and a workshop with sponsors and other
actors linked to CTFP. The workshop had two major objectives: (a) to share important
lessons from the various cycles of the UK Foresight programme; and (b) to jointly define
“success strategies” for the future of CTFP.
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General recommendations were made concerning the following six points:


how to increase project impacts;



how to increase the pertinence of the studies;



how to exploit accumulated and new knowledge;



how to better use and exploit available infrastructures;



how to stimulate and encourage the participation of both new stakeholders and those
already engaged; and



how to increase the programme‟s internationalisation, in terms of leadership, linkages and
support.

The second cycle of CTFP (2005–08)
The second cycle is the focal point of this evaluation. It covers activities supported by CTFP
in the period 2005–08. Technically, the second round shares many features of the first,
although in several aspects it showed a distinct change. For example, its general objectives
were restructured around three priority axes suggested by the core sponsors (Colciencias
and SENA) and the participants of an Early Assessment process carried out in 2004. As a
result, the following became the objectives of the programme:


To support the transformation of Colombia into a knowledge-based economy – in order to
support Colciencias and other governmental bodies in the development of long-term
public policies, programmes and projects; to identify emerging and strategic sectors; to
build shared visions on national STI and development issues.



To conduct and support Foresight exercises – in order to increase Foresight activities at
national and regional levels; to apply Foresight to existing STI initiatives, such as
industrial clusters and centres of excellence; and to continue supporting sectoral
exercises.



To build Foresight capacities – in order to create Foresight capacities in higher education
and other institutions (e.g. government departments and research institutes), thus
increasing the programme‟s impact; to empower human capacities with technological
resources (tools, software and skills) which support Foresight and horizon-scanning
activities; and to contribute to the consolidation of a Foresight culture in the country.

The evaluation of CTFP was not an auditing of resource allocation and expenditure; rather, it
aimed to draw major lessons from the experience. Lessons may concern, for example, what
we can learn about the nature of a system (such as an innovation system) from the efforts
made to intervene in that system; and how the process of intervention can most effectively be
managed. Insight into these two elements is provided by exploring how far (and in what ways)
the intervention activity has met the objectives set for it, how these objectives were
understood by those involved in the process, and what effects the activity actually achieved.
In other words, the evaluation looked at the immediate and ultimate impacts of the
programme.
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Table 4.2: Projects supported by CTFP (2003–08)
CTFP first cycle (2003–04)
P1

Colombian Milk Sector

P2

Colombian Electricity Sector

P3

Colombian Food Packaging Sector

P4

Tourism Sector in Cartagena City

P5

Health Cluster of the Cauca Region

P6

Horticulture in the Bogota Plains

P7

Vegetable Fibres in Santander Region

P8

National Biotechnology Programme

Foresight
(F)

Productive
Chain Foresight
(PCF)
HSF

CTFP second cycle (2005–08)
P9

Colciencias: Productive Transformation of Colombia into a Knowledge Economy

P10 Colciencias / DNP: National STI Plan – Colombia Vision 2019
P11 Colciencias / MCIT: Micro-Small-and-Medium Enterprises Fund (FOMIPYME)
P12 Colciencias / Centre of Excellence (CoE): Tuberculosis
P13 Colciencias / CoE: New Materials (Hardening Surface)
P14 Colciencias / CoE: Essential Oils and Natural Products (Medicinal Plants)
P15 Colciencias / CoE: Genetic Resources and Biodiversity (Black Sigatoka in Plantain)

Horizon
Scanning
+
Foresight
(HSF)

P16 Colciencias / CoE: Culture, Development and Peace
P17 Colciencias / EAAB / EPM: Pilot on the Water Recycling
P18 Colciencias / CIDET: Pilot on the Electricity Cluster
P19 Colciencias Programmes: Biodiesel Production Technologies
P20 Colciencias Programmes: Bioinputs (e.g. biofertilisers)
P21 Colciencias Programmes: Electronics Applied to Agriculture
P22 Colciencias Programmes: Nanotechnology Manufacturing Methods
P23 Colciencias Programmes: Malaria Vaccines

Horizon
Scanning
(HS)

P24 Colciencias Programmes: Social Conflicts Resolution
P25 Colciencias: National Capacities in Higher Education, Research and Innovation
P26 Colciencias / MADR: Furniture and Wood Products
P27 Colciencias / MADR: Cacao and Chocolate
P28 Colciencias / MADR: Dairy Products
P29 Colciencias / MADR: Tilapia Fish

Horizon
Scanning +
Productive
Chain Foresight
(HS-PCF)

International Networks Projects
P30 Productive Transformation and Higher Education in CAB countries (SECAB)
P31 Scenarios for Research & Technology Development Cooperation with Europe (SCOPE)
P32 Strategic Euro-Latin Foresight Research & University Learning Exchange (SELF-RULE)
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Table 4.3: Major capacity-building activities organised by CTFP (2003–08)
First cycle: training courses and seminars (2003–04)
2003
TS1

(04.2003) National Foresight Programmes Experiences

150

TS2

(04.2003) Territorial Foresight

100

TS3

(09.2003) Foresight Methods and Online Tools

230

TS4

(09.2003) Territorial and Technology Foresight

230

2004
TS5

(04.2004) Productive Chain Foresight, Territorial Foresight and Horizon Scanning

170

TS6

(04.2004) Territorial Foresight in Europe

100

Second cycle: training courses and seminars (2005–08)
2005
TS7

(05.2005) Higher Education for Productive Transformation 2020

450

TS8

(08.2005) Strategic Foresight (virtual participation of 1,300 in Colombia and 5,600 in Latin A.)

100

TS9

(08.2005) Technological and Industrial Foresight for the Competitiveness of Cali

350

TS10

(09.2005) Horizon Scanning for Trainers and Centres of Excellence

50

TS11

(11.2005) Horizon Scanning and Conflict Resolution of Colciencias Programmes

20

TS12

(12.2005) Productive Chain Foresight for the Ministry of Agriculture

43

2006
TS13

(01.2006) ECLAC TradeCAN tool

25

TS14

(02.2006) Managing Productive Chain Foresight

75

TS15

(03.2006) Future Analysis Technologies, Competitive Intelligence and Public Policy Evaluation

75

TS16

(06.2006) Knowledge for Productive Transformation (Bogota)

460

TS17

(06.2006) Knowledge for Productive Transformation (Medellin)

200

TS18

(06.2006) S&T Foresight for Development in CAB countries

150

TS19

(08.2006) First and Second International Foresight Meeting for CAB countries (Cartagena)

39

TS20

(08.2006) Third International Foresight Meeting for CAB (Paipa, Boyacá)

11

TS21

(08.2006) Results of the First Cycle of the Colombian Foresight Programme

50

TS22

(09.2006) Productive Chain Foresight (Advanced Course)

35

TS23

(09.2006) First Foresight Seminar for Decision-making and Public Policy in CAB (Ecuador)

64

TS24

(10.2006) Foresight and Horizon Scanning: the Brazilian experience

50

TS25

(10.2006) Commercial Intelligence

50
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2007
TS26

(01.2007) Horizon Scanning Tools (Intermediate Course)

15

TS27

(01.2007) Monitoring the use of HS in the Centres of Excellence (validation 1)

15

TS28

(02.2007) Horizon Scanning and Competitive Intelligence for Colciencias Programmes

11

TS29

(02.2007) Monitoring the use of PCF in the agricultural exercises (validation 1)

20

TS30

(02.2007) Horizon Scanning Tools (Advanced Course)

15

TS31

(04.2007) Monitoring the use of HS in Colciencias Programmes (validation 1)

15

TS32

(04.2007) Monitoring the use of PCF in the agricultural exercises (validation 2)

20

TS33

(04.2007) Fourth International Foresight Meeting for CAB countries (Paipa, Boyacá)

14

TS34

(05.2007) Monitoring the use of HS in Colciencias Programmes (validation 2)

15

TS35

(06.2007) Evaluating the Colombian Foresight Programme

20

TS36

(06.2007) Development of the City-Region of Manchester as a Knowledge Capital

40

TS37

(09.2007) Second Foresight Seminar for Decision-making and Public Policy in CAB (Peru)

43

TS38

(09.2007) Third Foresight Seminar for Decision-making and Public Policy in CAB (Cali)

52

TS39

(10.2007) Fifth International Foresight Meeting for CAB countries (organised in Cali)

134

TS40

(12.2007) Monitoring the use of HS in the Centres of Excellence (validation 2)

15

Table 4.4: Key figures about training courses and seminars
Training courses and seminars
Period

Number of courses

Participants

First cycle (2003–04)

6

980

Second cycle (2005–08)

34

2,741

Colombian Foresight Programme (2003–08)

40

3,721
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4.3. CTFP evaluation process
The present document is the final report of an evaluation of the second cycle (2005–08) of
the Colombian Technology Foresight Programme (CTFP). The evaluation was lead by the
PREST Foresight team of the Manchester Institute of Innovation Research of the University
of Manchester (United Kingdom). This independent evaluation was contracted out by
Colciencias and the Andres Bello Agreement (CAB).4 The evaluation process was divided
into four phases.

Figure 4.1: Colombian Technology Foresight Programme evaluation process

Phase 3:
Evaluating

Phase 1:
Scoping

• International panel,
Benchmarking,
Survey

• Designing
• Proposal +
1st Colombia visit

• 3rd Colombia visit

Phase 2:
Understanding

Phase 4:
Learning

• Scanning,
Interviews,
Documentary
Analysis

• Synthesis,
Validation,
Reporting
• 4th Colombia
visit

• 2nd Colombia visit

Phase 1 (August–December 2007) was the scoping of the evaluation. This involved the
preparation of an evaluation proposal and a visit to Colombia to discuss the main objectives
of the evaluation. The principal objective of this phase was to understand the main rationales
of the evaluation, in order to design a coherent research process. In addition to the traditional
objectives of a Foresight programme evaluation (i.e. assessment of the impacts of the
programme and the projects; assessment of the cost-effectiveness of the programme; and
evaluation of the way in which Foresight is run in Colombia), Colciencias and SECAB were
particularly interested in identifying lessons and recommendations for the improvement of
Foresight and horizon-scanning activities in the country.

4

In the interests of full disclosure and reflexivity, we should note that members of the evaluation
team were involved in some CTFP training activities, and the SELF-RULE network was
coordinated by PREST.
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Phase 2 (March–April 2008) was the official kick-off. This required a second visit to Colombia
(by Ian Miles and Rafael Popper) to gather a first sample of tacit and codified knowledge
about the programme. Tacit knowledge was collected through individual and group interviews
with key actors in Colciencias, other sponsors (e.g. ministries) and main stakeholders –
including executors and potential users of the projects launched or supported by the
programme. Codified knowledge involved the compilation of major codified products (e.g.
interim and final reports, books, journal publications and other important documents, such as
individual project budgets and description of the programme‟s expenses). This information
was used to assess the programme‟s cost-effectiveness, and to prepare case study analyses
on selected projects. Although this visit was highly productive (with over 50 interviews and
several reports being collected), the Manchester team continued to organise telephone
interviews and additional data exchange through electronic communication.
Phase 3 (May–June 2008) benchmarked the programme against practices in other sections
and prepared a “coherent picture” of its main features (available at
www.evaluatingforesight.com). This phase also involved a third visit to Colombia to present
preliminary findings to a large national audience and to a more reduced group of international
experts. Six international panellists (see List of Experts of the International Evaluation Panel),
from the UK, Malta, Russia, Spain and Hungary, shared lessons from other national and
international Foresight programmes and provided feedback about the main outputs of the
programme. The main objective of such an open event was to learn from other countries‟
achievements (and failures). Sponsors and participants were able to compare outcomes,
methodologies and project impacts with those of other national programmes (e.g. the UK
Foresight programme, the Hungarian TF programme, the German Futur programme and the
Spanish TF programme). The participation of foreign speakers involved in international
Foresight initiatives (e.g. SELF-RULE and SCOPE) also allowed for discussions on
opportunities to conduct joint research projects or to develop post-graduate programmes on
Foresight, for example.
During the event, an online stakeholder survey was launched. Its purpose was to:


assess the immediate and expected impacts of the 24 projects supported by the
programme; and



assess to what extent training and capacity-building activities organised by the
programme have contributed to the creation of Foresight and horizon-scanning capacities
among the programme‟s participants.

Finally, Phase 4 (August–November 2008) involved further analysis, and the preparation of
this final report. Miles and Popper again visited Colombia and presented early conclusions of
the report. This visit included meetings with the programme sponsor (Colciencias) and with
the team of the newly created Colombian Foresight and Innovation institute (COFI) at
UNIVALLE University in Cali. The main objective of trip was to validate the structure and main
sections of the present report.
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4.4. Aligning CTFP with the implementation environment
The history and evolution of Colombia‟s science and technology in the last 50 years provides
very good insights into the dynamics shaping Foresight activities in the country. Since the
creation of important institutions like Colciencias in 1986 and other relevant actors, such as
the National Science and Technology Council (CNCyT), there have been recurrent efforts to
promote explicit and implicit S&T policies which foster the participation of the academic,
private and public sectors (see Jaramillo et al., 2004). These authors have recognised the
existence of five indicators (ibid., p. 4) used to measure the success of S&T policy
instruments. For the purpose of this evaluation, these have been broken down into five
criteria. These describe the extent to which the programme is aligned with the
implementation environment, by:
1) Consolidating research groups;
2) Consolidating scientific and technological capacities of the country;
3) Supporting research lines and programmes of STI institutions;
4) Participating in international and national knowledge networks; and
5) Influencing public and private policies.

4.5. Comparing CTFP with similar experiences in the world
It is not a unique feature of the Colombian evaluation that it compares national Foresight
practices with similar experiences elsewhere in the world. For example, the most recent
evaluation of the UK Foresight programme produced short descriptions of the objectives,
resources processes, products and impacts of recent Foresight programmes in five countries:
Denmark, Germany, Japan, Spain and France. Therefore, in addition to including
international panellists to provide their insights into this evaluation, we draw on evaluation
practice elsewhere to inform our approaches in Colombia.
Thus, in order to facilitate comparison of the Colombian programme with other programmes
elsewhere in the world, and in order to draw on prior experience in evaluation, this evaluation
has included features of the UK and other European evaluation processes. These include:


Accountability – concerns about accountability normally include issues such as whether
the activity was efficiently conducted and whether proper use was made of public funds;



Justification – concerns about the justification generally focus on the expected and
unexpected effects of the programme, in order to justify its continuation and extension;
and



Learning – concerns about learning usually centre on how Foresight can be carried out
more effectively in particular circumstances.

In a standard evaluation approach, it is important to define the scope and purpose of what is
being evaluated at an early stage (Gibbons and Georghiou, 1986). However, whichever
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approach is taken, Georghiou and Keenan (2006) suggest that the following three evaluation
criteria are likely to be included in most Foresight evaluation processes:


Appropriateness, focused on questions about the rationale and objectives of the
programme. For national Foresight activities, this includes the issue of state intervention,
but also raises questions of what the alternatives would have been (including the
counterfactual).



Efficiency of implementation, focused upon managerial and logistical issues. These
issues are not necessarily trivial or only of bureaucratic concern. Process evaluation
covers topics such as organisation and management, and would ask questions such as:
were the “right” people involved in an exercise? Did expert panels (if used) receive
adequate support? Was the exercise adequately linked to decision-making centres? It
may also address the question of the appropriateness and efficiency of methods used, for
example: Should a Delphi have been used? Were scenario workshops properly
facilitated? A well-conducted process evaluation can cast light upon the dynamics of
Foresight.



Impact and effectiveness, focused on what has been produced by Foresight in terms of
outputs and outcomes. Probably the most important observation here is that outputs
measure only activity, and not its significance. Hence, while it may be useful to know
numbers participating in meetings or surveys, reports disseminated, meetings held,
website hits and so on, none of these measures the effects of these contacts or their
contribution to outcomes. Numbers may even be misleading; the number of “new
networks” formed disguises variations in their novelty, size, significance and durability.
Outcome evaluation is normally made far more difficult by the problem of attribution,
discussed more extensively below.

When a Foresight programme reaches a certain level of maturity, where some activities
supported by the programme are beginning to show their own dynamics (e.g. network
consolidation), it is important to embark on a systematic evaluation process, in order to
assess and improve ongoing and future activities. In this evaluation, the above-mentioned
indicators were used to assess the success of the programme.
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4.6. Scope of the CTFP evaluation
The evaluation has two general objectives. The first is to provide answers to questions about
the impact of the programme and related activities, the cost- effectiveness of the programme;
and the way in which activities were run (i.e. management and operational issues). The
second objective is to provide recommendations on the above, so that CTFP sponsors and
managers understand the overall costs and benefits of the programme, and to identify
lessons for the future of Foresight in Colombia.
In addition, in Latin America, and most predominantly in Colombia, an important issue has
been the comparison or benchmarking of national Foresight practices with similar
experiences elsewhere (see Chapter 5). For this reason, in the Colombian evaluation we
have measured 10 common criteria used in European Foresight evaluations, such as:
Criterion 01: Appropriateness and level of achievement of objectives
Criterion 02: Performance of the management and funding mechanisms
Criterion 03: Justification of the programme in terms of value for money
Criterion 04: Effectiveness and efficiency of the organisational structure
Criterion 05: Effectiveness and efficiency of the approaches and methods
Criterion 06: Effectiveness and efficiency of implementation and aftercare
Criterion 07: Level of capacities and Foresight culture achieved
Criterion 08: Level of national, sub-national and international presence
Criterion 09: Level of commitment of participants
Criterion 10: Level of novelty and impact of projects.
However, in order to align Foresight with the implementation environment, we have included
the following five criteria to evaluate STI-related impacts:
Criterion 11: Impact on public and private policies and strategies

(nine projects)

Criterion 12: Impact on agendas of STI programmes and institutions

(six projects)

Criterion 13: Impact on the consolidation of research groups

(five projects)

Criterion 14: Impact on the consolidation of S&T capacities

(two projects)

Criterion 15: Impact on international projects

(two projects)

Finally, the following five generic criteria are used to evaluate other key impacts:
Criterion 16: New products and services (publications, courses, etc.)
Criterion 17: New policy recommendations and research strategies (agendas)
Criterion 18: New processes and skills (management, implementation, support)
Criterion 19: New paradigms (productive transformation, fully-fledged Foresight)
Criterion 20: New players (sponsors, supporters, collaborators, institutions).
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Benchmarking CTFP against European and South
American Foresight
Rafael Popper

Since the mid-1990s, the amount of literature (including reports, book chapters and journal
articles) devoted to the description and comparison of Foresight practices has increased
rapidly (e.g. see: OECD, 1996; Cameron et al., 1996; Gavigan and Cahill, 1997; Nedeva et
al., 2000; Grupp, 1999; Blind et al., 1999; Molas-Gallart et al., 2001; Popper et al., 2007;
Georghiou et al, 2008; Popper, 2008b; and Villarroel et al., 2010). One significant objective of
these benchmarking efforts has been to understand the fundamental nature of Foresight
experiences in different contexts, in order to draw lessons about regional and country-specific
Foresight initiatives.
Benchmarking is a method that is commonly used for marketing and business strategy
planning. It has recently become more popular in governmental and inter-governmental
strategic decision-making processes. The main question here is what others are doing in
comparison to what you are doing. The underlying principle for benchmarking Foresight
practices has been to learn what works well in what situation, with a view to improving
Foresight activities and increasing Foresight know-how. Such a comparative analysis has
already begun, with the support of the European Foresight Monitoring Network (EFMN)
annual mapping efforts and its successor the European Foresight Platform (EFP), which
describe and compare the attributes of various populations of Foresight activities. Through
such analysis and comparison, various patterns have already been discerned, which
contribute to our knowledge and understanding of Foresight practice (see Popper, 2009).
Considering the growing importance of comparing “Foresight Styles” (see Keenan and
Popper, 2008), this section puts CTFP practices into an international perspective. Here we
benchmark the programme against Foresight activities in Europe and South America. This
required the combination of information from two Foresight databases (built by the EFMN and
SELF-RULE networks), based on a sample of 675 Foresight exercises (see Table 5.1,
below).
Additional face-to-face and telephone interviews with members of the Colombian TF
programme and project leaders were also needed, in order to create a distinctive profile for
CTFP. The interviews helped us to map the 32 projects of the programme against 10
indicators commonly used by European practitioners to benchmark Foresight experiences
elsewhere in the world.
Given that CTFP projects had stronger linkages with European and South American
practices, four regions were selected for the comparative analysis: Northwest Europe (467
cases), Southern Europe (62 cases), Eastern Europe (using 35 cases) and South America
(79 cases). North America was not included, as only a few events involved US practitioners
and these were mainly linked to the capacity-building activities on horizon-scanning tools and
techniques.
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Table 5.1: Number of cases of benchmarked regions
Number of cases used to benchmark CTFP
Northwest Europe (467)
Austria
Belgium
Denmark
Finland
France
Germany
Ireland
Luxembourg
Netherlands
Sweden
United Kingdom

10
17
18
37
56
40
7
4
148
10
120

CTFP, 32

South
America, 79

600

Southern
Europe, 35
Eastern
Europe, 62

500

Southern Europe (62)
Cyprus
Greece
Italy
Malta
Portugal
Spain

700

1
8
8
3
5
37

400

Eastern Europe (35)
Bulgaria
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Poland
Romania
Slovakia
Slovenia

3
5
7
2
2
1
5
4
2
4

300

Northwest
Europe, 467
200

South America (79)
Argentina
Brazil
Chile
Peru
Venezuela

6
15
10
3
45

0

Colombia CTFP (32)
First cycle
Second cycle

100

8
24
47
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5.1. Benchmarking indicators
The benchmarking involved an assessment of similar units of analysis in terms of common
indicators. In this section we have used the following 10 indicators, presented in Table 5.2,
below.

Table 5.2: Indicators used to benchmark CTFP Foresight practices
Indicator

Benchmarking objective

Cooperation

To assess and compare CTFP cooperation strategy with
other countries, especially in Europe and South America.

Sponsorship

To assess and compare the role of different stakeholders
providing financial or political support to Foresight activities

Target audiences

To assess and compare the typology of stakeholders whom
CTFP and other regions have targeted as potential users of
results.

Scale of participation

To assess and compare the openness of the processes
supported by CTFP and other regions.

Project duration

To assess and compare the amount of time required to
complete Foresight studies.

Project funding

To assess and compare the level of funding that CTFP
projects and those in other regions managed to received
from its sponsors.

Territorial scale

To assess and compare how Foresight projects cover subnational, national and supra-national issues.

Time horizon

To assess and compare how far into the future CTFP and
other regions have focused.

Methods

To assess and compare the number and type of methods
commonly used by CTFP and Foresight activities in other
regions.

Outputs

To assess and compare the number and type of codified
outputs of Foresight projects.
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5.2. Benchmarking results
Indicator 01: Cooperation
One important feature of national and intentional Foresight programmes is the growing
emphasis on cooperation. Perhaps the most significant and explicit effort to underline the
importance of cooperation in Foresight has been the 2003 conference on “Foresight in an
enlarged European research and innovation area”, held in Ioannina, Greece. As a result of
the conference, a manifesto was produced to highlight priority objectives for the Foresight
community. These include:


strengthening links between practitioners and policy makers, in order to better understand
future developments;



promoting cooperation in Foresight and transfer knowhow; and



“establishing structures to exploit best practices and facilitate communication among key
actors”, among others.

With these in mind, we have combined online survey results with interview findings, in order
to understand CTFP cooperation strategy. Figure 5.1 (below) shows that CTFP has promoted
strong cooperation with three regions: South America (mainly Brazil, followed by Chile,
Argentina, Cuba, Panama, Peru and Venezuela); Northwest Europe (mostly with the UK,
followed by Finland and Germany in two projects); and Southern Europe (principally with
Spain).
From the interviews, it is possible to conclude that CTFP cooperation with South
America has focused on strengthening links between practitioners and policy makers.
While cooperation with European practitioners has favoured knowledge transfer and
the establishment of procedures to exploit best practices and facilitate communication
among key stakeholders. Overall, CTFP cooperation strategy is similar to that of other
countries in South America. However, it is noticeable that cooperation with Europe is much
higher in CTFP. It may be worth expanding cooperation with Eastern European countries
(especially with Russia), as well as Asia (in particular China and Japan) and North America
(Mexico, US and Canada).

Figure 5.1: Benchmarking CTFP cooperation

Percentage of cooperation

Foresight cooperation
100%

With Northwest
Europe
With Souththern
Europe

50%

With Eastern
Europe
With South
America

0%

Northwest
Europe

Souththern
Europe

Eastern
Europe

South
America

CTFP

Cases: NW Europe (467); S Europe (62); E Europe (35); South America (79); CTFP (32)
Note: The units of analysis in EFMN are roughly the same as the projects of the CTFP.
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Indicator 02: Sponsorship
Figure 5.2 benchmarks CTFP sponsorship against other four regions. The results show
similar patterns, with nearly all CTFP projects being financially supported by governmental
bodies (i.e. Colciencias, SENA, Ministry of Agriculture and the Ministry of Commerce). Two
exceptions are the SCOPE and SELF-RULE projects. The former was fully funded by the
European Commission (EC), and the latter was 75% EC-funded, with the remaining 25%
coming from 12 academic institutions (one of which was UNIVALLE University in Cali,
Colombia). Government sponsorship is common in Foresight practices all over the world.
An interesting feature of CTFP Foresight is the number of projects (10 of 32) that have
been directly or indirectly sponsored by intergovernmental organisations (IGOs). In
addition to the above-mentioned EC-funded initiatives, CTFP led one project on higher
education for the Andres Bello Agreement (CAB), and another four agricultural projects for
the Ministry of Agriculture that have been partly funded by the World Bank. The figures also
include the first three projects of the programme sponsored by the Andean Development
Bank (CAF) during the first cycle (2003–04). IGOs have also played an important role in
South American Foresight more generally. We note, however, that figures for South America
relate to exercises supported by organisations like UNIDO and ECLAC, which did not fund
CTFP projects.

Figure 5.2: Benchmarking CTFP sponsorship
Sponsorship
100%
Government

Research

Business
50%
NGOs

IGO

Other sponsors

0%

Northwest Souththern
Europe
Europe

Eastern
Europe

South
America

CTFP

Cases: NW Europe (363); S Europe (47); E Europe (27); South America (72); CTFP (32)
Note: >100% possible
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Indicator 03: Target audiences
Figure 5.3 benchmarks CTFP target audiences against four other regions. The results show
that every single project targeted governmental bodies and the research community. The
third largest group of users is the private sector, targeted by 17 projects (all first cycle
projects, plus nine from the second cycle). These three groups are the top target audiences
of Foresight activities in other regions. But, bearing in mind the previous analysis of
sponsorship, we observe that government agencies and departments belong to target groups
more often than they belong to sponsoring groups. This suggests that initiatives sponsored by
other groups (e.g. IGOs, firms and the research community) may use Foresight as a tool to
shape public policy agendas (see Popper, 2009).
Similar to Foresight practices in Southern Europe and Eastern Europe, CTFP has also paid
considerable attention to industrial federations, other audiences (e.g. regional bodies
like Cundinamarca Planning Secretary and Cartagena Chamber of Commerce, for
example), NGOs, and intermediary organisations. This makes trade unions the only group
that have not been targeted by CTFP projects (and these are not very widely targeted in
Foresight more generally).

Figure 5.3: Benchmarking CTFP target audiences
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100%
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Cases: NW Europe (467); S Europe (62); E Europe (35); South America (79); CTFP (32)
Note: >100% possible
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Indicator 04: Scale of participation
Figure 5.4 compares the scale of participation of CTFP projects with that of other regions.
The results show that around 50% of CTFP exercises involved more than 50
participants. These figures are similar to those of Northwest Europe and Southern
Europe. Overall, South American exercises show the highest levels of participation
(probably a consequence of multi-method and long-duration projects, see Figure 5.5, below),
followed by Eastern Europe, which has a large number cases with 201-500 participants
(possibly a direct reflection of the number of supra-national studies mapped in this region,
see Figure 5.7, below).
A key message here is that participation across regions is relatively low, with three regions
showing fewer than 50 people in half of their exercises. In Northern Europe and Southern
Europe, one factor influencing these figures is that some of the largest national programmes
have been broken down into several projects (e.g. fully-fledged technology Foresight
programmes have been mapped by their constituent panels), thus creating a measurement
effect. In CTFP, there are different reasons for low participation in 50% of the projects. Seven
horizon-scanning projects were launched, mainly to build horizon-scanning skills (i.e.
bibliometrics, patent analysis and trend analysis) and to assist Colciencias S&T programmes.
Five other projects, on centres of excellence (CoEs), were looking at the future of the CoEs
from within. Two demonstrative studies involving public enterprises have also focused on
structural Foresight. And two international projects – SCOPE and SELF-RULE – were not
designed to involve more than 50 Colombian nationals. Of course, a further explanation may
simply be that large-scale, multi-participant exercises are too challenging, expensive and
time-consuming to organise, so that in many situations, the ideal of deep and wide
participation remains just that – an ideal (Keenan and Popper, 2008).

Figure 5.4: Benchmarking CTFP scale of participation
Scale of Participation
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Cases: NW Europe (184); S Europe (48); E Europe (20); South America (25); CTFP (32)
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Indicator 05: Project duration
Foresight projects tend to require a minimum amount of time to implement, while overly
prolonging exercises runs the risk that sponsors, target audiences and participants may lose
interest. As there would seem to be few reasons, if any, why the duration of Foresight
activities should vary between world regions, our proposition is that this variable is
independent, and that similar patterns of Foresight duration should be observable across the
world. However, the main problem in testing this proposition is a lack of data for Southern
Europe and Eastern Europe. In these regions it is difficult to estimate end-dates of Foresight
exercises, particularly as activities tend to continue long after “official” end-dates, which
themselves are often unclear.
For this reason, relatively few exercises have been mapped against this indicator, with the
exception of South America (79 cases, see Figure 5.5). The data for this region suggest that
most Foresight projects have a duration of six months to two years. This would also seem to
be the case for Northwest Europe, where there are sufficient data to make a reliable
assessment. CTFP results show that 24 of 32 projects had a duration of one to two
years, but this is also because some implementing institutions applied for up to six
months‟ extension of the „original‟ plan of 12 months.

Figure 5.5: Benchmarking CTFP project duration
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Note: EFMN captures too many very short projects that are probably not real Foresight.
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Indicator 06: Project funding
The amount of funding made available to conduct a Foresight exercise depends upon a
number of factors concerning scope and scale. However, all other things being equal, we
might expect funding levels to be a function of regional economic development, with
exercises costing more in Europe than in South America. Testing this proposition is, however,
frustrated by the lack of success in collecting data on the cost of Foresight activities.
Figure 5.6 (below) shows that the vast majority of Foresight exercises in South America cost
€50,000 or less. Indeed, no activities in the region cost more than €200,000. Although the
numbers for Northwest Europe represent fewer than 10% of the 479 sample, they are still
interesting. The figures for this region paint a rather different picture from that seen in South
America and CTFP, with a little over half of the exercises costing more than €200,000. In
CTFP, only two studies have cost more than €50,000 (see also Figure 6.5). Southern Europe
has a similar distribution, though slightly skewed to the lower end of the spectrum when
compared to Northwest Europe.
Although this data is weak in terms of volume, it does seem to point to what one would expect
with regards to funding levels in different regions. It would seem that the differences in
Foresight cost between regions are readily explained by the local cost of labour, goods and
services, as well as the financial muscle of local sponsors (mostly public administrations).

Figure 5.6: Benchmarking CTFP project funding
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54

Benchmarking CTFP against European and South American Foresight

Indicator 07: Territorial scale
Foresight activities are normally carried out at a variety of territorial scales. These range from
sub-national projects (covering cities or regions like Cali or Valle del Cauca) to national
exercises (covering sectors or themes in a country), to supra-national studies (also focused
on sectors or themes but on a much larger geographical scale, such as Europe or Latin
America, for example).
Figure 5.7 shows that most European and South American Foresight work is carried out at
the national level. This result is coherent with the fact that most policy-making is still carried
out at this level. Sub-national exercises are most common in Northwest and Southern
Europe, South America and CTFP. Figures for Eastern Europe indicate that sub-national
studies are not very common. This is mainly because sub-national regional governance is not
very well developed in the majority of countries in this region. Instead, Eastern Europe shows
the largest proportion of supra-national activities, partly a consequence of the European
Union enlargement process. An interesting result here is that, despite not being a
common practice in South America, CTFP has been lead or participant in three supranational studies.

Figure 5.7: Benchmarking CTFP territorial scale
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Indicator 08: Time horizon
Figure 5.8 shows that the majority of Foresight projects in nearly all regions have a time
horizon of between 10 and 20 years – the exception here is Eastern Europe. CTFP results
show some similarity with Southern European countries like Spain, where looking into the far
future (i.e. over 20 years) is not very common. On the contrary, figures for Northwest Europe
indicate that over 10% of Foresight activities in these countries are looking beyond 2030. Of
course, time horizons are more likely to be shorter in emerging economies, which are
sometimes marked by radical changes, than in countries where there is more stability and
greater certainty around short-term prospects.
In South America, only a few national studies, in Argentina, Brazil and Venezuela, have
looked beyond 2020. With this in mind, countries in the region would probably have to
find better ways of persuading organisations like the Andean Community of Nations
(CAN), ECLAC and MERCOSUR to emulate European Union initiatives promoting
longer-term objectives, such as regional economic integration, social cohesion and
RTD cooperation among its member states.

Figure 5.8: Benchmarking CTFP time horizon
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Indicator 09: Methods
Figure 5.9 benchmarks CTFP methods against those used in other regions. (The instrument
here relies on the EFMN classification of methods: while problematic, this provides the only
large-scale point of reference.) The methods choice is perhaps the most distinctive feature of
CTFP. As one can observe, the number and size of bars for CTFP figures are larger than
those of other regions. The main reason for this is that an average CTFP study involved
more than 10 methods, with more or less half of these being horizon-scanning
techniques (including bibliometrics, trend extrapolation and patent analysis) and the other
half related to Foresight and productive chain approaches (e.g. scenarios, brainstorming,
stakeholders mapping, key technologies, morphological analysis, among others).

Figure 5.9: Benchmarking CTFP methods
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Indicator 10: Outputs
Figure 5.10 benchmarks CTFP codified outputs in relation to those in other regions. The
results indicate that policy recommendations are the most common outputs in all regions.
However, lower figures for South America reveal that a considerable number of studies tend
to reach the stage of scenarios development and shared visions of the future, yet do not
provide policy-makers with a list of clear policy recommendations. In general, “local
practitioners” should take part of the blame for this, given that in some studies, sponsors have
found few options to decide upon. Analysis of major trends and drivers alone does not always
provide the explicit advice that decision-makers require in order to maintain, change or
introduce policies.
Some interviews revealed that this was the case in some projects of the first cycle of CTFP,
but this weakness seems to have been corrected. In fact, during the second cycle of CTFP
a much stronger emphasis was placed on the identification of research priorities and
lists of key technologies for the Centres of Excellences, Colciencias S&T programmes
and various stakeholders involved in the productive chain studies led by the Ministry
of Agriculture, for example. Finally, the size of the bar for other outputs reflects the
deliberate publication strategy of CTFP, which produced several books, manuals, book
chapters and journal articles, both nationally and internationally.

Figure 5.10: Benchmarking CTFP codified outputs
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6.

Fully-Fledged Evaluation of Foresight: Achievements
and Impacts of CTFP
Rafael Popper

This chapter introduces the overall methodological framework (see Figure 6.1) and concept of
fully-fledged evaluation of a Foresight programme as:
…a systematic process aimed at assessing the appropriateness and level of
achievement of the programme‟s objectives, its performance (using cost-benefit
analysis), efficiency of organisational structure (i.e. approaches and methods) and
effectiveness of implementation and aftercare. The process should assess the level of
capacities and Foresight culture achieved; its national, sub-national and international
reach; level of commitment of participants; and novelty and impact of its internal
activities (i.e. studies and projects). In addition, with the aim of aligning a Foresight
with the implementation environment, the evaluation should try to measure the impact
on public and private policies and strategies; agendas of science, technology and
innovation (STI) programmes and institutions; consolidation of research groups;
consolidation of S&T capacities; and internationalisation of R&D. Finally, a fullyfledged evaluation of Foresight should also identify new products and services; new
policy recommendations and research agendas; new processes and skills; new
paradigms and visions; and new players.

Figure 6.1: Approximate use of methods in the evaluation of selected criteria
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It is important to relate the complex of activities pursued to the objectives of the programme.
With such an approach to evaluation, the Colombian Technology Foresight Programme
(CTFP) provides an excellent opportunity to draw lessons about how Foresight can be
introduced and implemented, and what sorts of design challenges need to be tackled if
Foresight is to meet specific science, technology and innovation (STI) needs.
Figure 6.2 (below) shows the CTFP logic diagram created by the evaluation team, in order to
represent CTFP in a snapshot. It includes five levels:


the first level shows the three general objectives of the programme;



the second level includes a set of more specific objectives;



the third level highlights the number and type of activities organised by CTFP;



the fourth level includes immediate impacts on the STI system; and



the fifth level covers other key impacts of the programme.

Figure 6.2: Colombian Technology Foresight Programme logic diagram
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6.1. Evaluation against 10 traditional Foresight evaluation criteria
In this section we evaluate the Colombian programme against 10 common criteria used in
European Foresight evaluations. These are:
Criterion 01: Appropriateness and level of achievement of objectives.
Criterion 02: Performance of the management and funding mechanisms.
Criterion 03: Justification of the programme in terms of value for money.
Criterion 04: Effectiveness and efficiency of the organisational structure.
Criterion 05: Effectiveness and efficiency of the approaches and methods.
Criterion 06: Effectiveness and efficiency of implementation and aftercare.
Criterion 07: Level of capacities and Foresight culture achieved.
Criterion 08: Level of national, sub-national and international presence.
Criterion 09: Level of commitment of participants.
Criterion 10: Level of novelty and impact of projects.

Criterion 01: Appropriateness and level of achievement of objectives
The appropriateness and level of achievement of objectives (see Figure 6.3) was
assessed through interviews with more than 50 stakeholders, such as sponsors, organisers
and support networks of the programme (i.e. Colciencias, CTFP team and a mix of
stakeholders from public, private and research institutions).

Figure 6.3: General and specific objectives of CTFP
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Note: RTDI = research, technology development and innovation
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While CTFP objectives are not fully verifiable with measurable targets (e.g. involving a certain
number of stakeholders in a certain number of projects or training courses), the results of this
evaluation show that substantial achievements have been reached. This assessment
included the issue of state intervention, but also looked at what the alternatives would have
been (including the counterfactual). In other words:


Was it appropriate to support the transformation of Colombia into a knowledge-based
economy?



Would research on such a wide range of themes and sectors have taken place without
the intervention of CTFP?



Was it appropriate to aim for the creation of Foresight capacities? Would Colombian
Foresight practice have improved without CTFP? Has CTFP achieved its goal of
contributing towards the development of a Foresight culture?

As for the first question, most interviewees believe that pursuing the transformation of a
nation into a knowledge-based economy is a legitimate and rational objective for a growing
number of countries in the 21st century. In that sense, there has been a consensus on the
appropriateness of this objective. It has been broadly addressed by five projects5 that
contributed to the creation of long-term visions and strategies for higher education, research
and STI. These projects (described in more detail below) helped to identify research and
policy needs and to recognise opportunities and threats for the country‟s S&T and productive
sectors, nationally and regionally.
On the second question, interviewees emphasised that several projects (especially those
exploiting the potential of Foresight and horizon-scanning activities within the centres of
excellence and Colciencias S&T programmes) would not have happened without the direct
intervention of CTFP. Thus, the objective of conducting and supporting Foresight exercises
on key sectors and themes was successfully achieved, with some 18 projects6 completed.
This impressive number of projects – together with the five visioning studies (above) and a
networking initiative linked to the third objective (below) – involved a large number of experts
and key stakeholders. The numbers exceed those in many countries with longer traditions of
Foresight studies. This is especially impressive, given the relatively modest financial
resources underpinning the programme. Thus, individual projects are well organised. This
can be seen from evidence such as the number and quality of published reports, which is
also high, and the availability of published material on the internet, which renders this work –
both the actual results and the methodological approaches developed – widely available.
(Whether this material is sufficiently widely disseminated is another matter.)
The large volume of outputs may present something of a challenge in terms of understanding
the overall implications of the programme to date for the Colombian STI system. There are
some efforts at providing an integrative overview, but these have not received sufficient
5

Colombia STI Vision 2019 (P-09); Colombia Productive Transformation (P-10); Strategic
Reorientation of FOMIPYME (P-11) Productive Transformation and Higher Education (P-30); and
Scenarios for RTDI Cooperation with Europe (P-31)

6

Tuberculosis (P-12); Hardening Surface (P-13); Medicinal Plants (P-14); Black Sigatoka in Plantain
(P-15); Conflict Resolution (P-16); Pilot on Water Recycling (P-17); Pilot on the Electricity Cluster
(P-18); Biodiesel Production Technologies (P-19); Bioinputs (P-20); Electronics Applied to
Agriculture (P-21); Nanotechnology Manufacturing Methods (P-22); Malaria Vaccines (P-23);
Social Conflicts Resolution (P-24); National Capacities in HE, R & I (P-25); Furniture and Wood
Products (P-26); Cacao and Chocolate (P-27); Dairy Products (P-28); and Tilapia Fish (P-29).
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attention and support from key actors of the STI system. In addition, those familiar with only
parts of the programme need some more general guidance. In fact, some of this material has
demonstrated that, in spite of being only recently published, with full dissemination yet to be
achieved, its novelty and quality has already shaped and informed ongoing policy-making and
decision-making processes. This has made it possible to discuss immediate impacts in this
evaluation (see Criterion 10).
As for CTFP‟s aim to create Foresight capacities, both interviewees and survey respondents
agree that building Foresight and horizon-scanning capacities was satisfactorily fulfilled, with
the organisation of more than 30 courses and seminars with the participation of national and
international lecturers (see Table 4.3, above), and involvement in one international mobility
project.7 The benefits and impacts of these activities were evaluated, based on the opinions
of more than 100 individuals.8 In the capacities-building activities, three conceptual and
methodological approaches were included: Foresight, horizon-scanning and productive chain
approaches. Around these, three types of skills were developed (process design; methods
management; and process management) with four different levels of depth:


basic courses – to raise awareness of CTFP rationales, discuss similar experiences in the
world, and introduce basic principles of the above-mentioned approaches. These courses
involved large numbers of people, with around 100 participants, and a few seminars
attended by more than 300 people.



intermediate courses – to build absorptive capacities through learning by doing. These
courses were mainly organised with a twofold objective: introducing participants to a
particular method or technique; and combining learning with workshop-type activities,
aimed at generating new and relevant knowledge for ongoing projects. These courses
normally involved 15 to 60 people.



advanced courses – to develop strong process design, methods management and
process management capabilities of research groups and project leaders associated to
the 24 projects supported by the programme. An important element of the training was the
emphasis on data analysis and interpretation. These were often intensive courses, with
five to 15 participants.



courses for trainers – to update knowledge or upgrade skills on Foresight, horizon
scanning and productive chain approaches. These courses were often delivered by
international practitioners (mainly from Brazil, Spain, US and the UK). Process facilitation,
as well as group and information management skills, were among the key elements of
these courses. The target audience was the core team, including the CTFP manager, one
advisor and two to three assistants.

On the whole, the appropriateness and level of achievement of CTFP objectives has
been validated. The programme has contributed to the development visions and
strategies towards a knowledge-based society; conducted Foresight and horizonscanning exercises in key sectors; and built Foresight capacities. Future work would
do well to create verifiable objectives and perhaps more precise targets.

7

SELF-RULE: Strategic Euro-Latin Foresight Network (P-32).

8

These opinions include the views of 67 people who answered capacity-building section of the
survey and about two-thirds of the interviewees (35).
63

Evaluating Foresight

Criterion 02: Performance of the management and funding mechanisms
The performance of the management and funding mechanisms was evaluated with an
analysis of investment areas. This was complemented with a few interviews to the
programme manager, the technical advisor and Colciencias staff. In comparison with the first
round, the second round improved considerably during the second cycle. This was mainly
because the programme expanded the team, which originally consisted of four staff: one
programme manager; one technical advisor; one webmaster; and one logistics and
communication coordinator. Thus, the second cycle added 10 new members: five
technical/operational assistants; one financial administrator; and four consultants. The total
investment in salaries and contracts for technical management and personnel was 320 million
Pesos (€115,000), though this figure does not take into account the indirect investments in
basic, intermediate and advanced training courses – aimed at raising the skills level of the
team.

Figure 6.4: Investment of the programme resources by area
Colombian Foresight Programme: Evaluation of the Second Cycle (2005–08)
Investment of Resources by Area (%)
Subcontracting RTD
Training / Seminars (incl. travel expenses)
Technical management / Personnel
Publications
Working meetings / Regional dissemination events
Infrastructure (Hardware + Software + e-Journals)
Other administrative costs
Fund raising and strategic negotiations
0%

Note: Colciencias + SENA contributions = 900K Euros

10%

20%

Colciencias

30%

40%

SENA

Figure 6.4 (above) shows the second cycle investments per area. From a total contribution of
2,500 million Pesos (approx. €900,000), Colciencias funded 54% and SENA contributed 46%.
For the purpose of this evaluation, we have clustered these into eight investment areas:


38% for subcontracting RTD,



18% for organising training courses and seminars (frequently used for large-scale
dissemination of ongoing work),



13% for technical management and personnel (i.e. general manager, technical advisor
and support staff),



nine percent for publications,
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seven percent for infrastructure (including the acquisition and upgrading of hardware,
software and databases, as well as access to electronic journals),



seven percent for other administrative and indirect costs (e.g. institutional commissions),



seven percent for working meetings and regional dissemination events, and



two percent for fundraising and strategic negotiations. (These networking activities were
vital to keep the Programme up and running, even if confronting times of great institutional
uncertainty.)

Analysis of investment of resources by area shows that, with the aim of achieving its general
objectives, the programme issued over 40 desk, field and survey research subcontracts to
support a number of Foresight and horizon-scanning initiatives led by Colciencias and other
key actors of the science, technology and innovation (STI) system, including: SENA, the
National Planning Department (DNP); the Ministry of Commerce, Industry and Tourism; and
the Ministry of Agriculture, among others. The majority of these RTD subcontracts were
associated with the 24 projects linked to the second cycle.
CTFP also envisioned that – regardless of the existence of CTFP itself – the hosting
institution (Colciencias) would need some structural changes in order to internalise existing
Foresight and horizon-scanning capacities. Consequently, a substantial share of the
programme‟s RTD funding (9.11%) was used to support the activities of the new Office for
Planning and Evaluation (OPE). Finally, and partly inspired by other national Foresight
programmes in Japan, Germany, Hungary and the UK, this external evaluation project was
commissioned to the University of Manchester, as the last RTD investment of the
programme‟s second cycle (2.9%).
As part of the methodological and logistical input to projects, the second cycle invested 25%
of its funds in organising 34 training courses and capacity-building seminars (18%), and
supporting over 100 working meetings and regional dissemination events (seven percent).
Although the percentage figures (above) show a very good distribution of the funding
across various areas, the total investment seems to be too low for the huge amount of
work carried out by the programme. It is therefore recommended that future
programmes find better ways to obtain a substantial increase in funding, or to reduce
the number of simultaneous projects to four or five projects per year.
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Criterion 03: Justification of the programme in terms of value for money
The justification of the programme in terms of value for money considers some of the issues
mentioned above related to CTFP investments per area. Note that Colciencias and SENA
contributions (see Figure 6.4, above) reflect only 60-70% of the real total cost of the
programme, given that the main beneficiaries (i.e. anchor institutions) and co-sponsors
invested 30-40% of the value of projects, dissemination activities and training courses.
Overall, CTFP was carried out at relatively low cost, at least compared to European
experiences.
It is common for Foresight to involve substantial “free” contribution from participants – of their
time, if nothing else – and the Colombian experience is typical here. It is also common for
Foresight exercises to have their core funding complemented by funding from other sources.
This is not universal – some exercises remain entirely funded by one government agency –
but many exercises have some activities funded from other sources (including industry,
foundations, international organisations, etc.). The costs of individual projects depended on
their complexity, as well as the level of contribution from other national and international
actors (see Figure 6.5).

Figure 6.5: Cost of the second cycle CTFP projects (Euros)
Joint contribution from Colciencias and SENA

Project ID and short name

Contribution from other national/international actors

P-09: Productive Transformation into a Know. Eco.
P-10: DNP: Colombia STI Vision 2019
P-11: MCIT: FOMIPYME Strategies

P-12: C. Excellence: Tuberculosis
P-13: C. Excellence: Hardening Surface

P-14: C. Excellence: Medicinal Plants
P-15: C. Excellence: Black Sigatoka in Plantain
P-16: C. Excellence: Conflict Resolution

P-17: EAAB/EPM: Pilot Study on Water Recycling
P-18: CIDET: Pilot Study on Electricity Cluster
P-19: Colciencias: Biodiesel Production Technologies

P-20: Colciencias: Bioinputs (e.g. biofertilizers)
P-21: Colciencias: Electronics Applied to Agriculture
P-22: Colciencias: Nanotech Manufacturing Methods

P-23: Colciencias: Malaria Vaccines
P-24: Colciencias: Social Conflicts Resolution
P-25: Colciencias: National Capacities in HE, R&I

P-26: MADR: Furniture and Wood Products
P-27: MADR: Cacao and Chocolate
P-28: MADR: Dairy Products

P-29: MADR: Tilapia Fish
P-30: CAB: Productive Transformation and HE (CO)
P-31: SCOPE: Scenarios for RTD Cooperation (CO)

P-32: SELF-RULE: Strategic Euro-Latin Foresight (CO)
-

66

-

25,000

25,000
50,000

250,000

50,000
300,000

Fully-Fledged Evaluation of Foresight: Achievements and Impacts of CTFP

In comparison to the UK‟s third cycle, where the cost of an average project was between
£400,000 and £700,000 (equivalent to €475,000 and €830,000), Colombian projects were
extremely economical (approximately €33,000 on average). However, comparing the scope
of CTFP with that of the UK‟s third cycle, one can observe that, while CTFP tried to satisfy the
demand of too many actors and groups, in the UK a modest expansion of the programme
was recommended, in order to reduce the imbalance between the supply of and demand for
projects.
Justification of value for money is not only about how well money has been spent, but also
about what has been achieved. In this section we will not discuss all these achievements,
given that they can be found throughout the whole report. Instead, we highlight a few
important points:


First, the scale of the programme (including 24 projects and more than 30 capacitybuilding courses) shows excellent value for money.



Second, the relatively modest investment (around €250,000) to achieve a paradigm
shift and create a shared vision for the “productive transformation of Colombia into
a knowledge-economy” has began to pay off, with various stakeholders (e.g. the
Ministry of Commerce) adopting the vision into their medium- to long-term
objectives.



Finally, looking abroad, CTFP has become a flagship for Latin American Foresight,
and some projects are often presented to as examples of good practice in the
region.
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Criterion 04: Effectiveness and efficiency of the organisational structure
National Foresight programmes require an effective and efficient organisational structure. But
does one structure fit all? Evidence from existing evaluation processes (including this one)
shows that, even within a single programme, the organisational structure tends to change
over time (especially from one cycle to another).
For example, the first cycle of the UK TF Programme (1994–99) had a loose and distributed
organisational structure, with a steering group coordinating the activities of 15 sectoral
panels. These panels included experts and stakeholders drawn from the private, public and
academic sectors. They were operated by a chairman and a secretary responsible of a
number of well-structured activities (including trends and drivers surveys, Delphi
questionnaire, scenarios and prioritisation workshops, etc.).
The third cycle of the UK programme has moved away from a structure of standing panels to
a rolling programme of around three to four simultaneous projects that allow issues to be
targeted and picked up quickly. The programme is operated with a staff of 20-25 people (2
senior managers, 5 middle managers and 13 in executive or organisational management). In
addition, each project has a team of three to five civil servants working full-time, together with
contracted experts and facilitators.
In contrast, the first cycle of CTFP ran three to four simultaneous projects, supported by a
steering group (strategic guidance, quality control and financial decision-making), and
operated with a staff of four (one senior manager, one middle manager and two in
organisational management). Each project was linked to a support network and managed by
an anchor institution, with a team of two to three researchers working full-time, together with
contracted consultants (see Figure 6.6). Experts were unpaid and drawn from national
databases and results of co-nomination surveys.

Figure 6.6: Organisational structure of CTFP during its first cycle
Strategic
guidance,
pertinence
assessment and
financial
decision making

Advisory Steering Committee
(CAF + Ministry of Commerce, Industry and Tourism + Colciencias)

Management
and technical
decision making
Communication
logistical and
support
Implementation,
advice and
execution

Programme Management Partnership
(UNIVALLE + National Productivity Centre)

Logistics and
Communication
Coordinator

Webmaster

Anchor Institutions
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During its second cycle, CTFP ran seven to eight simultaneous projects. These were directly
reporting to the Sub-Director of Colciencias Innovation and Entrepreneurial Division, who
focused on institutional appropriation, budgeting issues (together with SENA) and progress
monitoring. The programme was operated with a staff of 14 (including one senior manager,
one middle manager, two in organisational management and 10 “lookouts”). Projects were
also linked to a support network and managed by an anchor institution, with a team of two to
three researchers working full-time, together with contracted consultants. The “lookouts” were
young researchers trained by CTFP in advanced courses delivered by international
practitioners. Their main role was to support the implementation and execution of projects
(see Figure 6.7).

Figure 6.7: Organisational structure of CTFP during its second cycle
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budgeting and
progress
monitoring
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Development
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SENA

Programme Manager

Management
and technical
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COLCIENCIAS

Technical Advisor
COLCIENCIAS

Communication
logistical and
support

Webmaster

Implementation,
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execution

Anchor Institutions

COLCIENCIAS

Logistics and
Communication
Coordinator COLCIENCIAS
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The organisational structures of a programme need to be thought through very carefully,
since the number and the institutional location of the staff involved will influence the whole
programme. By comparing Figures 6.5 and 6.6, one can observe that seven out of 10 groups
of actors changed in size and institutional location in the second cycle. This change is
represented in Figure 6.7 by white background boxes.
Some changes, such as bringing the management and technical decision- making
groups to Colciencias, increased CTFP‟s capacity to shape and inform policy
processes and actors, on the one hand. On the other hand, however, they made CTFP
look slightly more of a Colciencias instrument than a national programme. Although
this view emerged in a very small number of interviews, the decision to cease the
activities of the Advisory Steering Committee (ASC) during the second cycle could
have contributed to this perception. The useful role of the ASC was replaced with a more
stocktaking function, focused on institutional appropriation, budgeting and progress
monitoring.
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Given that the programme management was carried out from Colciencias, bringing the
communication and logistical support to Colciencias was generally regarded as a sensible
and logical change which increased the programme‟s effectiveness and efficiency. However,
existing institutional procedures related to web-publishing made it almost impossible to exploit
the potential of having a webmaster. The webmaster was virtually forced to become merely
technical support for the horizon-scanning activities.
Also important was the recruitment of 10 young researchers, who were trained on the use of
various Foresight and horizon-scanning software packages. This additional workforce has
certainly increased the programme‟s productivity level. Note, however, that CTFP ran seven
to eight projects simultaneously, while the UK third cycle ran three to four. Comparing the
number of staff operating projects in the two countries (14 in Colombia, against 25 in the UK)
provides some clues as to why CTFP often struggled to support and assist ongoing
processes (including this evaluation) on time.
Finally, the inclusion of a sponsor like SENA (committed and well-networked across the
country) has opened a new window of opportunity to strengthen and further develop
Foresight culture in Colombia.
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Criterion 05: Effectiveness and efficiency of the approaches and methods
Assessment of the effectiveness and efficiency of these approaches and related methods
was carried out in the interviews and online survey, which brought together the views of more
than 100 stakeholders. One original feature of CTFP has been the combination of three
conceptual and methodological approaches: Foresight; horizon scanning and
productive chain.
With regards to Foresight, most stakeholders reported that CTFP activities and training
courses had been useful for: learning from recognised international speakers; upgrading the
Foresight skills of Colombian practitioners; comparing Colombian Foresight with experiences
in other countries; formulating future-oriented public policy; improving Foresight-related
working practices (teamwork through consortiums and collaborative research); improving
knowledge transfer and absorptive capacities on how to deal more effectively with particular
problems; improving knowledge about the fundamental elements of a Foresight process and
programme (at sectoral, territorial or technological levels); expanding the portfolio of longterm planning tools and techniques; supporting ambitious action plans and strategies having
a higher impact on the productive sector; reducing uncertainty, and recognising the
emergence of key issues; exploring and promoting the joint use of horizon-scanning and
Foresight activities; and promoting a Foresight culture.
Consequently, a number of stakeholders suggested that future activities in Foresight should:
continue promoting the establishment of a Foresight culture; define training programmes that
take into account existing capacities; describe and analyse Colombian case studies; cover
implementation issues related to the action and renewal phases of Foresight; include
specialised training on how to better use Foresight methods; put more emphasis on the
design and management of Foresight processes; increase the number of trainees; improve
the balance between theory and practice (including more case studies) – in other words, to
move from “what” to “how” questions (e.g. how is Foresight used in different sectors,
contexts, etc.); provide more support to ongoing exercises; and increase capabilities to
communicate and integrate the results of different working groups.
With regards to horizon scanning (HS), the majority of stakeholders reported that CTFP
activities proved useful to: demonstrate that it is possible to maintain up-to-date information;
identify sources of information that could better inform decision-making; improve information
quality and reduce technological illiteracy; build capacities on how to find, retrieve, process
and analyse information related to trends and current developments; undertake practical
exercises to recognise the potential and limitations of horizon scanning; train human
resources capable of replicating horizon-scanning experiences in other areas of knowledge;
embed horizon-scanning skills and approaches into the working practices of a wide range of
stakeholders, from the public, private and scientific sectors (especially with the creation of HS
units in the Colciencias and SENA, for example); incorporate horizon-scanning processes
into the activities of the Colciencias National Programmes of S&T; and improve the quality of
the research processes of the centres of excellence.
As a result, a number of survey respondents suggest that future HS activities should:
undertake concrete and targeted exercises; improve the use and analysis of patents and
datasets; improve capabilities and skills on the use of specialised horizon-scanning tools;
improve conceptual understanding of horizon-scanning techniques; and establish internal
networks capable of sharing and systematising horizon-scanning results.
With regards to productive chain (PC) approaches, a number of stakeholders (people
involved in or aware of the four Foresight projects carried out for the Ministry of Agriculture)
recognised that PC activities were useful to: integrate a large number of participants in
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productive chain processes; offer a general vision of the productive chain, as well as skills on
how to model it (from segments dealing with the production or import of raw materials to
segments producing or commercialising final products and services); build capacities on
productive chain methodologies in public organisations (e.g. Ministry of Agriculture) and
research institutions (e.g. universities and research centres); build capabilities to describe the
segments and linkages of a productive chain and identify relevant problems; provide relevant
information for the consolidation of clusters and improve their competitiveness; define
investment and research priorities, as well as other areas where different interests collide;
advise on better ways to define research and investment priorities for the Ministry of
Agriculture.
With these in mind, respondents suggest that future PC activities should: improve sectoral
information at the micro level; estimate required funding of Foresight exercises; prepare more
experts in productive chain methodology; and continue building the capacities of those who
gained basic level skills.

72

Fully-Fledged Evaluation of Foresight: Achievements and Impacts of CTFP

Criterion 06: Effectiveness and efficiency of implementation and aftercare
Assessment of the effectiveness and efficiency of implementation and aftercare was done
through the interviews. They showed that most Foresight processes in Colombia have the
stated aim of providing background intelligence for political decisions. Such results should, in
principle, be very relevant for policy-making: whether they are used in this way is harder to
establish. It is not unknown for such intelligence, too, to be effectively stored until the policy
agenda has moved on to a point where it is needed. As long as this is not so much later that
the results have been superseded, this is not a bad thing. But it does underscore the need for
Foresight processes, if they are to have maximum effect, to be geared to policy timetables, as
well as to reflect awareness of policy concerns and the language and instruments of policymakers.
At the outset of the process planning – even in the initial selection of projects to undertake
within the exercise – it is important to create a clear vision of the potential use of the results to
be achieved, if this use is to be maximised. This seems not to have been the case so far in all
projects, and should be taken up in future Foresight design work. Related to this, it may well
be useful to engage a relevant policy-maker at this early stage, to act as a key informant for
shaping the project, and as its “champion”, as it evolves and its results emerge. A major
success factor in policy-oriented Foresight is this engagement of critical actors, who come to
understand the deep linkages between the Foresight work and their own policy concerns.
This is not an easy thing to accomplish, since it will typically require a senior figure to have
oversight of the whole Foresight process, and be able to engage these potential champions in
individual projects. What is more, with “churn” in the composition of policy bodies, there is
always the danger of key stakeholders moving on and being replaced by others whose
familiarity with the process is not so great, and which has to be painstakingly rebuilt. Until we
have extremely pervasive Foresight cultures, this is an inherent challenge to the embedding
of long-term perspectives into policy-making. But long-term perspectives are required, and
sometimes they are required in the very short term, so ways of meeting these challenges
have to be developed.
Effectively, the UK‟s third cycle hands over the responsibility for implementation to the
sponsor(s). This practice has so far been well received, but it has also raised the need
for programmes to make additional efforts, in order to maintain the momentum of
projects and disseminate findings after they have been completed. No such “aftercare
strategy” has been found in the Colombian programme. If Colciencias or SENA were to
consider implementing such a strategy, however, it would probably increase the ability
of Foresight to inform policy and shape research priorities. At the same time, it would
allow sufficient time for new networks to exploit the momentum and consolidate
institutional alliances.
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Criterion 07: Level of capacities and “Foresight culture” achieved
Assessment of the level of capacities and “Foresight culture” achieved was done in part three
of the online evaluation survey (see Annexe E). Table 6.1 (below) shows the results from
more than 50 stakeholders, who were asked to assess the level of capacities achieved in (1)
process design; (2) methods and methodology; and (3) process management. These
activities generally covered three conceptual and methodological approaches: Foresight;
horizon scanning; and productive chain.
The new capacities and skills have been regarded by participants as useful to: share and
shape visions and policy options; understand the importance of the early identification of
future issues and conflicts; explore ways of transforming the future into windows of
opportunity; upgrade the research capabilities of technology development centres (CDTs –
initials in Spanish); promote an innovation culture; promote a new research attitude against
short-termism and improvisation; understand the importance of targeting development with
equity; make Colciencias work more visible, both nationally and internationally; engage the
academic community (professors and students) in policy-making processes; and so on.
As for the future of capacity-building activities in Colombia, a number of interviewees and
survey respondents believe that any upcoming training activity should promote debates on
the government‟s short-, medium- to long-term goals, and assess their sustainability. Courses
should also try to focus on more structured and robust themes. Ideally, the increasing
dynamism of research studies, programmes and projects would support the development of
capabilities of both institutions and individuals. But this would require an intensification and
wider recognition of the government‟s efforts to strengthen Foresight capabilities in the
country, together with the implementation of a more assertive dissemination strategy for the
results of the Foresight projects supported by CTFP. To achieve this, a better coordination of
training efforts promoted by government agencies (i.e. Colciencias, SENA and ministries) and
scientific communities (including universities and centres of excellence) is urgently needed.
The results also show that the demand for postgraduate courses on Foresight, knowledge
management and innovation at Masters and Doctoral levels is very high. This probably
indicates that CTFP managed to increase awareness of the need to develop a sustainable
Foresight culture. This requires the training of trainers, and strategic alliances between
universities and research centres at national and international levels. Future courses should
also support activities aimed at strengthening and further identifying strategic sectors, as well
as ongoing research processes whose human capacities are already developed. Some
expectations have already been raised with regards to the exploitation of the Foresight
capacities of the newly created Foresight Institute (initially sponsored by Colciencias and
SENA and based at UNIVALLE University in Cali). However, more efforts need to be made to
systematically map thematic and sectoral experts and build networks accordingly.
Some stakeholders still see Foresight as being exclusively expert-oriented. It is
therefore recommended that the general public be encouraged to participate in
projects and training courses. This would probably require alliances with the private
and productive sectors to increase the financial and implementation feasibility of
large-scale courses and projects. But, most of all, it requires some avoidance of an
English bias in the selection of terms to be used in horizon- scanning courses,
especially in patent analysis and bibliometrics.
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Table 6.1: Assessing CTFP capacity-building activities
Capacity Building
Activities

Type 1:

Type 2:

Type 3:

Foresight
Approaches

Horizon Scanning
Approaches

Productive Chain
Approaches

66

58

48

Number of
Stakeholders
Courses Received
14%

21%

14%

21%

6%

16%

4%

28%

13%

> 5 courses

10%

3 to 4 courses
21%

54%

Two courses
One course

26%

21%

26%

23%

21%

None

26%

18%

18%

Stakeholder

52

Level 1:

9%

42

9%
17%

Trainer level
Advanced

17%

34%

9%
17%

3%

19%

Process Design
9%

22

13%

44%

33%

Intermediate

33%

19%

Basic skills
31%

26%

Didn't participate

32%

31%

17%

Level 2:
5%

Methods &
Methodology
19%
34%
13%

11%

16%

11%
15%

Trainer level
Advanced

6%

7%

39%

11%
40%

30%
25%

Intermediate
Basic skills

32%

26%

37%

27%

Didn't participate

19%

Level 3:
6%

Process
Management
5%

Trainer level

16%

40%

6%
11%

17%

47%
25%

Intermediate

37%

Basic
Didn't participate

4%

39%

Advanced
11%

9%

11%

22%
33%

14%

19%

27%
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Criterion 08: Level of national, sub-national and international presence
Positioning Foresight results is normally an activity linked to a programme‟s marketing
strategy. However, as mentioned above, CTFP has built its image and identity thanks to the
continuously increasing national and international demand for its products (reports and
publications) and services (training courses). Several international, national, and regional
stakeholders, including a wide range of academic and scientific institutions in Colombia, Latin
America and Europe, have built strategic alliances with CTFP. These alliances have
strengthened sub-national, national and supra-national Foresight networks, and have
positioned the work of Colciencias S&T Programme, both nationally and internationally.
CTFP activities have been a strong sub-national presence. CTFP is well positioned in 17
cities: Barranquilla, Bogota, Bucaramanga, Cali, Cartagena, Ibague, Manizales, Medellin,
Neiva, Pereira, Popayan, Puerto Tejada, Rionegro, Roldanillo, Santa Marta, Tunja and
Valledupar. Together, these cover 14 of the 32 departments in the country (see Figure 6.8).

Figure 6.8: Sub-national presence of CTFP during its second cycle

14 Departments
1. Antioquia
2. Atlántico
3. Bolívar
4. Boyacá
5. Caldas
6. Cauca
7. Cesar
8. Cundinamarca
9. Huila
10. Magdalena
11. Risaralda
12. Santander
13. Tolima
14. Valle del Cauca
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CTFP has established one-off international linkages with several actors in a large number of
countries. However, international visibility has only been achieved when strategic alliances,
joint work (including publications) and interaction between actors has happened on a regular
basis, or when actors have participated in more than one event organised in Colombia (see
Figure 6.9). With this in mind, the number of actors and countries aware of CTFP activities
includes: international organisations – i.e. CAB, CAF, ECLAC, UNIDO, Millennium Project,
WFSF, and IPTS; North American actors – i.e. George Washington University and Georgia
Tech (US); South American actors – i.e. SECYT (Argentina); EMBRAPA, CGEE, UFRJ
(Brazil); UFrontera (Chile); CITMA (Cuba); Concytec, UNI, UNALM, PUCP (Peru); UCV,
UNEFM, UNESR, MCT and 4-Sight-Group (Venezuela); and European actors – i.e. PUG
(Italy); LIPSOR-CNAM (France); Iale Tecnología, Triz XXI and OPTI (Spain); and PREST
Manchester Institute of Innovation Research (UK), among others.

Figure 6.9: One-off international linkages vs. regular international interaction
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While CTFP stands up well alongside programmes conducted elsewhere, it has limited
visibility in the international academic and professional literature. This is regrettable,
not just because of national status, but also because there could be benefits – in terms
of enhancing national and international Foresight practice – from greater dialogue, and
because the specific projects are likely to attract attention and, hopefully desire for
partnership from researchers, businesses, policy-makers, etc. working on similar lines
in other countries and international organisations. The implications are that all major
reports should be (at least partly) translated into English (at least), made available on
the internet, and more widely disseminated through, for example, conference
presentations and articles in relevant publications.
This may also assist dissemination of results within Colombia (and increase awareness of
what constitutes best Foresight practices when dealing with specific types of issue in the
Colombian context). Specific thematic Foresight projects should be integrated into relevant
international networks and activities. This could involve, for example, organised exchange
visits, temporary placements of Colombian experts in the best foreign centres (not just of
Foresight, but also of work in the thematic areas, where the host institutions have already
demonstrated a willingness to engage with Foresight perspectives), presentations of
Colombian Foresight processes and results at major international events on the thematic
areas, etc. Furthermore, the international evaluation team‟s report should be exploited for
awareness-raising, and the team itself encouraged to provide further inputs and to relate their
own work to the Colombian experience.

Most CTFP publications came out in 2007 and 2008. It would not therefore be appropriate at
this point to assess the number of citations, although this may be a healthy exercise in years
to come. Instead, a Google search, using terms like “Colombia” + “national Foresight
programme” (both in English and Spanish) would show more than 1,000 web pages referring
to CTFP activities or reports. As one would expect, most of these pages are from Colciencias,
but it is interesting to see the variety of other national and international sites referring to
CTFP. Examples include:


regional bodies – e.g. Valle del Cauca government (www.valledelcauca.gov.co);
Cundinamarca Planning Secretary (www.planeacion.cundinamarca.gov.co); Cesar
regional government (www.gobcesar.gov.co); Cartagena Chamber of Commerce
(www.cccartagena.org.co); etc.



national bodies – e.g. Colciencias (www.colciencias.gov.co); SENA (www.sena.edu.co);
National Planning Department (www.dnp.gov.co); National Observatory of S&T
(www.ocyt.org.co); Ministry of Education (www.mineducacion.gov.co); Ministry of
Commerce (www.mincomercio.gov.co); Ministry of Agriculture and Rural Development
(www.minagricultura.gov.co); Ministry of Mining and Energy (www.minminas.gov.co);
National Productivity Council (www.cnp.org.co); National Agricultural Network
(www.agronet.gov.co), etc.



academic and scientific institutions – e.g. El Valle University (www.univalle.edu.co);
National University (www.unal.edu.co); Externado University (www.uexternado.edu.co);
Pontifical
Javeriana
University
(www.puj.edu.co);
Los
Llanos
University
(www.unillanos.edu.co); Technological University of Pereira (www.utp.edu.co); Academic
Media (www.universia.net.co); CIDET (www.cidet.com.co); Army University of Nueva
Granada (www.umng.edu.co); Colombian Engineering School (www.escuelaing.edu.co);
Del Norte University (www.uninorte.edu.co); Colombian Pedagogic and Technological
University (www.uptc.edu.co); Nariño University (www.udenar.edu.co); Sabana University
(www.unisabana.edu.co), among others.
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other actors in Latin America – e.g. Brazilian Ministry of Development, Industry and
Commerce (www.mdic.gov.br); Guatemalan S&T Office (www.concyt.gob.gt); Salvadorian
S&T Office (www.conacyt.gob.sv); Salvadorian Ministry of Economy (www.minec.gob.sv);
Peruvian S&T Office (www.concytec.gob.pe); Pontifical Catholic University of Peru
(www.pucp.edu.pe);
Futures
Node
of
Mexico
(www.nodofuturomexico.org);
Communication Secretary of Rio Negro in Argentina (www.comunicacion.rionegro.gov.ar);
National Autonomous University of Mexico (www.unam.mx); among others.



international bodies – e.g. Andres Bello Agreement (CAB – www.cab.int.co); the Andean
Development Corporation (CAF – http://pac.caf.com); ECLAC (www.eclac.org); UNESCO
(www.unesco.org); IPTS-JRC-EC (http://ipts.jrc.ec.europa.eu); UNIDO (www.unido.org);
Organisation of Ibero-American States (http://www.oei.es); among others.
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Criterion 09: Level of commitment and engagement of participants
As well as involving the production of results on many themes, and the commitment of many
participants in this process, there is also a capability-building element to the programme.
Hundreds of experts have been trained to organise and implement Foresight activities – or at
least certain elements of these, such as horizon scanning. Many other experts and other
potential participants should be aware of, and positively inclined towards, Foresight projects.
This should create a solid basis for further dissemination of Foresight practice, and further
development of capabilities, if conditions in the country are receptive to this. Of course, this
would also require the commitment of individuals and institutions to absorb the results of
CTFP projects, and identify opportunities for their own organisations and regions.
Several interviewees (especially project leaders) indicated that the breadth and commitment
of participants from the academic and public sectors provided a healthy flow of ideas on
challenges and opportunities around the sectors and themes covered by CTFP projects.
These views are confirmed in the results of the stakeholders‟ commitment to the evaluation of
CTFP (see Figure 6.10), which show that 60% of participants are from the scientific and
academic community. The second largest group of stakeholders contributing to the evaluation
is the public sector, followed by the private sector, other actors (such as consultants), and
international organisations.

Figure 6.10: Stakeholders’ commitment to the evaluation of CTFP
6%
6%

3%

Scientific/Academic Community
60%

Public Sector
Private Sector
Other
25%

International Organisation

In a way, the evaluation survey results can also be used to discern the level of regional
commitment, at least to the evaluation of CTFP (see Figure 6.11, below). From the
geographical distribution of responses, we can observe very high levels of commitment
among stakeholders from Cundinamarca (mainly Bogotá) and Valle del Cauca (mainly Cali)
departments. Moderate commitment is more likely to be found abroad (with international
collaborators), followed by stakeholders from Antioquia (especially in Medellín) and Risaralda
(Pereira). Other departments and cities showed a much lower level of commitment to the
CTFP evaluation process.
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Figure 6.11: Geographical commitment to evaluation of CTFP
3%

1% 1%

Cundinamarca (Bogotá)

1%

6%

Valle del Cauca (Cali)
8%

34%

International Collaborator
Antioquia (Medellín)
Risaralda (Pereira)

11%

Cauca (Popayán)
Atlántico (Barranquilla)
Santander (Bucaramanga)
Tolima (Ibagué)
34%

Nevertheless, the composition of expert panels could be improved in several ways.
There has been some overrepresentation of figures from administration. Effort has to
be put into attracting more experts from the fields covered by the project (though
these have to be experts who can explore wider areas than those internal to the
science and technology in question). Engaging those with broader expertise (e.g.
knowledge of several other areas of research and practice) can be helpful here.
Engagement of industry is more challenging, and has presented difficulties even for
well-resourced national Foresight exercises. It is especially important, in S&T-related
Foresight activities in particular, to facilitate communication and network building
between the public research base, and private sector research, and other elements of
industry whose knowledge is relevant (say, marketing, finance, etc.). Industry is most
likely to be mobilised when its members really believe that the Foresight activity could
produce results relevant to their business or – as importantly – could have impacts on policy
and the business environment that are significant to them. (Even so, it is typically very hard to
engage representatives from most small and medium-sized enterprises, though sometimes
industry associations and the like can effect communication here.) In this respect, the
FOMIPYME project set a good precedent as to how Foresight can be used to this end. One
other way of engaging industry would be to offer training courses that are more oriented
towards industrial companies and innovation, rather than “upstream” S&T issues. Such an
orientation may even engage people from SMEs, though this is most likely when the courses
are tied to the context of a particular region and cluster.
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Criterion 10: Level of novelty and impact of projects
In this section, the assessment of the level of novelty and impact of projects will focus on the
online evaluation survey results (see Annexe E). However, this evaluation has assessed the
impact of projects in many different ways. For example, we have combined documentary
analysis and case studies to assess a wide range of codified outputs produced (e.g. reports,
journal articles, databases, and the like) – the so-called product benefits. Other (often more
important) impacts result from the so-called process benefits. These have been evaluated
with interviews and, in particular, the online survey. Here we will focus on the latter, given that
it provides a clear picture of stakeholders‟ views about each project.
Table 6.2 (below) shows the assessment that 79 stakeholders made about the results and
impacts of CTFP projects. They were asked to assess up to three projects where they have
participated or about which they feel knowledgeable enough because, for example, they have
read interim or final reports. The figure in brackets next to the project name indicates the
number of stakeholders assessing the project. This ranged from nine actors in the Pilot Study
on Electricity Cluster to 39 stakeholders in the Colombia STI Vision 2019 project. To have an
idea of what these numbers represent, these figures are double and sometimes triple the
number of stakeholders involved in the evaluation of projects run during the third cycle of the
UK Foresight programme.
In terms of findings and outputs, 19 projects have novel and already applied results (i.e.
research agendas set or policy recommendations implemented). In six of these projects, over
25% of respondents are aware of some applications of novel results.
The results also show that 22 of the 24 projects are believed to have had immediate positive
impacts on the Colombia STI system. Among those, 17 were perceived as having had very
positive impacts already. As for their potential impacts, there is a very optimistic consensus
on 13 projects, where 50% of respondents expect very positive impacts. Two convincing
indicators of the neutrality of these opinions are the diversity of the sample (see Figures 6.8
and 6.9, above)9 and the type of involvement in the projects (see Figure 6.12, below).
The information about the type of involvement in the project is important, because it shows
that on average the assessment had a good balance of stakeholders. Those who are
knowledgeable of the results, but who did not participate in the projects make up 47% of
stakeholders, and those who conducted the study make up 53%, divided into beneficiary
(19%), project participant (12%), advisor/assistant (12%), project coordinator (seven percent)
and project sponsor (three percent). The category of beneficiary may seem a bit blurred, but
its inclusion was important, because it indicates whether the respondents believed their
involvement in the programme was directly rewarding.

9

The results presented in Table 6.2 should not be considered statistically relevant, but they should
not be ignored either, because that they reflect the opinions of a diverse sample of 79
stakeholders: 47 from the scientific community, 20 from the public sector, five from the private
sector, two from international organisations and five from other sectors, including consultancy. In
addition, the geographical distribution of responses shows participation from nine departments
(Valle 34%, Bogotá 33%, Antioquia 8%, Risaralda 6%, Cauca 3%, Cundinamarca 1%, Atlántico
1%, Santander 1%, Tolima 1%), as well as international collaborators (11%) from Brazil, Chile,
Ecuador, Panama, Venezuela and the UK.
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Table 6.2: Assessment of results and impacts of CTFP projects
Findings &
Outputs
The Colombian Foresight Programme
(Second Cycle: 2005–08)

Immediate
Impact

N.& Applied
N.& Applicable
Novel
Unoriginal
Don't know

Future
Impact

Very Positive

Very Positive

Positive

Positive

Neutral

Neutral

Negative

Negative

Don't know

Don't expect

P-09: Productive Transformation into a Know . Eco. (34)
P-10: DNP: Colombia STI Vision 2019 (39)
P-11: MCIT: FOMIPYME Strategies (14)
P-12: C. Excellence: Tuberculosis (17)
P-13: C. Excellence: Hardening Surface (16)
P-14: C. Excellence: Medicinal Plants (18)
P-15: C. Excellence: Black Sigatoka in Plantain (15)
P-16: C. Excellence: Conflict Resolution (14)
P-17: EAAB/EPM: Pilot Study on Water Recycling (14)
P-18: CIDET: Pilot Study on Electricity Cluster (9)
P-19: Colciencias: Biodiesel Production Technologies (10)
P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)

0%

25%

50%

P-21: Colciencias: Electronics Applied to Agriculture (14)
P-22: Colciencias: Nanotech Manufacturing Methods (13)
P-23: Colciencias: Malaria Vaccines (10)
P-24: Colciencias: Social Conflicts Resolution (13)
P-25: Colciencias: National Capacities in HE, R&I (16)
P-26: MADR: Furniture and Wood Products (17)
P-27: MADR: Cacao and Chocolate (11)
P-28: MADR: Dairy Products (13)
P-29: MADR: Tilapia Fish (12)

0%

25%

0%

P-30: CAB: Productive Transformation and HE (32)

25%

P-31: SCOPE: Scenarios for RTD Cooperation (12)
P-32: SELF-RULE: Strategic Euro-Latin Foresight (19)
0%0%
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Figure 6.12: Type of project involvement of survey respondents
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P-09: Productive Transformation into a Know . Eco. (34)
P-10: DNP: Colombia STI Vision 2019 (39)
P-11: MCIT: FOMIPYME Strategies (14)
P-12: C. Excellence: Tuberculosis (17)
P-13: C. Excellence: Hardening Surface (16)
P-14: C. Excellence: Medicinal Plants (18)
P-15: C. Excellence: Black Sigatoka in Plantain (15)
P-16: C. Excellence: Conflict Resolution (14)
P-17: EAAB/EPM: Pilot Study on Water Recycling (14)
P-18: CIDET: Pilot Study on Electricity Cluster (9)
P-19: Colciencias: Biodiesel Production Technologies (10)
P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)
P-21: Colciencias: Electronics Applied to Agriculture (14)
P-22: Colciencias: Nanotech Manufacturing Methods (13)
P-23: Colciencias: Malaria Vaccines (10)
P-24: Colciencias: Social Conflicts Resolution (13)
P-25: Colciencias: National Capacities in HE, R&I (16)
P-26: MADR: Furniture and Wood Products (17)
P-27: MADR: Cacao and Chocolate (11)
P-28: MADR: Dairy Products (13)
P-29: MADR: Tilapia Fish (12)
P-30: CAB: Productive Transformation and HE (32)
P-31: SCOPE: Scenarios for RTD Cooperation (12)
P-32: SELF-RULE: Strategic Euro-Latin Foresight (19)
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Impacts, including product and process benefits, are important elements of this evaluation.
However, these have been difficult to compile, given that the programme is better described
as the sum of its parts. There has not been a systematic effort to integrate the findings of the
24 projects, or to capitalise on the learning from the various types of capacity-building
activities. For this reason, in the next section we present snapshots of the main impacts of
each of those 24 projects.

84

Fully-Fledged Evaluation of Foresight: Achievements and Impacts of CTFP

6.2. Evaluation of impacts on the national science, technology and
innovation (STI) system
In order to better appreciate the immediate impacts of the programme, we have clustered the
projects into five major impact domains:
Criterion 11: Impact on public and private policies and strategies

(nine projects)

Criterion 12: Impact on agendas of STI programmes and institutions

(six projects)

Criterion 13: Impact on the consolidation of research groups

(five projects)

Criterion 14: Impact on the consolidation of S&T capacities

(two projects)

Criterion 15: Impact on international projects

(two projects)
Findings &
Outputs

Immediate
Impact

Future
Impact

Criterion 11: Impact on public and private
policies/strategies
(nine
Very Positive
N.& Applied
Very Positive
The Colombian Foresight Programme
projects)(Second Cycle: 2005–07)
N.& Applicable
Positive
Positive
Novel

Neutral

Neutral

Finally, nine projects have impacted on public andUnoriginal
private policies.Negative
We describe these
below.
Negative
Don't know

Don't expect

Don't know

P-09: Productive Transf ormation into a Know . Eco. (34)
P-10: DNP: Colombia STI Vision 2019 (39)

(1) Productive Transformation of Colombia into a Knowledge Economy – This project
P-11: MCIT:
Strategies
(14)
managed to change
the FOMIPYME
way in which
“authentic
productivity” is understood in Colombia, that
is, to produce what
really matters. The project has also become a source of information on
P-12: C. Excellence: Tuberculosis (17)
concepts and ideas about the challenges and opportunities of the knowledge economy. The
P-13: C. Excellence:
Hardening
Surf
(16) and indicators, which have already been used in
study has produced
a large
amount
ofacedata
several national
regional
initiatives.
In particular, recognition of the important role of
P-14: and
C. Excellence:
Medicinal
Plants (18)
innovations that make use of available knowledge for the development of the country has
P-15: C. Excellence: Black Sigatoka in Plantain (15)
been one
of the pillars of recent activities carried out by the Regional Councils for
Competitiveness.
P-16: C. Excellence: Conf lict Resolution (14)
The project has become important
for the technological innovation
processes of the industrial sector,
mainly because it shows the gaps
and weaknesses of the productive
sectors in Colombia. It also shows
that the country needs to invest
much more in the manufacturing
and services sectors, given that
Colombia is at risk of lagging
behind other countries with similar
economic
development.
By
highlighting these issues, it
created the conditions for an open
and
constructive
dialogue
between the government and the
private sector.

P-17: EAAB/EPM: Pilot Study on Water Recycling (14)
P-18: CIDET: Pilot Study on Electricity Cluster (9)
P-19: Colciencias: Biodiesel Production Technologies (10)
P-20: Colciencias: Bioinputs (e.g. biof ertilizers) (13)
P-21: Colciencias: Electronics Applied to Agriculture (14)
P-22: Colciencias: Nanotech Manuf acturing Methods (13)
P-23: Colciencias: Malaria Vaccines (10)
P-24: Colciencias: Social Conf licts Resolution (13)
P-25: Colciencias: National Capacities in HE, R&I (16)
P-26: MADR: Furniture and Wood Products (17)
P-27: MADR: Cacao and Chocolate (11)
P-28: MADR: Dairy Products (13)
P-29: MADR: Tilapia Fish (12)
P-30: CAB: Productive Transf ormation and HE (32)
P-31: SCOPE: Scenarios f or RTD Cooperation (12)

850%
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25%
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25%

50%
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These dialogues have led to immediate impacts, in the form of contributions to public policy
documents, such as: STI Vision 2019; the National Development Plan (2007–10); and the
Findings & Immediate
Future
national research and innovation policy. Final and interim reports have been of particular
Outputs
Impact
Impact
interest for policy-makers dealing with territorial development. However, any further
continuation or synthesis effort would have to link
territorial
planning
Very Positive
N.& aspects
Applied of traditional
Very Positive
The Colombian Foresight Programme
processes (e.g. urban studies) with ongoing N.&
projects
promoting
Applicable
Positive and
Positivelocal economic
(Second Cycle: 2005–07)
sustainable development (e.g. landscape management
far, the project
still has a
Novel studies). So
Neutral
Neutral
very sectoral image, and its impacts would be greater
if further analysis
were
to
be
done on
Unoriginal
Negative
Negative
inter-sectoral and inter-territorial issues and strategies.
Don't know
Don't expect
Don't know
P-09: Productive Transformation into a Know . Eco. (34)
P-10: DNP: Colombia STI Vision 2019 (39)
P-11: MCIT: FOMIPYME Strategies (14)

(2) Colombia STI Vision 2019 – This project shows clear leadership by the National Planning
P-12: C. Excellence: Tuberculosis (17)
Department (DNP) in the development of long-term visions. It demonstrated that different
stakeholders
can
take part
in a participative
planning process aimed at creating a shared
P-13:
C. Excellence:
Hardening
Surface (16)
vision for the country. The study covered a large number of topics and themes of great
relevance. P-14: C. Excellence: Medicinal Plants (18)
P-15: C. Excellence: Black Sigatoka in Plantain (15)

The medium- to long-term perspective on
C. Excellence:
Conflict
Resolution
(14)
RTD issuesP-16:
which
it achieved
has
allowed
anticipatory
thinking
resource
P-17: EAAB/EPM:
Pilotand
Studyinformed
on Water Recycling
(14)
allocation. The results (see Annexe B01)
P-18: CIDET:policy-making
Pilot Study on Electricity
(9)
have supported
and Cluster
helped
toP-19:
identify
key stakeholders responsible for
Colciencias: Biodiesel Production Technologies (10)
the implementation of recommendations.
P-20: Colciencias:
(e.g. biofertilizers)
(13)
The proposed
visionBioinputs
has paved
the path for
theP-21:
elaboration
of regional development
Colciencias: Electronics Applied to Agriculture (14)
plans. The project has mainly focused on
P-22:issues,
Colciencias:
Nanotech
Manufacturing
Methods
(13)
S&T
thus
leaving
innovation
rather
unattended. However,
the results have
P-23: Colciencias: Malaria Vaccines (10)
already helped Colciencias to design a
Socialsuch
Conflictsas:
Resolution
(13)
numberP-24:
of Colciencias:
open calls,
mobility
programmes
for
postgraduate
studies
at
P-25: Colciencias: National Capacities in HE, R&I (16)
the national and international levels;
MADR: Furniture
and Wood
Products (17)
research P-26:
mobilities
related
to innovation
and technology development projects; and
P-27: MADR: Cacao and Chocolate (11)
advanced capacity building programmes on
strategic innovationP-28:
management
for the
MADR: Dairy Products
(13)
business sector, for example.

P-29: MADR: Tilapia Fish (12)

0%

0%

25%

0%

25%

50%

The conceptual
framework
of the and
project
P-30: CAB: Productive
Transformation
HE (32)is novel, in that it brought together concepts of
productive transformation and scientific-technological developments. Its simple and
P-31: SCOPE: Scenarios for RTD Cooperation (12)
straightforward
methodology – literature reviews, STI indicators, panels, scenario workshops
and essays
–
became
pedagogic
and illustrative
evidence of the need to rethink the role of
P-32: SELF-RULE: Strategic
Euro-Latin Foresight
(19)
STI in Colombia. Some results and recommendations have been included in the National
0% Plan.
50%
0%
50%100%
100%
0% STI
25% 100% 0%50%50% 100%
75%
Development Plan (2007–10); and the National
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P-10: DNP: Colombia STI Vision 2019 (39)
P-11: MCIT: FOMIPYME Strategies (14)
P-12: C. Excellence: Tuberculosis (17)

(3) FOMIPYME Strategies – Participants from the public, private and academic sectors found
C. Excellence: Hardening Surface (16)
this projectP-13:
very
useful because FOMIPYME (a public fund for micro, small and medium
enterprises) was
not
workingMedicinal
in technology
P-14: C. Excellence:
Plants (18) development and innovation, which was its initial
goal. Therefore, the use of Foresight approaches to support decision making and a strategic
P-15: C. Excellence: Black Sigatoka in Plantain (15)
redirection
of FOMIPYME was perceived as interesting, timely and necessary.
P-16: C. Excellence: Conflict Resolution (14)

In addition, the project offered a unique opportunity for multi-stakeholder interactions,
P-17: EAAB/EPM:
Pilot Study
Water Recycling Industry
(14)
including:
the Ministry
ofonCommerce,
and Tourism; DNP; Colciencias; National
University
of
Colombia;
Ministry
of
Agriculture;
Bancoldex; SENA; Corinca and various
P-18: CIDET: Pilot Study on Electricity Cluster (9)
enterprises. This dialogue had been impossible for many years, so this is seen as the first
P-19: Colciencias:
Production Technologies (10)
achievement
ofBiodiesel
the project.
P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)

The work produced a structured
P-21: Colciencias:
Applied
to Agriculture (14)
analysis
of the Electronics
origins and
current
situation of FOMIPYME through
P-22: Colciencias: Nanotech Manufacturing Methods (13)
different activities (e.g. workshops
and electronicP-23:
surveys)
focused
on
Colciencias:
Malaria Vaccines
(10)
The
Colombian
Foresight
Programme
six major issues: value chain
Colciencias:
Social Conflicts
Resolution (13)
(Second
Cycle:
2005–07)
issues; P-24:
funding;
human
talent;
customer
services;
administrative
P-25: Colciencias:
National
Capacities in HE, R&I (16)
and management issues; and
P-26: MADR: Furniture and Wood Products (17)
networking
and
inter-territorial
relations.
The
study
built
four
MADR: Cacao
Chocolate
(11)
P-09: ProductiveP-27:
Transformation
intoand
a Know
. Eco. (34)
scenarios about policy instruments
P-28:
MADR:STI
Dairy
Products
(13)
P-10: DNP:
Colombia
Vision
2019 (39)
promoting technology
development
and innovation in SMEs.
P-29: MADR: Tilapia Fish (12)

Findings &
Outputs

Future
Impact

N.& Applied

Very Positive

Very Positive

N.& Applicable

Positive

Positive

Novel

Neutral

Neutral

Unoriginal

Negative

Negative

Don't know

Don't know

Don't expect

0%

P-11: MCIT: FOMIPYME Strategies (14)

Immediate
Impact

0%

25%

0%

25%

50%

P-30: CAB:
Productive
Transformation
and HE (32)
Immediate
impacts
so far
been
limited
P-12: C.have
Excellence:
Tuberculosis
(17)

in terms of the institutional exploitation of
findings.
However,
the
results
have
already
become
a point of reference on how wellP-31: SCOPE: Scenarios for RTD Cooperation (12)
Excellence: Hardening Surface (16)
structured P-13:
and C.consensus-oriented
approaches can be used to redesign and renovate
P-32: SELF-RULE:
Strategic
Euro-Latin
Foresight
strategies
in the
sector.
Therefore,
potential impacts may be in the form of replication
P-14:public
C.
Excellence:
Medicinal
Plants (19)
(18)
or adaptation of the FOMIPYME experience to other
contexts
or institutions.
0%
50% 100% 0%
50% 100% 0%
50% 100%
P-15: C. Excellence: Black Sigatoka in Plantain (15) 0%

25%

50%

75%

100%

P-16: C. Excellence: Conflict Resolution (14)
P-17: EAAB/EPM: Pilot Study on Water Recycling (14)
P-18: CIDET: Pilot Study on Electricity Cluster (9)

(4) Pilot Study on Water Recycling – This project
Colciencias:
Biodiesel has
Production
Technologies
(10)
onP-19:
water
recycling
been
a demonstrative
exercise
led by Bioinputs
the Aqueduct
and(13)Sewage
P-20: Colciencias:
(e.g. biofertilizers)
Enterprise of Bogota (EAAB) and Public Enterprise
Colciencias:
Electronics
Appliedwater
to Agriculture
(14) tends
of P-21:
Medellin
(EPM).
Although
recycling
toP-22:
be a
more successful strategy in countries with
Colciencias: Nanotech Manufacturing Methods (13)
water shortages, these types of programmes have
P-23: Colciencias:
Malaria Vaccines
become important
in Colombia,
due to (10)
increasing
prices of public services, the growing difficulties for
P-24: Colciencias: Social Conflicts Resolution (13)
water distribution in certain areas, and the
increasing
levels ofNational
waterCapacities
contamination.
P-25: Colciencias:
in HE, R&I (16)
P-26: MADR: Furniture and Wood Products (17)
P-27: MADR: Cacao and Chocolate (11)
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P-28: MADR: Dairy Products (13)
P-29: MADR: Tilapia Fish (12)

0%

0%

25%

25%

50%

25%

Findings &
Outputs

Immediate
Impact

Future
Impact

Findings
Immediate
N.& Applied&
Very Positive
The Colombian Foresight Programme
Evaluating Foresight
Outputs
Impact
N.& Applicable
Positive
(Second Cycle: 2005–07)
Novel
N.& Applied

Future
Very
Positive
Impact
Positive
Neutral
Very Positive

Neutral

Very Positive
The Colombian Foresight Programme
Unoriginal
Negative
Negative
Applicable
Positive
The results
of the evaluation
show that the projectN.&
provided
valuable
information on
key water
Positive
(Second
Cycle: 2005–07)
Don't know
expect
Don't know
recycling technologies, which are not currently applied
in Colombia,
but whichDon't
could
bring
Novel
Neutral
Neutral
potential benefits to the country. In so doing, theUnoriginal
exercise produced
some
scenarios
and
a
Negative
Negative
P-09: Productive Transformation into a Know . Eco. (34)
research agenda associated to these. The preservation
of
the
environment
and
possibilities
Don't know
Don't expect
Don't know
to improve water
treatment
the recycling
P-10: DNP:
Colombiaand
STI Vision
2019 (39) process have been the main issues considered
in the
P-09:scenarios.
Productive Transformation into a Know . Eco. (34)
P-11: MCIT: FOMIPYME Strategies (14)

P-10:efficiency,
DNP: Colombia
STI Vision
2019had
(39)
its
the
project
P-12: C. Excellence:
Tuberculosis
(17)

In terms of
some difficulties delivering on time with some
activities, including
the
preparation
of
the
final
report, extending to the end of summer 2008.
P-11: MCIT: FOMIPYME Strategies (14)
P-13: pilot
C. Excellence:
Hardening
However, the
managed
to Surface
create(16)
some Foresight and HS capacities, which were
P-12:
Excellence: Tuberculosis
(17)
incorporated into
theC.decision-making
processes
of EAAB and EPM. The participants of these
P-14: C. Excellence: Medicinal Plants (18)
courses claim to have gained basic skills on: how to monitor trends and drivers; how to
P-13: C. Excellence: Hardening Surface (16)
P-15:
C. Excellence:
Black
Sigatoka
in Plantain (15) needs; how to identify and prioritise business
interpret
trends
in the
light
of companies‟
Excellence:
Medicinal long-term
Plants (18) planning issues.
opportunities;P-14:
andC.how
to approach
P-16: C. Excellence: Conflict Resolution (14)

P-15: C. Excellence: Black Sigatoka in Plantain (15)
P-17: EAAB/EPM: Pilot Study on Water Recycling (14)
P-16: C. Excellence: Conflict Resolution (14)
P-18: CIDET: Pilot Study on Electricity Cluster (9)
P-17: EAAB/EPM: Pilot Study on Water Recycling (14)
P-19: Colciencias: Biodiesel Production Technologies (10)

(5) Pilot P-18:
Study
on Pilot
Electricity
ClusterCluster
– This
CIDET:
Study on Electricity
(9) project was
P-20: Colciencias:
Bioinputs
biofertilizers)
(13) Technology
conducted
by Centre
for (e.g.
Research
and
P-19: Colciencias:(CIDET).
Biodiesel Production
Technologies
Development
is important
to(10)
recognise the
P-21: Colciencias: Electronics It
Applied
to Agriculture
(14)
fundamental
role of cluster organisations in the electric
P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)
P-22: Colciencias:
Nanotech
Manufacturing
Methods (13)
sector.
Colombia
has good
competitive
advantages in
P-21:
Colciencias:
Electronics Applied
to Agriculture
(14) develop an
this
sector
andP-23:
Foresight
activities
may
help
Colciencias: Malaria Vaccines (10)
assertive long-term strategy. At the time of the CTFP
P-22: Colciencias: Nanotech Manufacturing Methods (13)
evaluation
thisConflicts
Pilot Study
was
P-24:(2007–08),
Colciencias: Social
Resolution
(13)still ongoing
and this is probably
why
survey
respondents
did not
P-23: Colciencias: Malaria Vaccines (10)
P-25: Colciencias: National Capacities in HE, R&I (16)
think any of the preliminary findings had been applied.
P-24: Colciencias: Social Conflicts Resolution (13)
P-26: MADR: Furniture and Wood Products (17)
P-25: Colciencias: National Capacities in HE, R&I (16)
P-27: MADR: Cacao and Chocolate (11)
P-26: MADR: Furniture and Wood Products (17)
P-28: MADR: Dairy Products (13)
P-27: MADR: Cacao and Chocolate (11)

P-29:Wood
MADR: Tilapia
Fish (12)
(6) MADR: Furniture and
Products
–
P-28:
MADR:
Dairy
Products
(13)
The immediate
impacts
of
this
project
are
P-30: CAB: Productive Transformation and HE (32)
mainly in the form of P-29:
newMADR:
capacities
and
Tilapia Fish (12)
SCOPE: Scenarios
for RTD Cooperation
(12)
skills inP-31:
Foresight,
competitive
intelligence
P-30: CAB: Productive
Transformation
and HE (32)
and productive
chain approaches
gained
by
P-32: SELF-RULE: Strategic Euro-Latin Foresight (19)
key stakeholders (i.e. actors from the
P-31: SCOPE: Scenarios for RTD Cooperation (12)
various segments of the productive chain) 0%
participating
in the Strategic
study. Euro-Latin Foresight (19)
P-32: SELF-RULE:

0%

0%

25%

0%

0%

25%

0%

50%
25% 100% 0%50%50%

0%

25%

50%

0%

25%

50%

100%
0%
75%

50%100%
100%

0%
50%100%
100%
25% 100% 0%50%50% 100%
75%
In particular, actors in the public sector 0% 0% 50%
have learned new ways to deal with
traditional problems of planning and
allocation of resources devoted to research
and technology development activities. The
project did not engage the private sector sufficiently. However, it could be argued that the
private sector has increased the level of trust and confidence in its relation with the public
sector, given that the project did appreciate and take into account opinions received both
during the exercise and after the presentation of final results (see Annexe B06).
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P-09: Productive Transformation into a Know . Eco. (34)
P-17: EAAB/EPM: Pilot Study on Water Recycling (14)
P-10: DNP: Colombia STI Vision 2019 (39)
P-18: CIDET: Pilot Study on Electricity Cluster (9)
P-11:
MCIT: FOMIPYME
Strategies
(14)
Fully-Fledged
Evaluation
of Foresight:

Achievements and Impacts of CTFP

P-19: Colciencias: Biodiesel Production Technologies (10)
P-12: C. Excellence: Tuberculosis (17)

Findings & Immediate
Future
P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)
As for potential
impacts,Hardening
it has Surface
been(16)
noticed Outputs
that the Ministry
of Agriculture
used a
Impact
Impact
P-13: C. Excellence:
methodology
forElectronics
the identification
of STI(14)
priority areas and budget allocation which is rather
P-21: Colciencias:
Applied to Agriculture
Very Positive
N.& Applied
Very Positive
P-14:
C. Excellence:
Plants
The Colombian
Foresight
Programme
different
to the
one
used toMedicinal
identify
STI(18)
priorities in other government
agencies, including
P-22: Colciencias: Nanotech Manufacturing Methods (13)
N.& Applicable
Positive
Positive
Colciencias.
The combination
of Foresight and productive chain approaches has
helped to
(Second
Cycle: 2005–07)
P-15: C. Excellence: Black Sigatoka in Plantain (15)
Novel
Neutral
Neutral
identify specific
technological
needs
and
opportunities
for
the
productive
sectors.
This new
P-23: Colciencias: Malaria Vaccines (10)
Unoriginal
Negative
Negative
P-16: C.
Excellence:may
Conflict
Resolution
way of setting
priorities
result
in (14)
a more efficient way of using public resources in
P-24:
Colciencias:
Conflicts Resolution
(13)
Don't are
know
expect
Don't know
research.
Among
theSocial
immediate
results of
the project
the proposed
research Don't
agenda
and
P-17: EAAB/EPM: Pilot Study on Water Recycling (14)
the identification
of
key
issues
to
be
considered
in
the
formulation
of
public
policies.
P-25: Colciencias: National Capacities in HE, R&I (16)

P-09: Productive Transformation into a Know . Eco. (34)
P-18: CIDET: Pilot Study on Electricity Cluster (9)
P-26: MADR: Furniture and Wood Products (17)
P-10: DNP: Colombia STI Vision 2019 (39)
P-19: Colciencias: Biodiesel Production Technologies (10)
P-27: MADR: Cacao and Chocolate (11)
P-11: MCIT: FOMIPYME Strategies (14)
P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)
P-28: MADR: Dairy Products (13)
P-12: C. Excellence: Tuberculosis (17)
(7)P-21:
MADR:
Cacao
andApplied
Chocolate
– Some
participants in this
Colciencias: Electronics
to Agriculture
(14)
P-29:
MADR:
Tilapia Fish
(12)
0%
25%
50%
0%
25%
project have
referred
to
the
results
as
being
highly promising.
P-13: C. Excellence: Hardening Surface (16)
0%
P-22: Colciencias:
Nanotech
Manufacturing
Methodsrecommendations
(13)
However,
in
order
to
be
implemented,
need
to
P-30: CAB: Productive Transformation and HE (32)
P-14: C. Excellence: Medicinal Plants (18)
be widely disseminated
and monitored. The study focused on the
P-23: Colciencias: Malaria Vaccines (10)
P-31:
SCOPE:
Scenarios forinRTD
Cooperation
(12)
identification
of problems
various
segments
of the production
P-15: C. Excellence:
Black Sigatoka
in Plantain
(15)
P-24: Colciencias:
Social Conflicts
Resolution
(13)
chain.
These
were
mainly
associated
with
insufficient
development
P-32: SELF-RULE: Strategic Euro-Latin Foresight (19)
P-16: C.
Conflict Resolution
of the segment,
orExcellence:
low competitive
level of(14)
the chain. The results of
P-25: Colciencias: National Capacities in HE, R&I (16)
50%
0%50%50% 100%
0%
50%100%
100%
0% 0%research
25% 100%
75%
the project
(see Annexe B07) are the proposed
agenda
P-17: EAAB/EPM: Pilot Study on Water Recycling (14)
and the identification
of
key
issues
to
be
considered
in
the
formulation
of
public
policies.
P-26: MADR: Furniture and Wood Products (17)
P-18: CIDET: Pilot Study on Electricity Cluster (9)
P-27: MADR: Cacao and Chocolate (11)
P-19: Colciencias: Biodiesel Production Technologies (10)
P-28: MADR: Dairy Products (13)
P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)

P-29: MADR: Tilapia Fish (12)

0%

0%

25%

0%

0%

25%

25%

50%

25%

50%

0%
Colciencias:
Applied
to Agriculture
(14)
(8)P-21:
MADR:
DairyElectronics
Products
– Some
respondents
– who took part in
P-30: CAB: Productive
Transformation
and associated
HE (32)
anP-22:
independent
World
Bank
mission
with
a
grant
that
Colciencias: Nanotech Manufacturing Methods (13)
the Ministry of Agriculture received – have witnessed the
P-31: SCOPE: Scenarios for RTD Cooperation (12)
relevance of the
Foresight
defining
P-23:
Colciencias:work
Malariain
Vaccines
(10)research agendas. The
results
ofSELF-RULE:
the project
have
been Foresight
used to(19)
inform and shape other
P-32:
Strategic
Euro-Latin
Colciencias: Social Conflicts Resolution (13)
regionalP-24:
initiatives
(see Annexe B08). Both the methodology and
50%
0%
50%100%
100%
25% 100%
50%50% 100%
75%
the research
process
have
been inadapted
to0%an0%ongoing
study0%
on
P-25: Colciencias:
National
Capacities
HE, R&I (16)
horticulture in the Valle del Cauca region. Dissemination of key
P-26: MADR: Furniture and Wood Products (17)
findings is
vital in order to increase the possibilities for the different actors in the productive
chain to apply them.
P-27: MADR: Cacao and Chocolate (11)

25%

25%

P-28: MADR: Dairy Products (13)
P-29: MADR: Tilapia Fish (12)
P-30: CAB: Productive Transformation and HE (32)

0%

(9) Project 29: MADR: Tilapia Fish – The immediate impacts of
P-31: SCOPE:
for RTD Cooperation
the results
includeScenarios
the development
of a(12)
research agenda for the
next P-32:
fiveSELF-RULE:
years (see
Annexe
B09).
The
participation of the
Strategic Euro-Latin Foresight (19)
productive, government and academic sectors allowed for a better
0%
50%
0%50%50% 100%
0%
50%100%
100%
25% 100%The
75%
absorption and application of results by 0%
different
actors.
elaboration of a research agenda has led to discussions about
policy, technical and social actions that need to be undertaken in
order to increase the productivity and competitiveness of the
sector. In some regions, the project has involved families and members of civil society who
had been trying move to a different agricultural market, and for whom Tilapia fish became an
attractive option.
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25%

P-12: C. Excellence: Tuberculosis (17)
P-13: C. Excellence: Hardening Surface (16)

Evaluating Foresight

Findings &
Outputs

P-14: C. Excellence: Medicinal Plants (18)

Immediate
Impact

Future
Impact

P-15: C. Excellence: Black Sigatoka in Plantain (15)

Criterion 12: Impact on agendas of STI programmes/institutions
(sixPositive
Very
N.& Applied
Very Positive
The Colombian
Foresight
Programme
P-16:
C.
Excellence:
Conflict
Resolution
(14)
projects)(Second Cycle: 2005–07)
N.& Applicable
Positive
Positive
Novel

P-17: EAAB/EPM: Pilot Study on Water Recycling (14)

Neutral

Neutral

CTFP supported six projects impacting on the agendas
of STI programmes
Unoriginal
Negative
Negative and institutions:
P-18: CIDET: Pilot Study on Electricity Cluster (9)

Don't know

Don't expect

Don't know

P-19: Colciencias: Biodiesel Production Technologies (10)
P-09: Productive Transformation into a Know . Eco. (34)
P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)

(1) Colciencias:
Production
Technologies
–
P-10:Biodiesel
DNP: Colombia
STI Vision 2019
(39)
P-21: Colciencias: Electronics Applied to Agriculture (14)
The
project is seen as valuable, due to the horizonP-11: MCIT: FOMIPYME Strategies (14)
scanning
capacities
and
skills generated.
The results
P-22: Colciencias:
Nanotech
Manufacturing
Methods (13)
provide guidelines
help to
understand
P-12:which
C. Excellence:
Tuberculosis
(17) the state
P-23: Colciencias: Malaria Vaccines (10)
of development
of various technologies and the
P-13:
C. Excellence:
Hardening
Surface (16)
research
dynamics
biodiesel
production
P-24: Colciencias: Socialin
Conflicts
Resolution (13)
technologies. P-14:
TheC. Excellence:
final report
has
been
Medicinal Plants (18) a useful
P-25: Colciencias: National Capacities in HE, R&I (16)
source
of information based on patent and
P-15: C. Excellence:
Black
Sigatoka in Plantain
(15)
bibliometrics
analysis.
Its and
findings
(see Annexe
B02)
P-26: MADR:
Furniture
Wood Products
(17)
have been presented in recent events and seminars
P-16:P-27:
C. Excellence:
Conflict Resolution
MADR: Cacao
Chocolate (14)
(11)
on biodiesel issues,
where and
a growing
number of
P-17:have
EAAB/EPM:
Pilot
Study
on
Water
Recycling
(14)
people
asked
for
the
production
of
P-28: MADR: Dairy Products (13)a second
edition.
P-18: CIDET: Pilot Study
Electricity
Cluster
(9)
P-29:on
MADR:
Tilapia
Fish (12)

0%

0%

25%

0%

25%

50%

25%

50%

75%

25%

50%

75%

P-19: Colciencias:
Production
Technologies
P-30: CAB: Biodiesel
Productive
Transformation
and HE (10)
(32)
P-20:
Bioinputs
P-31:Colciencias:
SCOPE: Scenarios
for(e.g.
RTDbiofertilizers)
Cooperation (13)
(12)
P-32:
SELF-RULE:
StrategicApplied
Euro-Latin
Foresight (14)
(19)
P-21:
Colciencias:
Electronics
to Agriculture

(2) Colciencias: Bioinputs (e.g. biofertilisers) –
50%
0%
50%100%
100%
P-22:project
Colciencias:
Nanotech
Methods (13)
0% 0%
25% 100% 0%50%50% 100%
75%
This
is part
of aManufacturing
major institutional
effort
to build internal
Foresight and HS capacities in
P-23: Colciencias: Malaria Vaccines (10)
the different programmes of Colciencias. In
P-24:this
Colciencias:
Social Conflicts
Resolution
particular,
Bioinputs
exercise
was (13)
led by
the P-25:
Colciencias
National
Biotechnology
Colciencias: National Capacities in HE, R&I (16)
Programme and the National Agricultural S&T
Programme.
Originally,
the
of reference
P-26: MADR:
Furniture
andterms
Wood Products
(17)
for CTFP support to other Colciencias
P-27: MADR: Cacao and Chocolate (11)
programmes had
envisaged an HS phase
(based on bibliometrics
andDairy
patent
analysis),
P-28: MADR:
Products
(13)
followed by a Foresight phase with participative
P-29: MADR: However,
Tilapia Fish (12)
25%
50%
0%
25%
and policy-making approaches.
given0%
0%
that CTFP
wasProductive
approaching
its end,
ideas
P-30: CAB:
Transformation
and the
HE (32)
of building scenarios and promoting wider
P-31: SCOPE:
Scenarios
for RTD
(12) by
participation
were
later
onCooperation
dropped
Colciencias. This basically meant that the
P-32: SELF-RULE: Strategic Euro-Latin Foresight (19)
original objective of building Foresight capacities was not achieved, but it was not expected
either, at the end. The HS component, however,
interesting
50%
0%50%50% technical
100%
0% conclusions
50%100%
100%
0% 0% produced
25% 100%
75%
on how emerging bioinputs-related topics could shape research and technological
development in this area in the country (see Annexe B03).
The conclusions of the study include policy implications for Colciencias, in terms of national
policies, research activities and open calls for proposals, for example. Despite its positive
impacts, some respondents believe that the project lacked continuity, institutional support and
a strong dissemination and socialisation strategy.
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P-17: EAAB/EPM: Pilot Study on Water Recycling (14)
P-18: CIDET: Pilot Study on Electricity Cluster (9)

Findings &and Impacts
Immediate
Achievements
of CTFP

Fully-Fledged
Evaluation
of Foresight:
P-19: Colciencias: Biodiesel
Production
Technologies
(10)

Outputs

Future
Impact

Impact

P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)

The Colombian Foresight Programme
P-21: Colciencias: Electronics Applied to Agriculture (14)
(Second Cycle: 2005–07)

N.& Applied

Very Positive

Very Positive

N.& Applicable

Positive

Positive

P-22: Colciencias: Nanotech Manufacturing Methods (13)

Novel

Neutral

Neutral

Negative

Negative

Don't know

Don't expect

(3) Colciencias: Electronics Applied to AgricultureUnoriginal
– This
P-23: Colciencias: Malaria Vaccines (10)
know
project has raised
the interest of people who are Don't
aware
of the P-24:
results
and
who
believe
that
it
is
important
to
Colciencias: Social Conflicts Resolution (13)
P-09:policies
Productivepromoting
Transformation
a Know
. Eco.
foster
ainto
wider
use
of(34)
electronics by
P-25: Colciencias: National Capacities in HE, R&I (16)
Colombian farmers.
The
pertinence
and
potential
P-10: DNP: Colombia STI Vision 2019 (39)
impacts P-26:
of MADR:
theseFurniture
technologies
are
making
them
and Wood Products (17)
P-11: MCIT:not
FOMIPYME
(14)
increasingly promising,
only toStrategies
boost farmers‟
profits,
P-27:
MADR:
andprices
Chocolate
but also to cope
with
theCacao
rising
of(11)
food products.
P-12: C. Excellence: Tuberculosis (17)
The interdisciplinaryP-28:
nature
of
the
project
was a positive
MADR: Dairy Products (13)
P-13:
C.
Excellence:
Hardening
Surface
(16)
influence in the dissemination of results.
P-29: MADR: Tilapia Fish (12)
P-14: C. Excellence: Medicinal Plants (18)

0%

The findings
(see Annexe B04) indicate that the
P-30: CAB: Productive Transformation and HE (32)
application
electronics
to agriculture
P-15: C.ofExcellence:
Black Sigatoka
in Plantain is
(15)an emerging
SCOPE: Scenarios
for RTD Cooperation
area ofP-31:
interest
in a country
where (12)
investments in
P-16: C. Excellence: Conflict Resolution (14)
agriculture are growing and becoming more technologyP-32: SELF-RULE: Strategic Euro-Latin Foresight (19)
oriented.
These applications
have
also(14)
increased the
P-17: EAAB/EPM:
Pilot Study on Water
Recycling
interest of the research community, with 0%
new0%journal
50%
25% 100%
P-18: CIDET: Pilot Study on Electricity Cluster (9)
articles on
the role of information systems in various
agricultural
processes
(e.g. germination
processes and
P-19: Colciencias:
Biodiesel Production
Technologies (10)
greenhouse farming practices).

0%

25%

0%50%50%

0%

100%
0%
75%

25%

50%

25%

50%100%
100%

P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)
P-21: Colciencias: Electronics Applied to Agriculture (14)
P-22: Colciencias: Nanotech Manufacturing Methods (13)
P-23: Colciencias: Malaria Vaccines (10)

(4) Colciencias: Nanotech Manufacturing Methods –
P-24: Colciencias: Social Conflicts Resolution (13)
Nanotechnology
has become a key research area
globally,
and current
trends inshow
that important
P-25: Colciencias:
National Capacities
HE, R&I (16)
applications will emerge from new developments in
P-26: MADR:Despite
Furniture and
Products
(17)
nanotechnology.
theWood
lack,
or limited
extent of
research activities
in
nanotechnology
in
Colombia,
it is
P-27: MADR: Cacao and Chocolate (11)
important that government programmes, especially
MADR: Dairy
Products
those on Foresight,P-28:
promote
public
STI (13)
policies in this
area. Participants in the
project think that the country
P-29: MADR: Tilapia Fish (12)
0%
25%
50%
0%
25%
0%
needs to develop more capacities in nanotechnology,
CAB: Productive
Transformation
and HE
(32)technological
mainly P-30:
through
cooperation
strategies
and
investments.
This requires the construction of complex
P-31: SCOPE: Scenarios for RTD Cooperation (12)
technological infrastructures, the creation of a critical
SELF-RULE: Strategic
Euro-Latin
Foresight
massP-32:
of specialised
human
capital,
and a(19)
high degree of
coordination among producers and users of nanosolutions. Despite these difficulties, the
50%
0%
50%100%
100%
0% 0%
25% 100% 0%50%50% 100%
75%
possibility of entering new markets and exploring the opportunities of the nanoworld are
sufficiently good incentives for Colombia to invest in this area (see Annexe B05). Thus, the
final aim of developing a national nanotechnology industry may require the involvement of a
number of different actors.
The project did well in identifying major trends and mapping the current state of development
of the county‟s capacities. However, some members of Colciencias National Electronics,
Telecommunication and Informatics Programme believe that the project would have benefited
from having a Foresight component looking at medium- to long-term strategies.
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P-11: MCIT: FOMIPYME Strategies (14)
P-19: Colciencias: Biodiesel Production Technologies (10)
P-12: Bioinputs
C. Excellence:
Tuberculosis (13)
(17)
P-20: Colciencias:
(e.g. biofertilizers)
P-13: C.
Excellence:
Hardening
Surface
(16)
Evaluating
Foresight
P-21: Colciencias:
Electronics
Applied
to Agriculture
(14)
P-14:
C. Excellence:
Medicinal
Plants (13)
(18)
P-22: Colciencias:
Nanotech
Manufacturing
Methods
P-15: C. Excellence:
Black Sigatoka
Plantain (15)
P-23: Colciencias:
Malaria in
Vaccines
(10)
P-16: C. Excellence:
Conflict Resolution
Resolution (13)
(14)
P-24: Colciencias:
Social Conflicts

(5) Colciencias: Malaria Vaccines – The findings
P-17: EAAB/EPM:
Pilot
StudyCapacities
on Water Recycling
Colciencias:
National
in HE, R&I (14)
(16)
were P-25:well
received
by researchers
and
administrators
in
Colciencias.
In
addition,
P-18:
Study and
on Electricity
Cluster(17)
(9)
P-26: CIDET:
MADR:Pilot
Furniture
Wood Products
interviewees said that the results managed to catch
P-19:attention
Colciencias:P-27:
Biodiesel
Production
Technologies
(10)
Cacao
and
Chocolate
(11)
the
of MADR:
various
national
experts
with
international
presence
in
malaria
research.
Results
P-20: Colciencias: Bioinputs
(e.g.Dairy
biofertilizers)
P-28: MADR:
Products (13)
(13)
provide guidelines which help to understand the
P-21:of
Colciencias:
Electronics
to Agriculture
state
development
ofApplied
various
technologies
and
P-29:
MADR:
Tilapia
Fish (14)
(12)
0%
the research dynamics in this area.
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25%

50%
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25%
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P-22: Colciencias:
Nanotech Manufacturing
P-30: CAB: Productive
TransformationMethods
and HE (13)
(32)

P-23:Scenarios
Colciencias:
Vaccines (12)
(10)
P-31: SCOPE:
for Malaria
RTD Cooperation
P-24:
Colciencias:
Social Euro-Latin
Conflicts Resolution
(13)
P-32:
SELF-RULE:
Strategic
Foresight (19)
P-25: Colciencias: National Capacities in HE, R&I (16) 0% 0%

(6) Colciencias: Social Conflicts Resolution –
P-26: MADR:
Furniture
and Wood
Products
(17)
The project
reveals
the
current
situation
around social P-27:
problems
linked to the armed
MADR: Cacao and Chocolate (11)
conflict in Colombia. The results present a
P-28: MADR: Dairy Products
number of policy recommendations
that (13)
could
contribute to achieving the long-waited peace.
P-29: MADR: Tilapia Fish (12)
An interesting feature of this project is the use 0%
of horizon-scanning
tools
to study
P-30: CAB: Productive
Transformation
and complex
HE (32)
social issues. However, HS also brought some
P-31: SCOPE:
for RTD Cooperation
(12)
limitations
to theScenarios
exploration
of alternative
pathsP-32:
of SELF-RULE:
development,
given that HS tools
Strategic Euro-Latin Foresight (19)
could mainly offer information about existing
major research groups, existing research
0% 0%
themes and specialised teaching programmes.
The results of this exercise (i.e. research
issues) have shaped the working and research
agendas of the strategic plan of Colciencias
National Programme for Social Sciences and
Humanities.
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The Colombian Foresight Programme
(Second Cycle: 2005–07)

N.& Applied

Very Positive

Very Positive

N.& Applicable

Positive

Positive

Novel

Neutral

Neutral

Fully-Fledged Evaluation of Foresight: Achievements
of CTFP
Unoriginal and Impacts
Negative
Don't know

Don't know

Negative
Don't expect

P-09: Productive
ormation
intothe
a Know
. Eco. (34)
Criterion
13:Transf
Impact
on
consolidation
of research groups (five projects)
P-10: DNP: Colombia STI Vision 2019 (39)

CTFP supported five projects impacting on the consolidation of research groups:
P-11: MCIT: FOMIPYME Strategies (14)
P-12: C. Excellence: Tuberculosis (17)
P-13: C. Excellence: Hardening Surf ace (16)

(1) Centre of P-14:
Excellence:
Tuberculosis – The results of
C. Excellence: Medicinal Plants (18)
the interviews show that this project is well-founded, in
P-15: C. with
Excellence:
Black
Sigatoka
in Plantain technology
(15)
that it deals
issues
where
science,
and
innovation could
offer
solutions
to
an
important
health
P-16: C. Excellence: Conf lict Resolution (14)
problem: tuberculosis. On the one hand, the project
P-17: EAAB/EPM:
Study
on Water Recycling
(14)
developed
tools Pilot
and
activities
to better
anticipate
developments
of
this
disease
in
Colombia.
On
the other
P-18: CIDET: Pilot Study on Electricity Cluster (9)
hand, it produced valuable results based on analysis of
P-19: Colciencias: Biodiesel Production Technologies (10)
reliable
information and databases, under the
supervision
of engaged
and(e.g.
diligent
national
P-20: Colciencias:
Bioinputs
biof ertilizers)
(13) experts.
P-21: Colciencias: Electronics Applied to Agriculture (14)
One
major impact of the project is that the combination of evidence- and expert-based
P-22: Colciencias:
Nanotech
Manuf
acturing Methods
(13) prospective approaches, has allowed the Centre
techniques,
together
with
participative
and
of Excellence on Tuberculosis (CCITB) to better understand the cycle of the disease and how
P-23: Colciencias: Malaria Vaccines (10)
to link it with public health issues. The project also mapped existing national capacities in the
P-24: Colciencias:
Conf licts of
Resolution
(13)
implementation
and Social
evaluation
new diagnosis
methods, as well as major research and
innovation
trends.
Consequently,
participants
believe
that the results will probably lead to
P-25: Colciencias: National Capacities in HE, R&I (16)
potential impacts on how to control the disease, given that the study expanded the knowledge
P-26:
MADR: Furniture
andan
Wood
Products (17)revision and discussion about tools and emerging
base in the
country
through
exhaustive
technologies for
immediate
impact is& theImmediate
creation of Foresight
Findings
Future and
P-27:diagnosis.
MADR: Cacao Another
and Chocolate
(11)
horizon-scanning capacities inside CCITB.
Outputs
Impact
Impact
P-28: MADR: Dairy Products (13)

Very Positive of
N.& Applied
Very about
Positivethe promotion
As
for Colombian
the recommendations
ofProgramme
the study,
P-29: MADR:
Tilapia
Fish (12) these
0% have been mainly
25%
50%
The
Foresight
0%
25%
0%
N.& Applicable
Positive
new public
policies,Cycle:
with a
more integral approach
to dealing Positive
with the disease,
such as
(Second
2005–07)
P-30: CAB: Productive Transf ormation and HE (32)
promoting better disease diagnosis, control and Novel
preventive mechanisms.
SuchNeutral
information
Neutral
has been
used Scenarios
to make
estimations
on which
technologies
should
be
promoted
P-31: SCOPE:
f or RTD
Cooperation (12)
Unoriginal
Negative and
Negative
considered in long-term research agendas for Colombia.
Other
potential
impacts
include
Don't know
Don't
expectthe
Don't know
P-32: SELF-RULE: Strategic Euro-Latin Foresight (19)
possibility of formulating new and more pertinent projects focused on emerging technologies
0%
50%
0%50%
50% improve
100%
0% Colombia‟s
50%100%
100%
0% tuberculosis.
25% 100%
75%
for P-09:
diagnosis
communities
from
This
could
ProductiveinTransformation
into a suffering
Know . Eco. (34)
capacities for evaluating the usefulness of new technologies. The findings have been
DNP: Colombia
STI Vision
(39)
disseminatedP-10:
in various
events
and 2019
meetings,
attended by the directors of other centres of
excellence.
P-11: MCIT: FOMIPYME Strategies (14)
P-12: C. Excellence: Tuberculosis (17)
P-13: C. Excellence: Hardening Surface (16)
P-14: C. Excellence: Medicinal Plants (18)

(2) Centre of Excellence: Hardening Surface – This project
C. Excellence:
in Plantain (15)
createdP-15:
new
alliancesBlack
andSigatoka
strengthened
the institutional links
between theP-16:
Centre
of
Excellence
for
New
Materials (CENM)
C. Excellence: Conflict Resolution (14)
and the National Training Service (SENA). The inclusion of
P-17: EAAB/EPM: Pilot
Study on Water
(14)
horizon-scanning
approaches
hasRecycling
been perceived
as a major
added value from Foresight. The combination has been
P-18: CIDET: Pilot Study on Electricity Cluster (9)
described
as a valuable learning experience, which expands
the
capacities
skills
of researchers.
P-19:
Colciencias:and
Biodiesel
Production
Technologies (10)
P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)
P-21: Colciencias: Electronics Applied to Agriculture (14)
P-22: Colciencias: Nanotech Manufacturing Methods (13)
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Evaluating Foresight

One immediate impact of the project is the growing interest in corroborating the findings of
the horizon-scanning (HS) exercise. A potential impact, after this validation is completed,
would be the use further HS activities to plan CENM‟s research agenda. This cautiousness
& none
Immediate
Future
(about the validity of the HS results) probably Findings
explains why
of the 16 stakeholders
answering the survey for this project has found immediate
very positive. Instead,
Outputsimpacts Impact
Impactthey
see them as being positive and having great potential in the future. The Foresight component
Very Positive
N.& Applied
Positive
involved
workshopsForesight
and prioritisation
activities with
three researchVery
groups.
On the
one hand,
The Colombian
Programme
N.& Applicable
Positive
Positive
these activities
wereCycle:
aimed2005–07)
at discussing major drivers
and challenges
in the nanotechnology
(Second
Novel to prioritiseNeutral
sector. On the other hand, participants were asked
challenges in Neutral
view of the
Unoriginal
Negative
Negative
development of future research agendas.
Don't know

Don't expect

Don't know

From a list of 36 challenges, all groups agreed that any future research agenda should
P-09: Productive
Transformation
into a Know of
. Eco.
include:
first, further
understanding
the(34)
relationships between structures and properties at
the nanoscale;
second,
developing
a
database
with synthesis methods and assembling
P-10: DNP: Colombia STI Vision 2019 (39)
nanomaterials with predetermined functions in specific applications; and, third, implementing
P-11: MCIT:
(14)workforce for researching and manufacturing new
strategies to attract
and FOMIPYME
establishStrategies
a proper
materials.
P-12: C. Excellence: Tuberculosis (17)

P-13: C. Excellence: Hardening Surface (16)
P-14: C. Excellence: Medicinal Plants (18)
P-15: C. Excellence: Black Sigatoka in Plantain (15)

(3) Centre of Excellence: Medicinal Plants – This exercise has been considered an important
C. Excellence:
Conflict
Resolutiona(14)
“academic” P-16:
experience,
which
allowed
profound revision and diagnosis of traditional and
emerging
research
areas
related
to
medicinal
plants and essential oils. The project produced
P-17: EAAB/EPM: Pilot Study on Water Recycling (14)
a long-term research agenda with three priorities: the identification of new uses for essential
CIDET: Pilot
Electricity Cluster
oils; theP-18:
design
of Study
new onproducts;
and(9) the identification of new research areas and
applications.
P-19: Colciencias: Biodiesel Production Technologies (10)
Participants
considered
thatbiofertilizers)
the
P-20: Colciencias:
Bioinputs (e.g.
(13)
study had a coherent methodology
P-21: Colciencias: Electronics Applied to Agriculture (14)
and
that its findings (especially key
research
areas)Nanotech
can beManufacturing
immediately
P-22: Colciencias:
Methods (13)
incorporated into the research
Colciencias: Malaria
Vaccines (10)
activities at P-23:
CENIVAM
(National
Centre P-24:
forColciencias:
Research
on the
Social Conflicts Resolution (13)
Agroindustrialisation of Tropical
P-25: Colciencias:
NationalPlants
Capacities and
in HE, R&I (16)
Aromatic
Medicinal
Species). Another immediate impact
P-26: MADR: Furniture and Wood Products (17)
has been the implementation of
Foresight methods
and
tools
in
P-27: MADR:
Cacao
and Chocolate
(11)
CENIVAM‟s research activities and
MADR: Dairy Products (13)
the organisation of P-28:
capacity-building
activities. All of these
built Fish (12)
P-29:have
MADR: Tilapia
some
horizon-scanning
and
P-30: CAB: Productive Transformation and HE (32)
Foresight
competences
among
researchers
information
P-31: SCOPE: and
Scenarios for
RTD Cooperation (12)
analysts at CENIVAM.
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25%
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25%

50%

P-32: SELF-RULE: Strategic Euro-Latin Foresight (19)
0% 0%
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P-11: MCIT: FOMIPYME Strategies (14)
P-12: C. Excellence: Tuberculosis (17)
P-13: C.
Excellence: Hardening
Surface
(16)
Fully-Fledged
Evaluation
of Foresight:
Achievements and Impacts of CTFP
P-14: C. Excellence: Medicinal Plants (18)
P-15: C. Excellence: Black Sigatoka in Plantain (15)
C. Excellence: Conflict Resolution (14)
(4) Centre P-16:
of Excellence:
Black Sigatoka in Plantain –
The P-17:
evaluation
this
project
EAAB/EPM: shows
Pilot Study that
on Water
Recycling
(14) allowed the
Research Centre for Studies on Biodiversity andFindings
Genetic & Immediate
P-18:
CIDET:
Pilot
Study
on
Electricity
Cluster
(9)
Outputs
Impact
Resources (CIEBREG) to have access to state-of-the-art
information
on
emerging
research
trends
related
to
P-19: Colciencias: Biodiesel Production Technologies (10)
N.& Applied
Very Positive
The Colombian
Foresight
Programme
natural
products. As
in the other
centres, the project
N.& Applicable
Positive
P-20:(Second
Colciencias:
Bioinputs (e.g.
biofertilizers)
(13) reports with
Cycle:
2005–07)
produced
horizon-scanning
and
Foresight
Novel
Neutral
information about institutions, researchers, successful
P-21: Colciencias: Electronics Applied to Agriculture (14)
Unoriginal
Negative
experiences and lessons around one specific issue, i.e.
Don't know
Don't know
natural
control of
the Black
Sigatoka
in plantain.
P-22: Colciencias:
Nanotech
Manufacturing
Methods
(13)

Future
Impact
Very Positive
Positive
Neutral
Negative
Don't expect

With
this in P-23:
mind,
an immediate
impact
was the
Colciencias:
Malaria
Vaccines
(10)
P-09: Productive
Transformation
into
a Know
. Eco. (34)
identification of critical factors and themes affecting
P-24:activities
Colciencias:
Social
Conflicts
Resolution
research
actions
of 2019
the(13)
centre. These
P-10: DNP:and
Colombia
STI Vision
(39)
themes
have
been
used
to
design
a
research
agenda.
P-25: Colciencias: National
Capacities Strategies
in HE, R&I (16)
FOMIPYME
(14)
CIEBREG has P-11:
alsoMCIT:
shown
an interest in
validating the
findings P-26:
of the
horizon-scanning
exercise.
MADR:
Furniture
and Wood
Products
(17)
P-12:
C. Excellence:
Tuberculosis
(17) Another impact of the project is the acquired
capacities and skills in Foresight and HS processes and methods. A considerable number of
P-27:
MADR: Cacao
and Chocolate
(11)
C. Excellence:
Surface (16)
researchersP-13:
feel
that
theHardening
methodology
can be adapted to the centre‟s future research
initiatives.
P-28: MADR: Dairy Products (13)
P-14: C. Excellence: Medicinal Plants (18)

P-29:Sigatoka
MADR: Tilapia
Fish (15)
(12)
P-15: C. Excellence: Black
in Plantain
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25%

0%

25%

50%

25%

P-30: CAB: Productive Transformation and HE (32)
P-16: C. Excellence: Conflict Resolution (14)
P-31: SCOPE: Scenarios for RTD Cooperation (12)

P-17: EAAB/EPM: Pilot Study on Water Recycling (14)
(5) Centre
of Excellence: Conflict Resolution – This project was led by the Colombian
P-32: SELF-RULE:
Strategic Euro-Latin ForesightCitizens
(19)
Observatory
for Integral
Coexistence and Institutional Strengthening
P-18: CIDET:
Pilot StudyDevelopment,
on Electricity Cluster (9)
(ODECOFI). Its original focus was on development issues in conflictive zones. However, as
0%
50%
0%
50%100%
100%
25% 100% 0%50%50% 100%
75%
P-19: Colciencias:
Biodiesel
Production
Technologies
(10) 0%believe that
emerged
from the
survey,
some
participants
the project proposal
lacked
a clear
idea about its expected impacts. The general assumption was that the centre only needed to
P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)
carry out good quality research and that the impacts would appear upon conclusion. So,
when
began
the Foresight
and HS(14)
capacity-building activities, some project members
P-21: CTFP
Colciencias:
Electronics
Applied to Agriculture
felt that new objectives and methodologies were being imposed, and that this could make the
P-22: Colciencias:
Methods
results,
to someNanotech
extent,Manufacturing
incompatible
with(13)
the proposed work.
Colciencias:
Malaria Vaccines
(10) the various research groups in ODECOFI were
In reality, whatP-23:
actually
happened
was that
not convinced that they could establish long-term and joint research agendas. Instead, they
P-24: Colciencias: Social Conflicts Resolution (13)
thought the centre was mainly a temporary union, or simply a “marriage of convenience”. This
mentality
made it difficult
to engage
participants
in the process and exploit the full benefits of
P-25: Colciencias:
National Capacities
in HE,
R&I (16)
long-term thinking. For this reason, the exercise had to be reoriented towards the design of
P-26: MADR:
Furniture
Wood Products
(17)
new projects,
on which
all and
members
would
eagerly work together in the near future.
Cacao
and Chocolate
(11) of three project
This made the P-27:
finalMADR:
report
a mere
description
proposals: the first about establishing a programme to
P-28: MADR: Dairy Products (13)
promote public policies and themes; the second about the
internationalisation strategy
of ODECOFI;
and the
P-29: MADR:
Tilapia Fish (12)
0% third about
the communication strategy of ODECOFI. These
P-30: CAB: Productive Transformation and HE (32)
circumstances
explain why the evaluation struggled to find
Foresight
elements
in this
Indeed,
P-31: SCOPE: Scenarios
for study.
RTD Cooperation
(12)the survey results
indicate that, out of the 14 stakeholders answering questions
Euro-Latin
Foresight
aboutP-32:
thisSELF-RULE:
project, Strategic
five are
not aware
of (19)
its findings and one
project advisor considers the final report unoriginal.
0% 0%
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P-18: CIDET: Pilot Study on Electricity Cluster (9)

P-13: C. Excellence: Hardening Surface (16)
P-19: Colciencias: Biodiesel Production Technologies (10)

P-14: C. Excellence: Medicinal Plants (18)
P-20: Colciencias: Bioinputs (e.g. biofertilizers) (13)

Evaluating Foresight

P-15: C. Excellence: Black Sigatoka in Plantain (15)
P-21: Colciencias: Electronics Applied to Agriculture (14)

P-16: C. Excellence: Conflict Resolution (14)
P-22: Colciencias: Nanotech Manufacturing Methods (13)
Criterion
14: Impact on the consolidation of S&T capacities (two projects)

P-17: EAAB/EPM: Pilot Study on Water Recycling (14)

P-23: Colciencias: Malaria Vaccines (10)

CTFP supported
two projects impacting on the consolidation of S&T capacities:
P-18: CIDET: Pilot Study on Electricity Cluster (9)
P-24: Colciencias: Social Conflicts Resolution (13)

P-19:P-25:
Colciencias:
Biodiesel
Production
Technologies
Colciencias:
National
Capacities
in HE, R&I (10)
(16)
P-20:
Colciencias:
Bioinputsand
(e.g.
biofertilizers)
P-26:
MADR: Furniture
Wood
Products (13)
(17)

(1) Colciencias: National Capacities in Higher
P-21: Colciencias:P-27:
Electronics
Applied
to Agriculture
MADR:and
Cacao Innovation
and
Chocolate (14)
(11)
Education,
Research
– The study
reveals
the
capacities
of
the
country
in
those sectors
P-28:Manufacturing
MADR: Dairy Products
P-22: Colciencias: Nanotech
Methods (13)
which have been defined as strategic. The results show
P-29: MADR:
Fish (10)
(12)in the
Colciencias:
MalariaTilapia
Vaccines
0% three
that ColombiaP-23:
lacks
sufficient
capacities
main P-30:
aspects
studied:
education,
research
and
Productive
Transformation
and HE (32)
P-24:CAB:
Colciencias:
Social
Conflicts Resolution
innovation.
This information
has been (13)
well received,
P-31: SCOPE:
Scenarios
for
RTD issues
Cooperation
(12) need to be
givenP-25:
that
it points
out Capacities
key
that
Colciencias:
National
in HE, R&I
(16)
considered to better orient public policy. The project
P-32: SELF-RULE: Strategic Euro-Latin Foresight (19)
Wood Products (17)
stresses P-26:
the MADR:
needFurniture
for a and
reorientation,
as well as an
increase of funding for education and capacity-building
50%
0% 0%
25% 100%
P-27: MADR: Cacao and Chocolate (11)
activities associated
with the strategic sectors of the
country. The immediate
impacts
of the (13)
project include
P-28: MADR:
Dairy Products
the elucidation of promising policy instruments that need
P-29:toMADR:
Tilapia Fish
(12) education,
to be promoted in order
improve
existing
0%
research and innovation programmes in the country.
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P-30: CAB: Productive Transformation and HE (32)

(2) Strategic Euro-Latin Foresight (SELF-RULE) –
The project offered a unique opportunity to map
national Foresight experiences in participating
countries. In Colombia the project has been
perceived as very positive – in particular, the
exchange of Foresight experiences and tools, the
cooperation between European and Latin
American Foresight practitioners, and the
mapping of Latin American Foresight practices,
among others. It is important to find ways in which
the network activities can continue, so that
cooperation and knowledge sharing is maintained
and enhanced among the network members. The
mobility component strengthened institutional links
between Colombian universities and other
universities in Europe and Latin America. One
immediate impact of this project has been the
increased international visibility of the Colombian
Foresight programmes and other Foresight
activities in the country.
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worked with its own depiction of what productive transformation means, but this has shared
the overall features of the working definitions of regional bodies, such as ECLAC and CAF.
One positive aspect of this project is that science and technology were considered to be
additional elements of the vision, of similar importance to that of higher education. The project
managed to position new theories of growth and development.
In Colciencias, the project has been perceived as a major success, which will lead to a couple
of new projects addressing major issues resulting from the study and the follow-up
discussion, at two regional seminars in the cities of Paipa and Cali. The results of these
seminars have also been useful for the formulation of guidelines to be presented to the
country representatives of CAB, in a meeting aimed at defining two or three new strategic
projects on productive transformation for higher education. However, given the scope and
magnitude of the project, it would have been desirable to promote its results to wider and
larger audiences. This was a complex project, given its thematic scope and its multinational
scale (involving S&T bodies in 12 countries). The project had to go through uncertain
situations, but it managed to achieve concrete results. The methodological framework of the
project has been well received by a large number of stakeholders (over 500 participants).
There have also been issues about the lack of proper monitoring of the survey, supervision of
the proposed structural analysis exercise and the credibility of Foresight findings. But the
results are a great source of information about future developments in higher education and
productive transformation issues (see Annexe B10).
The project produced shared visions, which allowed
the identification of priority themes and major
capacities that need to be promoted in Colombia and
other Ibero-American countries. The proposed
success scenario is presented in the form of a
strategic and Foresight plan, and includes a fully
edited executive summary. Therefore, the immediate
impacts have been considered rather positive. As for
the potential impacts, there are several project
proposals being prepared and discussed with CAB. It
is too early to comment on whether these will go
ahead, but it is possible to say that future CAB and
Colciencias initiatives on HE will be informed by the
results of this project. One of the main impacts of the
project is the identification of priority research themes
in science, technology and Foresight. The project has
managed to consolidate the sponsor (CAB) as a
regional point of reference in the themes of HE and
productive transformation.
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Now participants would like to see new projects validating and promoting the ideas resulting
from the P-26:
Foresight
studies.
Some
participants
believe that serious analysis, debates and
MADR: Furniture
and Wood
Products
(17)
discussions on higher education issues in Colombia are still pending. At the time of this
MADR: Cacao and Chocolate (11)
evaluation, theP-27:
results
of project have not been disseminated yet, especially among the
various institutional P-28:
actors
participating
in the project. Some experts have argued that the
MADR:
Dairy Products (13)
project would have benefited from a more open discussion about its conclusion and results.
P-29: MADR: Tilapia Fish (12)
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(2) Colombian RTD Cooperation with Europe (SCOPE) – The
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0% 0% was
25%
Colombian part of the SCOPE 2015 exercise
a 100%
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contribution to the project. It informed the formulation of policies
which the European Union could promote in order to strengthen
research, technology development and innovation (RTDI)
cooperation with Latin America. Despite its usefulness for the
European Commission, it is not yet clear how the findings of the
Colombian chapter and the overall project have been used in
Colombia. One positive impact of the project has been the
learning acquired from its methodological framework, which was
later adapted and partially applied in other exercises (e.g. the
productive transformation study).
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6.3. Evaluation of other impacts and contributions to a knowledge
society in Colombia
Finally, five generic criteria are used to evaluate other key impacts:
Criterion 16: New products and services (publications, courses, etc.)
Criterion 17: New policy recommendations and research strategies (agendas)
Criterion 18: New processes and skills (management, implementation, support)
Criterion 19: New paradigms (productive transformation, fully-fledged Foresight)
Criterion 20: New players (sponsors, supporters, collaborators, institutions)

Criterion 16: New products and services (publications, courses, etc.)
Publications are the most tangible and noteworthy products of the Colombian Technology
Foresight Programme. Leaving interim and final project reports aside, CTFP have produced
and co-produced 24 books and nine articles in national and international books and journals
(see Annexe G). These include: five books on the HS activities of Colciencias National S&T
Programmes; four books on the productive chain exercises of the Ministry of Agriculture; four
books on Foresight applied to centres of excellence; one book on national public policy for
biotechnology; six books on productive transformation issues; one book on Foresight and HS
concepts and practices; one book on public policy design and management; one book on
transborder higher education; one book on cities of the future; and eight articles in national
and international books and journals. Another two major products are the production of
Foresight and HS protocols and manuals for Colciencias National S&T Programme; and the
development of productive chain Foresight procedures for the Ministry of Agriculture.
As for its services, CTFP managed and implemented the Foresight processes of a project
lead by the Andres Bello Agreement (CAB) in 12 countries. Similar Foresight and
environmental HS support, mainly in the form of capacity-building activities, has also been
provided to the Ministry of Agriculture and the Ministry of Commerce.

Criterion 17: New policy recommendations and research strategies
(agendas)
Policy recommendations and strategies are fundamental elements of CTFP outputs. In
general, these are about making changes in pubic or private research organisations,
especially changes in organisational structures and research priorities, for example. The most
significant influence of CTFP on pubic policy has been the work on the STI Vision 2019,
which has directly and timely informed the preparation of the National STI Plan 2019.
Similarly, the biotechnology project, marking the transition from the first to the second cycle of
CTFP, has largely shaped policies and research priorities of the Colciencias National
Biotechnology Programme. Other examples of more specific policy recommendations and
proposed research strategies can be found in the various sub-sections of Annexe B. Finally,
despite being just recently concluded, results from the interviews and the online survey
indicate that the project on higher education for productive transformation carried out for CAB
has already shaped educational policies in some of the 12 participating countries, including
Colombia.
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Criterion 18: New processes and skills
(management/implementation/support)
CTFP has applied Foresight, horizon scanning and productive chain approaches in projects
and processes led by a large number of public, private, research and international
organisations. In so doing, CTFP has increased the knowledge and skills of project leaders
and members, especially with regards to new tools, techniques and systems used to define
forward-looking policy and research agendas. Capacity-building activities have played a key
role in transferring new skills and shaping the working practices of people involved in projects
led by Colciencias S&T Programmes, the Ministry of Agriculture, public enterprises (e.g. EPM
and EAAB) and technology and research centres (e.g. CIDET and the Centres of
Excellence). Overall, CTFP has introduced three types of working practices:


Process management – Skills on how to manage Foresight processes have been built
through “learning by doing” and continuous monitoring. Project leaders have received
advice from CTFP team, national and international practitioners on how to better integrate
the different activities and methods used in a Foresight project.



Process implementation – Skills on how to implement Foresight processes have been the
backbone of the capacity-building activities. Through seminars, conferences and training
courses (basic, intermediate and advance levels), CTFP has improved conceptual and
methodological understating of Foresight processes. Some of these activities have
focused on the creation of more specific skills – for example on scenarios, Delphi, patent
analysis – which have improved the way in which Foresight is being implemented in the
country.



Process support – Skills on how to support Foresight processes (technical and
methodological) have been built with the “training for trainers” strategy. This involved the
creation of advanced technical skills in a reduced number of young researchers
supporting activities related to CTFP‟s 32 projects. This group of young researchers have
been called “vigías” (“lookouts”), and their contribution to CTFP projects and other
research processes has increased the quality of Foresight activities in the country.

Criterion 19: New paradigms (productive transformation/fully-fledged
Foresight)
From the various interviews carried out with policy-makers, researchers and the CTFP team,
it is possible to conclude that CTFP achieved two paradigm shifts:


The first concerns the positioning of the concept of productive transformation at the top of
the public agenda. This model has allowed several governmental agencies – including
Colciencias, SENA, DNP and the Ministry of Commerce – to build and share a vision on
the role of economic growth, competiveness, innovation and equity for sustainable
development, income distribution and adequate use of natural resources.



The second has to do with the introduction of fully-fledged Foresight practices in
Colombia. Up until 2003, Foresight practices in the country were heavily influenced by the
methodological toolkits of the French prospective approach. Since the creation of CTFP,
the country has learned from European and North American Foresight and horizonscanning experiences and approaches, as well as from the Brazilian productive chain
methodologies. Therefore, it is possible to conclude that CTFP has shaped Foresight
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practices in the country by introducing a much wider portfolio of forward-looking
approaches and tools.

Criterion 20: New players
(sponsors/supporters/collaborators/institutions)
CTFP has also impacted on the number and type of players involved in Foresight:


Players shaping or supporting CTFP activities – Many players have shaped and
supported CTFP activities. These are mainly stakeholders who affected the programme
and its processes through financial and political interventions, in other words, sponsors
and supporters. Certainly the main sponsors have been Colciencias and SENA, but other
players, such as SECAB, the Ministry of Agriculture and the Ministry of Commerce, cofunded several exercises.



Players influenced or informed by CTFP activities – In addition to the above-mentioned
sponsors and collaborators, key governmental programmes and agencies defining S&T
policies and research agendas in the country have also been influenced or informed by
CTFP activities, for example:
o

National Programme for Electronics, Telecommunications and Informatics;

o

National Programme for Agricultural Science and Technology;

o

National Programme for Marine Science and Technology;

o

National Programme for Social Sciences and Humanities;

o

National Programme for Scientific Studies on Education;

o

National Programme for Environment and Habitat;

o

National Programme for Energy and Mining;

o

National Programme for Biotechnologies; and

o

National Planning Department (DNP); among others.



Players contributing to CTFP activities – A large number of national and international
collaborators have shaped practices and broadened the scope, reach and visibility of
CTFP activities. Collaborators have played an important role in capacity-building activities
and in the quality control of ongoing processes.



Players emerging as a result of CTFP activities – CTFP played a key role in the
emergence of new actors (such as the “lookouts”, Foresight consultants, anchor
institutions, Foresight authors and co-authors, advisors and champions) and institutions,
such as the Office for Planning and Evaluation (OPE) and the Colombian Foresight and
Innovation Institute (COFI).
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Lessons on How to Align Foresight with the STI
Implementation Environment
Rafael Popper, Luke Georghiou, Jennifer Cassingena Harper, Attila
Havas, Ana Morato and Alexander Sokolov

Foresight is one of the relevant tools used to strengthen STI systems, but it is not a panacea
and it cannot do the job on its own. The country needs other schemes, and in certain
schemes collaboration is the primary aim. This section addresses nine important challenges
in aligning Foresight with the STI implementation environment:
1. How to promote key values in society and the STI system?
2. How to improve the generation of knowledge and R&D?
3. How to interact with national and regional STI systems?
4. How to adapt and react to changes in the STI system?
5. How to promote STI absorption and competitiveness?
6. How to consolidate research infrastructures for STI?
7. How to increase and strengthen STI capacities?
8. How to foster research on strategic sectors?
9. How to promote internationalisation of STI?
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7.1. How to promote key values in society and the STI system?
The promotion of key values is often ignored when discussing
challenges related to science, technology and innovation (STI)
systems. However, major actors in society should always be
reminded that values are what motivate people to do things, from
learning and teaching to researching and cooperating, and so on.
There may be a long list of issues that require attention, but if there
is a real reason for doing things, people will do them more
emphatically or enthusiastically. For example, looking at key
technologies from the perspective of promoting sustainable
development may encourage policy-makers to invest more in
alternative or renewable energies. With regards to Foresight
activities, it seems that little work has been done on the ethical
dimension of how Foresight is carried out. Sometimes sponsors and
those implementing exercises take it for granted that a particular
project or approach should be favoured. They do not devote enough
careful thinking or exercise sufficient responsibility in considering a
range of proposals or approaches; nor do they engage in sufficient
alternative thinking about how an exercise is selected and carried
out.

Key actors
in society should
be reminded that
values are what
motivate people
to do things,
from learning
and teaching
to researching
and cooperating
and so on…

We wish to highlight a number of key values that should be promoted in any STI system. First
of all, there needs to be transparency in the way project proposals are accepted or rejected.
This often requires the establishment of an independent body, team or process, to evaluate
proposals and select those that are more pertinent for the country. Assessing the pertinence
of Foresight proposals is not an easy task. Objectivity and neutrality are required in order to
assess their quality, and it is also important that proposals are reviewed by people who have
some knowledge of what a Foresight process involves, together with people familiar with the
country‟s or region‟s STI conditions and potential. These appraisals consume and allocate
time and resources, which are often limited. Tolerance and understanding must therefore be
promoted when proposals are rejected. This can only be achieved when project assessments
are transparent, and results are presented in a timely fashion and properly justified.
Equally important, values such as appreciation and gratitude should be promoted when
projects are approved. On the one hand, this could help to increase loyalty and confidence in
the national or regional STI system, and, on the other hand, it could help increase the level of
commitment to and engagement in the projects. Other important values, such determination
and authenticity, are crucial during the developmental phase of a project – without these, it is
hard to innovate or achieve original outputs. Later, during the implementation of Foresight
recommendations, it is important to promote realism and pragmatism for short- to mediumterm goals, and a bit of idealism to achieve longer-term objectives and visions. Finally, we
would like to stress the fundamental role of mechanisms designed to continuously monitor the
efficiency of instruments and policies of the STI system. By so doing, major stakeholders
(including policy-makers) learn from good practices, and identify areas where intervention is
required to increase the reliability and effectiveness of the STI system.
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7.2. How to improve the generation of knowledge and R&D?
One of the most challenging tasks of some national Foresight
programmes has to do with the generation of knowledge – in
particular, knowledge about R&D priority areas. Such a task often
includes the preparation of recommendations on how to better
embed priorities into existing and future research agendas,
research programmes and other instruments for funding R&D in
the country. At some point, government agencies may want to
support the best researchers – by “picking the winners” – in the
first instance, and provide financial assistance to the best teams.
In other words, they may distribute R&D expenditure on a
competitive basis. Both basic and applied research projects can
be funded on a competitive basis. However, it is important that
governments design different R&D programmes and evaluation
instruments for basic and applied research. In many countries,
the creation of centres of excellence has become an extremely
effective way of improving the generation of knowledge,
especially when a centre of excellence is created on the basis of
existing high performance institutes. Some more generic or
classic strategies to improve knowledge generation include:
steady support of education, especially scientific education, at all
levels; support of research in universities; and the promotion of
international cooperation.

The promotion of hightech sectors should be
encouraged
if they can tackle
the socioeconomic
needs of the
country or region.

A common mistake of Foresight programmes is that high-tech sectors are over-promoted, as
are fashionable fields such as biotechnology or nanotechnology. Obviously these are
important, but they are rather generic technologies and policy-makers will not receive any
useful advice from recommendations suggesting their promotion as such. Instead, the
promotion of these technologies should be encouraged if they can tackle the socioeconomic
needs of the country or region. A Foresight programme should take into account that – in
terms of driving economic growth, job creation and added value – the so-called traditional, or
low-tech sectors can be more important than these fashionable, high-tech ones. What really
matters is the “knowledge intensity” of the activities, rather than the sectors.
In Colombia, we note that many projects and individual reports have followed the OECD
classifications of low-, medium- and high-tech sectors, but that this can sometimes be
misleading. For example, in many countries electronics has a very high share of
manufacturing output or of exports - but sometimes these are merely assembly activities. In a
study on knowledge-based economies, Srhorlec (2006) shows that, at least in 10 countries –
including advanced economies, medium level and catching-up countries – the share of ICT is
very high in terms of manufacturing output; but the R&D intensity of those sectors in these
countries may be much lower than in the so-called low-tech sectors in those countries.
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7.3. How to interact with national and regional STI systems?
Interaction with national and regional STI systems
is an unavoidable challenge for Foresight. The
type of interaction, however, depends on the type
of rationales for a programme (see above), which,
at the same time, will shape the programme‟s
evaluation. For example, there are cases where
STI programmes have been evaluated from two
different perspectives: (i) showing complete
failure, with no impacts and no positive effects or
results, when examined from the mainstream
economics perspective (focused on market
failures); and (ii) showing lots of results when the
more systemic perspective of evolutionary
economics of innovation was taken into account.
This means that the type of rationales for the
assessment of policy instruments will determine
the sort of evidence that evaluations are looking
for, and how the findings of the evaluation will be
interpreted. Now, back to the issue of interaction,
we see that four challenges are clearly shaping
the interaction of programmes with national and
regional STI systems:

Foresight interaction
with the STI system
has four traditional challenges:
recruitment;
commitment;
achievement; and
acknowledgement.



Recruitment challenge – One major challenge for Foresight has to do with the level of
participation of key stakeholders. Therefore, recruitment has to involve mobilisation of the
private, public and academic sectors, as well as the engagement of civil society, when
appropriate.



Commitment challenge – Recruitment and engagement of major actors is not sufficient to
ensure the successful development of Foresight programmes. In addition to mobilising
key players, programmes need to motivate them, so that they are committed to the
Foresight process (e.g. supporting workshops, filling in questionnaires, attending
interviews) and its products (e.g. considering policy recommendations and list of
priorities). By so doing, results will become more implementable.



Achievement challenge – While programmes are often designed and executed with a
long-term mindset (generally more than 10 years), recommendations for actions and
policy interventions can only be implemented if they take into account the present
conditions and propose changes accordingly. With this in mind, the immediate impacts of
ongoing or recently concluded projects will not reflect all the achievements that a
programme may have in the medium to long term. This needs to be understood by
Foresight sponsors and organisers.



Acknowledgment challenge – In general, people and institutions find it hard to attribute to
Foresight the impacts and benefits of its intangible, process-related outputs. These
include: the consolidation of research groups and networks, the establishment of new
working practices, the creation of new paradigms, theories and visions; among others.
Product-related outputs, such as policy recommendations and priorities, can more easily
be associated to Foresight processes, but policy-makers and decision-makers (including
those within sponsoring institutions) do not always acknowledge how well programmes
inform policy formulation processes.
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Let us now consider two more challenges with greater implications at the regional level:


Capacity-building challenge – The creation of capacities is generally much more needed
at the regional level. This includes Foresight and STI competences, but also policy
competences such as policy design and policy implementation skills.



Policy-making challenge – Foresight work at the regional level needs to take into account
whether the country has a “centralised policy mix”, which is later decentralised in terms of
instruments and implementation, or whether there are legal decision-making
competences of various regional bodies that can not only suggest ideas to the centralised
decision-making system, but also come up with autonomous policy instruments and
implement them. Another important issue concerns the question of how STI resources are
raised. STI funding may be distributed from a central budget, or the regions may have
legal competences, for instance, to tax or raise tax revenues, which would be the basis for
financing these regional STI policy schemes.
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7.4. How to adapt and react to changes in the STI system?
The continuous evolution of STI systems (e.g. changing policy and
regulatory frameworks, emerging STI priorities, new ministries or the
merging of existing ones, and the like) can pose challenges to
Foresight programmes. Foresight work is often conducted with a time
horizon of 10-20 years, or even longer, and existing structures should
not be considered as a limitation to the envisioning of desired
alternative scenarios. Yet sponsors and organisers of Foresight do
often expect programmes to adapt and react, for example, to changes
in the system.

The continuous
evolution of
STI systems
can pose
challenges
to Foresight
programmes.

CTFP is a clear example of continuous adaptation and reaction to the
changes in Colciencias and other actors in the Colombian STI system. It has tried to work in
harmony with the various institutional contexts of its main sponsor (Colciencias). In its first
cycle (2003–04) the “rules of the game” – that is, the working frameworks in which CTFP
operated – were based on a passive approach. Open calls for Foresight proposals were
launched by Colciencias, and CTFP had three basic activities: (i) evaluating proposals; (ii)
supporting approved projects with funding, logistics and capacity building; and (iii) monitoring
and supervising the quality of the Foresight projects.
During its second cycle (2004–08) a new director in Colciencias decided to bring CTFP closer
to the institution. This required a new and more active approach, whereby CTFP began to
design and execute projects commissioned by a variety of sponsors (Colciencias, SENA and
CAB). The programme was also allowed to propose new initiatives, such as the
demonstrative exercises in the electricity and water sectors, or the four productive chain
Foresight exercises sponsored by the Ministry of Agriculture, for example. In this cycle, CTFP
was also asked to support new STI instruments, such as the centres of excellence, and other
S&T programmes within Colciencias. The latter represents a typical example where Foresight
needed to react quickly to changes in the system. Initially, CTFP was asked to provide
support to six new “areas”; however, after several months of work, activities had to be
redesigned and resumed, after the institution decided that the six areas no longer
represented the priority of Colciencias, and that support should be given to the traditional 11
S&T programmes of the institution. Despite these changes, CTFP managed to complete
these projects and deliver high quality products.
Of course, some changes may pose challenges which cannot always be solved. A classic
one, which also applies to the above-mentioned support to Colciencias S&T programmes, is
that changes often impact on the time required for delivering expected results. Another
challenge has to do with the potential impact on financial resources. Here, the Colombian
programme did not incur additional expenses, mainly because the activities were supporting
internal processes of the Colciencias. However, if large workshops or seminars had been
organised to discuss issues around the original six areas, the required changes would have
impacted on the funding of the programme. Losing the political momentum or the
commitment of key people could also be a negative consequence of changes in a project. In
the Colombian case, it is argued that the strong emphasis given to the capacity-building
activities during the early stages of projects, created awareness about the important role of
sponsors, thus making participants more tolerant of changes in the system.
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7.5. How to promote STI absorption and competitiveness?
We have noticed that most of the
indicators of Colombia’s 2019 STI Vision
were science and technology (S&T), with
hardly any linked to innovation (I). If we
look at innovation as it is in the world
today, the model that we normally talk
about in Europe is the idea of the
innovation system or, more recently, the
“innovation ecosystem”. This model puts
more emphasis on the degree to which
different parts of the system link together.
Thus, Foresight needs to consider these
linkages between the economy and
society.

The promotion of
STI absorption and competitiveness
is often challenged
by the type of indicators
and instruments
used to measure
and support STI.

Another increasingly important trend is the so-called “open innovation” – that is, the idea that
organisations rarely innovate on their own, but are much more likely to do so through
networks, through working with others, and through finding knowledge wherever it is in the
world. Let us consider the position of an emerging, developing or transition economy. So,
how can emerging economies in Latin America (e.g. Colombia, Argentina, Brazil, Chile and
Venezuela), Asia and Eastern Europe position themselves in relation to the phenomenon of
open innovation?
One critical issue here is the lack of critical mass. Critical mass does not mean having big
teams (see Oliver and Marwell, 1988; Macy, 1990); in fact, some scholars would argue that
an optimum research team includes five to nine people. What is really needed is a range of
specialisms, in order to configure teams around the kind of interdisciplinary problems that the
economy and society present to us.10 So, what to do if Colombia has small institutions or very
specialised institutions? In Europe, the proposed solution is so-called “network specialisation”
– in other words, trying to build networks between organisations that are different, but that
can potentially work together.
But what does this mean for a Foresight programme? It means that the programme has to
somehow break out of the box of working within the existing supply chain, existing sectors,
existing linkages, and start trying to work across those, maybe also thinking about other kinds
of innovations. Many of the most important economic innovations in the word today are not
even technological, they are to do with clever use of other people‟s technology, e.g. eBay,
low-cost airlines, financial services. These account for something like 70% of gross valueadded in the world economy, and they come from this kind of thinking. The Colombian
programme should also bear in mind that patents often do not measure innovation. They
measure it very well in some sectors, like pharmaceuticals, but not in other sectors, such as
construction. In the British construction sector, or example, about US$1.5 billion worth of
savings were made in the past five years for public procurement, but none of these savings
were reflected in patent statistics.
10

For example, the University of Manchester has recently managed to win a research centre
sponsored by a large seed production company (Syngenta), which wanted to look at the use of
sensors in the bio-business. The company came to Manchester because it was the only university
with all eight of the different specialisms that need to be combined to deal with such a problem.
Thus, real critical mass lies in this configuration ability.
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Now, linking to this is the issue of absorptive capacity – especially the promotion of scientific
and technological absorption together with innovation absorption. Here we should recall that
a well-known part of the innovation literature begins with the work of American academics like
Wesley Cohen and Daniel Levinthal. They argued that innovation and learning were the two
faces of R&D (1989), and they brought the term “absorptive capacity” into innovation studies
(1990). Their basic message was that you cannot absorb unless you do, and thus a key way
to promote absorption was learning by doing – a phrase often used in the context of Foresight
itself.
In theory, it is possible to assume that knowledge transfer is sufficient to reach absorption
but, in practice, unless you are a research performer, you do not belong to the networks in
which knowledge is circulated. With this in mind, we have enjoyed and appreciated the
environmental scanning work carried out by the Colombian programme, but this can only be
seen as a good first step towards absorption. It essentially offers a static picture and, in the
future, researchers will have to work out how to turn that snapshot into a movie or a more
“dynamic picture”, with a flow of information constantly moving towards them. One way to do
that is to encourage researchers to find their way into these networks. However, we point out
that in emerging economies, it could be argued that open innovation could become a device
not for bringing more people into the system, but for excluding some. It is therefore important
that researchers fight their way into the STI system.
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7.6. How to consolidate infrastructures and information systems?
The consolidation of research infrastructures
for STI is often linked to the level of R&D
expenditure in the system. Of course, it is
important to increase R&D investments, but
if the only source of increased investment is
the government, this can sometimes make
the situation worse. A major challenge for
emerging economies is to increase the level
of private sector investments in R&D, given
that the business sector always demands
concrete outputs from research and effective
use of infrastructures. Keenan and Popper
(2007) draw attention to other major
challenges in the consolidation of research
infrastructures:

Foresight can be used
to better anticipate
future infrastructures and information
systems needs.



Greater complexity, increased costs – Many critical facilities in Europe (and other regions)
are nearing the end of their useful life. Furthermore, as the frontiers of research are
pushed back, research infrastructures are increasingly becoming more complex and more
expensive, to the point where the costs of many envisaged new facilities, or their major
upgrade, cannot be met by individual countries, as in the past.



Improving operations – Another challenge relates to the fact that many research
infrastructures do not operate as optimally as they could. Indeed, some commentators
believe that a shift in emphasis is required – away from concerns about funding new
research infrastructures (hardware), and towards better use and management of existing
research infrastructures.



Knowledge transfer – There is often a need to better harness the knowledge held in
research infrastructures for socioeconomic benefit. Some commentators go so far as to
suggest that knowledge transfer needs to be prioritised over and above new knowledge
generation, and have called for the development of increased capacities in this area. In
this way, research infrastructures can serve the research and innovation system as a
whole, and not just the host/funded institutes.



New modes of governance – Many facilities hosting research infrastructures are locked
into long-standing and outdated systems of governance. These are in need of renewal in
order to better reflect the new realities of conducting research in the 21st century.



Better mainstreaming of research infrastructures into policy – There is an increasing need
to improve the way research infrastructure considerations are mainstreamed into national
and regional science, technology and innovation policies. In Europe, there are signs that
this is beginning to happen – for example, several countries have developed new
research infrastructure strategies or roadmaps, while at the European Union level,
ESFRI11 has been established.

11

The European Strategy Forum on Research Infrastructures (ESFRI) is a strategic instrument to
develop the scientific integration of Europe and to strengthen its international outreach (see
http://cordis.europa.eu/esfri).
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Given these challenges, Foresight can be used to improve anticipation of future needs
through trend projections, detection of possible discontinuities, and exploration of complex
interactions through cross-impact analysis, for example. Scenarios that capture different
patterns of use and operation could help to devise future-proof research infrastructure plans,
improving their flexibility and resilience (ibid, p.12).
Research facilities are often developed in the best research institutes, but it is also important
to build a system for the collective use of such facilities. This task includes: building research
networks and infrastructures for networks; improving access to international journals, not only
in English but also in Spanish; and developing a system to measure R&D and innovation.
Such a system should contain: (i) government statistics in line with international standards,
such as R&D, innovation, human resources in S&T, etc.; (ii) ad hoc studies on issues
important in a particular moment (SMEs, post-graduate students, R&D budget, etc.); (iii)
administrative data; (iv) data on public awareness of S&T; (v) bibliometrics and patent
databases; (vi) statistical databases; (vii) databases for experts and research capacities.
Obviously, this system needs to be updated and renovated on regular basis; and its budget
must be oriented towards the efficient use of available resources. This requires government
agencies to produce annual reports identifying major goals, tasks and goals indicators
reflecting major achievements. Finally, Colombia may also benefit from regular benchmarking
of the national STI system vis-à-vis other countries, both in Latin America and in other
countries worldwide. Exercises aimed at measuring the innovation climate and public
attitudes towards different aspects of S&T would also help.
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7.7. How to increase and strengthen STI capacities?
In order to increase and strengthen STI
capacities, Foresight programmes should
organise tailored courses for a wide
range of audiences. One typical
challenge here is how to get policymakers more in tune with ongoing and
potential developments in RTD. For this
reason, programmes should be able to
provide more targeted training activities
to accommodate the needs of busy
people in the public and private sectors.
Such training should combine issues
about research and innovation policy,
entrepreneurship and Foresight.

Programmes should be able
to provide more targeted training activities
accommodating the needs of busy people
in the public and private sectors.

In Europe, for example, some universities – in Finland, Malta and the UK, among other
countries – have recently incorporated Foresight courses as core or elective subjects in
Masters programmes. Another issue associated with capacity-building activities has to do
with the demand side of innovation. For example, there needs to be more dedicated training
for key individuals who control government budgets and expenditure, so that they are able to
consider not only the economical rationales but also the innovation potential of particular
investments. In a similar vein, it is important to find out, as the National Endowment for
Science, Technology and the Arts (NESTA) has done in the UK, how much “hidden
innovation” there is in Colombia.12 Such an exercise will certainly increase the country‟s selfconfidence about existing capacities that have not been officially recognised.
Actor-based approaches can also be linked to capacity building. Such approaches consider
networks of stakeholders as virtual environments for communicating, comparing, generating
and exchanging new knowledge, new ideas and new contacts (see also Sanz-Menéndez and
Borrás, 2000). However, in order to strengthen advocacy coalitions, epistemic communities
and critical masses, the government should: first, identify key individuals (leading
personalities and professors recognised as world-class); second, label them as such; and
finally, build research teams around them, so that they can help train new talent. Of course,
such a policy may be controversial, in that it is like “picking the winners”, and there will also
be envy around key individuals. But there needs to be a policy promoting maturity in research
communities, so that key people do not leave the country and do have their success
recognised. In Foresight, the promotion of actor-oriented approaches makes it difficult to
balance the involvement of the right set of organisations and the right set of people, for
example, visionary people are difficult to engage. The reader should also be aware that
neither policy- nor decision-making are tasks of a “standard” Foresight programme. A
Foresight programme can “only” offer recommendations on these issues – it does not solve
these problems itself.
However, we have observed that some work carried out for the centres of excellence has
promoted new capacities and created new ways of working together more collaboratively.
This has been possible because of the “structural” Foresight nature of these projects. This
12

Hidden innovation refers to “innovation activities that are not reflected in traditional indicators such
as investments in formal R&D or patents awarded… (It is) often more about absorbing ideas than
creating new ones – and is greatly affected by non-innovation policies” (NESTA, 2007).
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can be further developed in many ways, e.g. sharing experiences, approaches, working on
overlapping areas – for example, some work on biotechnology could overlap with work on
tuberculosis. Sharing experiences in this way could eventually lead to a joint “research
agenda” and critical mass. This suggests that building collaboration capacities and
competences could be a programme‟s primary goal. But, collaboration can also be a
secondary goal, in the sense that you may want to promote R&D on particular technologies
(or on setting up technology platforms) with funding instruments that require
academic/research institutions to cooperate with firms.
Institution and capacity building need sustained efforts. But we also recommend avoiding
hype or fashionable strategies. Instead, systematic and sustained efforts should prevail. Of
course, it is not possible to just wait for 10-15 years, doing nothing until capacities are built. It
is therefore important to evaluate and assess the steps taken and, if needed, realign existing
instruments and skills. These include:13


Basic skills – capacities that facilitate learning or the more rapid acquisition of knowledge.



Social skills – capacities used to work with people to achieve goals.



Systems skills – capacities used to understand, monitor and improve socio-technical
systems.



Technical skills – capacities used to design, set up, operate, and correct malfunctions
involving the application of machines or technological systems.



Resource management skills – capacities used to allocate resources efficiently.



Complex problem-solving skills – capacities used to solve novel, ill-defined problems in
complex, real-world settings.

13

See O*Net classification system at http://online.onetcenter.org/skills
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7.8. How to foster research on strategic sectors?
The Colombian programme combines elements from the
second, third and fourth generations of Foresight (see
Georghiou, 2003; and Georghiou and Keenan, 2008). For
example, the programme has supported exercises bringing
together science and business, such as the project on Strategic
Directions
of
Micro-Small-Medium
Enterprises
Fund
(FOMIPYME); bringing the social dimension, such as the Social
Conflict Resolution project; and moving towards a distributed
role in the innovation system, with projects such as the
Productive Transformation of Colombia into a Knowledge
Economy.

Working together
on key sectors
requires that
major players
agree on
what these
sectors are.

Our evaluation would be concerned with how the programme was actually carved out. When
looking at the list of projects, in the first cycle it is clear that the unit of organisation was
mainly sectoral and partly technological. When we move to the second cycle in Colombia, we
see predominantly sectoral and just a few thematic activities coming in, with some interesting
ones, such as the conflict resolution project. What seems to be missing is how we move
across these sectors, how to deal with cross-sectoral issues and therefore how to challenge
the existing structures and the existing relationships and build new ones. And this is probably
the business of fifth generation Foresight.
This does not mean that Colombian Foresight should stop what it is currently doing. But if the
programme is searching for a new element, perhaps it lies in these cross-cutting issues,
looking at why different ministries or different sectors cannot work together and produce a
more integrated future for the country. But selecting key sectors requires that major players
agree on what selections are made and how they are made. Such agreement is often
reached after carrying out a comprehensive assessment of the potential STI developments in
specific sectors (e.g. agriculture, environment, health, etc.), the expected conditions in
industrial production, and the possibilities for commercialisation of goods and services
capable of enhancing competitiveness in these sectors. To do such an assessment, research
and technology milestones are defined, with the objective of achieving medium- to long-term
industry goals. The Mapping Foresight report (Popper, 2009) emphasises that the definition
of strategic sectors and priorities is not an easy task. It requires the combination of
challenging activities, such as:


identification of future technological needs, risks and opportunities;



qualitative and quantitative data analysis of past and present STI and socio-economic
developments;



evaluation of RTD priorities for innovation and the research agendas of public funding
agencies;



identification of
biotechnology);



creation of policy frameworks guiding the development of new/critical technologies; and



promotion of thorough discussions about STI paradigm changes.

desirable/undesirable

impacts
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7.9. How to foster internationalisation of STI?
Finding the right balance between knowledge
transfer and reliance on the country‟s knowledge
and experience is an everyday challenge for
Foresight. In other words, how to find the right
people to provide advice and how to find the
actions governments and businesses would like
to take? It is also important not to trust gurus
(people who come to the country for one or two
days and tell you what to do, without knowing
the country or the current context). Of course,
learning is important, but it is also important to
filter the sources of knowledge and combine the
various elements that are really needed. In this
context, the evaluation panel should not be
considered as a group of gurus.

Finding the right balance
between knowledge transfer and
reliance on the country’s knowledge
and experience is an everyday
challenge for Foresight.

The international dimension of STI is becoming so critical nowadays that it almost deserves a
dedicated strategy, complementary to the national one but maintaining some distinctions.
One of the key challenges is to develop a more strategic international approach which could
address two aspects: (i) exploiting emerging opportunities for key collaborations; and (ii)
targeting specific national needs/priorities, thus using internationalisation in a strategic way.
Most countries are already using a strategic approach towards international aspects of STI.
Three traditional types of such activity are:


identification of relevant overseas experiences to extract lessons, but adapting them to
the national context.



promotion of international scanning for competitive intelligence. Some scanning has
already been carried out by the Colombian Foresight programme. It should identify new
content in state-of-the-art developments in technologies, but also new approaches –
creative approaches and innovative approaches – that can be used.



promotion of mutual learning activities. This can be done though joint activities, such as
Foresight or joint training programmes.

With regards to the international benchmarking of activities, capacities and approaches
related to Foresight and R&D, the programme should consider that benchmarking has a
number of aspects, one of which is how to build or compare a number of indicators. But
another, and perhaps more important aspect, is how to use benchmarks as a mutual learning
activity, in order to learn from each others‟ programmes and activities. Such benchmarking is
an important aspect of international collaborations.
Internationalisation can also be used to open up STI activities, not only to traditional players
(e.g. policy-makers, governments, etc.), but also to ensure that there is a much wider group
of stakeholders involved (e.g. private sector, NGOs, local and regional authorities). This has
emerged and been strongly promoted in Europe, through targeted programmes promoting
trans-regional cooperation or cross-border cooperation between different regions in different
member states. This sort of cooperation is more targeted to local needs and competences.

115

Evaluating Foresight

How to make more strategic use of environmental scanning or horizon scanning? This can be
done by creating a pool of results from different scanning databases pulled together into a
large, shared database. Different agencies should be able to refer to this database, even if it
is built from different inputs. Such datasets can be used at international level, to strengthen
international collaboration and complementary thinking and approaches. Various new
initiatives in Europe are currently targeting this goal, for example the iKNOW project
(www.iknowfutures.eu) and the Mapping Environment of the European Foresight Platform
(EFP), among others.
One additional suggestion would be to consider a more aggressive or assertive marketing
strategy for the work carried out by the Colombian Foresight programme, to make it more
visible, and give it a more international profile. This can be done in various ways, for example
by: identifying success stories; presenting key results in very simple terms, mapping
experiences in international databases, such as the EFMN or SELF-RULE; etc. This would
help to attract more international researchers and encourage new networks and
collaborations, etc.

Science, Technology and Innovation Foresight Forum with the International Evaluation Panel
(Club de Ejecutivos, Cali, Colombia, 6 June 2008)
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8.

CTFP Evaluation: Key Messages for Colombian and
International Actors
Rafael Popper and Ian Miles

8.1. Key messages about the Colombian Foresight Programme
Several key messages can be highlighted about CTFP. These have been grouped under
three major headings:


value for money;



programme objectives; and



other achievements.

Value for money
The scale of the second cycle, which includes 24 projects and more than 30 capacity-building
courses, is impressive (see Tables 4.2 and 4.3). The relatively low costs involved (around
€33,000 per project, see Figure 6.5), suggest that excellent value for money was achieved.
The number of activities and participants exceeds those of Foresight programmes in many
countries with longer traditions of Foresight studies. The relatively modest investment (around
€250,000) in Project 09 activities (aimed at achieving an important paradigm shift and
creating a shared vision for the “productive transformation of Colombia into a knowledgeeconomy”) appears to be a good example of value for money, with various stakeholders (e.g.
the Ministry of Commerce) adopting the vision into their medium- to long-term objectives.
Finally, looking abroad, the Colombian TF programme has become a flagship for Latin
American Foresight. 14

Programme objectives
On the whole, the appropriateness and level of achievement of the CTFP objectives have
been successfully realised. Substantial progress has been made towards many of the specific
objectives. A major problem for evaluation is deciding just how much progress is required.
(For instance, what counts as a large number of participants in an activity, especially when
the activity is a new one – should we be expecting tens, hundreds, or thousands of
participants?) Future work would do well to include verifiable objectives, so that we can
conclude decisively whether, or to what extent, a goal has been achieved. This does not
necessarily mean laying down precise numerical targets for each activity, but indications of
the expected scale of achievement would be very worthwhile. As it is, we relate the
programme‟s achievements to expectations that are based on experience with Foresight
programmes elsewhere.
Let us consider the three main explicit objectives of the CTFP:
14

See references in page 69; chapter 12 of The Handbook of Technology Foresight (Georghiou et al.
2008); or the “Evaluating Foresight: The Colombian Case” (Popper et al, 2009) brief in the
European Foresight Monitoring Network (EFMN) website, which exceeds 2,700 downloads, thus
becoming a Top 10 most read brief from more than 150 briefs.
117

Evaluating Foresight



Wide-ranging impacts: CTFP had far-reaching impacts on the Colombian STI system
(see Chapter 6). Some of these include:
shaping public and private policies and strategies (e.g. National Development Plan
2007–10 and the National STI Plan);
shaping research agendas of STI programmes and institutions (in a considerable
number of Colciencias S&T programmes, centres of excellence and some
agendas of the Ministry of Agriculture);
shaping the consolidation of research groups (e.g. within the framework of centres
of excellence or within the framework of COFI);
shaping the consolidation of S&T capacities (by advancing information about S&T
capabilities in the country or creating new capabilities through mobility networks
such as SELF-RULE); and
shaping international projects as project leader (e.g. CAB – Productive
Transformation and Higher Education) or as partner (e.g. Scenarios for RTD
Cooperation with Europe (SCOPE).



Responsive mode: CTFP has also achieved its objective of conducting and supporting
Foresight exercises. During its second cycle, it managed to satisfy the demands of a large
number of stakeholders with 24 projects:
six projects for Colciencias S&T programmes,
five projects for the centres of excellence;
four projects for the Ministry of Agriculture;
three projects for international organisations;
two projects for public enterprises;
one project for the National Planning Department (DNP) and Colciencias,
one project for the Ministry of Commerce; and
two projects for Colciencias and CTFP positioning itself (see Table 4.2).



Capacity-building focus: The objective of building Foresight and horizon- scanning
capacities was also satisfactorily fulfilled. Over 30 courses and seminars were organised,
with the participation of national and international lecturers (see Table 4.3) and
involvement in one international mobility project. The benefits and impacts of these
activities have been evaluated, based on the opinions of more than 100 individuals
(survey + interviews, see Acknowledgements), the great majority of whom were highly
positive. In the capacities-building activities, three conceptual and methodological
approaches were included: Foresight, horizon scanning and productive chain approaches.

118

CTFP Evaluation: Key Messages for Colombian and International Actors

Other achievements of CTFP
Other achievements of the programme go beyond those outlined in the explicit objectives.
These include its flexibility and adaptive capacity to change; the use of experimental
approaches; the input/output and behavioural additionality; the sense of shared ownership;
the well networked presence; the originality of its methodology and programme design; and
the capacity to function as a forward-looking bridge or broker organisation. We can identify
seven categories of achievement:


Flexibility and adaptive capacity: CTFP displayed the capacity to adapt to radical
changes in the implementation environment (i.e. shaping activities to meet the needs of
changing directors and sub-directors in Colciencias).



Experimental approaches: CTFP had the opportunity to explore new concepts, working
practices and potential users of Foresight (e.g. pilot studies on Water Recycling and
Electricity Cluster or the methodological combinations used in Capacities in Higher
Education, Research and Innovation, for example).



Input/output and behavioural additionality: CTFP has also shown input/output
additionality with, on the one hand, public R&D stimulating new and private support for
foresight (e.g. electricity and water pilots) and, on the other hand, several capacity
building and horizon scanning activities, which would have not been carried out in the
absence of CTFP. Furthermore, the way in which foresight activities have been
embedded and further developed in the Ministry of Agriculture is an important indicator of
behavioural changes resulting from CTFP, as a "policy intervention".



Shared ownership: The “ownership” of the CTFP activities has been consistently and
openly shared. This is demonstrated, for example, by the number of regional, national and
international bodies which include CTFP documents, news and references in their
websites.



Well networked: Several sub-national, national and international stakeholders, including
a wide range of academic and scientific institutions in Colombia, Latin America and
Europe, have built strategic alliances with CTFP. These alliances have strengthened subnational, national and supra-national Foresight networks, and have positioned the work of
Colciencias S&T programme both nationally and internationally (see Figure 6.9 and the
evaluation results for Criterion 08).



Originality: CTFP is in many ways unique – but this is likely to be the case for any
successful programme. Uniqueness does not guarantee success, of course, so we need
to explore the specific features of the programme. One original feature has been the
combination of three conceptual and methodological approaches: Foresight; horizon
scanning and productive chain. However, the emphasis on novel approaches, capacity
building and networking activities may be the consequence of another distinctive feature
of the programme, which is, that it had a programme manager with a Doctoral thesis on
human and social Foresight.



Bridge: Finally, CTFP has been a forward-looking, multi-functional and multi-directional
bridge between public, private, academic and international stakeholders. Key examples of
such a role are present in the FOMIPYME project and in the continuous communication
(and publication!) bridges built between the various national S&T programmes in
Colciencias, among others.
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8.2. Key messages for Colombian actors
If we look abroad, both CTFP and Colciencias have become key actors in the Latin American
Foresight landscape, where some Colombian projects are presented as examples of good
practice.
Therefore, in addition to the recent initiative to establish the Colombian Foresight and
Innovation (COFI) institute at UNIVALLE University in Cali, it would be strategic for
Colciencias to maintain some kind of TF unit or liaison officer to secure regular
communication and explore potential research and training opportunities with COFI. One of
the main reasons CTFP was brought to Colciencias in the second cycle was to increase the
programme‟s capacity to shape and inform policy processes and actors. COFI will need to
develop an effective communication channel and shared strategy with Colciencias and other
key actors who played a role in the first two cycles of the programme, or who may be
significant in future exercises (including national and sub-national actors like SENA, DNP,
ministries, research institutions and regional development agencies; international bodies such
as SECAB, CAF, UNIDO and the European Commission; and other international actors that
CTFP reached with “one-off linkages”, see Figure 6.9). To this end, the creation of an
advisory steering committee for COFI – perhaps with national and international membership –
could be a sensible first step towards promoting so-called “perception” and “goal” alignments
between actors.15
The CTFP is probably lacking in terms of a sufficient “aftercare strategy” for key outputs (e.g.
policy and research recommendations). Such a strategy, with individuals nominated to take
responsibility for follow-up of Foresight results, would allow sufficient time for new networks
and project members to exploit the momentum and consolidate institutional alliances. This
would require that upcoming initiatives find better ways to secure a substantial increase in
funding, and (possibly) reduce the number of simultaneous projects to four or five projects per
year.
One important set of outputs was the large number of publications (see Annexe G), which are
seen as generally relevant and of high quality. However, while CTFP stands up well
alongside programmes conducted elsewhere, it has limited visibility in the international
academic and professional literature. Hopefully, this report and the evaluation website (see
http://www.evaluatingforesight.com) will increase the visibility of outputs.
The programme has also helped to consolidate research groups and STI capacities in the
country (see evaluation results for Criterion 05). It has also played a role in embedding
Foresight capabilities (especially, but not only, horizon scanning) in many parts of the STI
system, which should support the development of research programmes and engagement
with users of the knowledge produced. However, as shown in Table 6.1 capacity-building
activities have mainly focused on levels 1 and 2 (namely, process design and methodology
and methods). This suggests that future courses would need to include more process
management issues.

15

Perception alignment is established when the parties accept each other‟s interpretations of their
respective motives and goals, which need not be the same. However, goal alignment develops
when there are common or complementary aims to be pursued, which implies a convergence of
interests and the anticipation of mutual benefits (Amanatidou and Guy, 2008). For further readings
on networks and socio-technical alignments see Molina (1995).
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The way forward
The evaluation procedure included extensive discussions of the general approaches and
practical outcomes achieved within the Colombian Foresight related activities. A number of
outstanding points can be noted.
Scale: The number of projects implemented, and experts (and other stakeholders) involved,
was impressive. The numbers exceed those found in many countries with longer traditions of
Foresight studies. This is especially impressive, as the relatively modest financial resources
underpinning the exercise are well organised. This can be seen from such evidence as the
high number and quality of published reports, and the availability of published material on the
internet, which renders this work – both the actual results and the methodological approaches
developed - widely available. (Whether this material is sufficiently widely disseminated is
another matter.) The large volume of outputs may present something of a challenge in terms
of understanding the overall implications of the programme to date for the Colombian STI
system. There are some efforts at providing an integrative overview, but these have not
received sufficient attention and support from key actors in the STI system. In addition, those
familiar with only parts of the programme need more general guidance
International standing: While the Colombian Foresight programme stands up well alongside
those conducted elsewhere, it has limited international visibility. This is regrettable, not just
for reasons of national status, but also because there could be benefits, in terms of
enhancing national and international Foresight practice, from greater dialogue, and because
the specific projects are likely to attract attention and, hopefully, desire for partnership from
researchers, businesses, policy-makers, etc., working on similar lines in other countries and
international organisations.
The implications are that all major reports should be (at least partly) translated into English (at
least), made available on the internet, and more widely disseminated through, for example,
conference presentations and articles in relevant publications. This may also assist
dissemination of results within Colombia (and increase awareness of what constitutes best
Foresight practices when dealing with specific types of issue in the Colombian context).
Specific thematic Foresight projects should be integrated into relevant international networks
and activities. This could involve, for example, organised exchange visits, temporary
placements of Colombian experts in the best foreign centres (not just of Foresight, but also of
work in the thematic areas, where the host institutions have already demonstrated a
willingness to engage with Foresight perspectives), presentations of Colombian Foresight
processes and results at major international events on the thematic areas, etc. Furthermore,
the international evaluation team‟s report should be exploited for awareness-raising, and the
team itself encouraged to provide further inputs and to relate their own work to the Colombian
experience.
Engagement: As well as involving production of results on many themes, and engagement of
many participants in this process, there is a capability-building element, in that hundreds of
experts have been trained to organise and implement Foresight activities – or at least certain
elements of these, such as scanning. Many other experts and other potential participants
should be aware of, and positively inclined towards, Foresight projects This should create a
solid basis for further dissemination of Foresight practice, and further development of
capabilities, if conditions in the country are receptive.
Nevertheless, the composition of expert panels could be improved in several ways. There
has been some overrepresentation of figures from administration. Effort has to be put into
attracting more experts from the fields covered by each individual project (though these have
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to be experts who can explore wider areas than those internal to the science and technology
in question). It could be helpful to engage those with broader expertise (e.g. knowledge of
several other areas of research and practice). Engagement of industry is more challenging,
and has presented difficulties even for well-resourced national Foresight exercises. It is
especially important in S&T-related Foresight activities, in particular, to facilitate
communications and building networks between the public research base, and private sector
research, and other elements of industry whose knowledge is relevant (say, to marketing,
finance, etc.). Industry is most likely to be mobilised when its members really believe that the
Foresight activity could produce results relevant to their business or – as importantly – could
have impacts on policy and the business environment that are significant to them. (Even so,
it is typically very hard to engage representatives from most small and medium-sized
enterprises, though sometimes industry associations and the like can effect communication
here.) In this respect, the FOMIPYME project set a good precedent as to how Foresight can
be used to this end. One other way of engaging industry would be to offer training courses
that are oriented more to industrial companies and to innovation, rather than to “upstream”
S&T issues. Such an orientation may even engage people from smaller firms, though this is
most likely when the courses are tied to the context of a particular region and cluster.

8.3. Key messages for international actors
One of the most interesting findings of this evaluation has been the impact that the
“methodological eclecticism” of the Colombian programme had in shaping Foresight practice
in Colombia. The results from the interviews and the online survey show that sponsors,
practitioners and users of Foresight see a wide range of benefits from the combination of
Foresight and horizon scanning (and, in some cases, productive chain) approaches (see
evaluation results for Criterion 05). This recognition has, on the one hand, reduced the use of
semi-quantitative methods like MICMAC, MACTOR and SMIC (traditionally popular in Latin
America and France), though it appears to have also improved the rigorousness of their use.
On the other hand, it has achieved a willingness on the part of practitioners to adopt and
adapt methods from other countries (such as Brazil, Russia, Spain, US and UK, for example).
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8.4. Three final recommendations
The first of our three final recommendations reflects an ongoing procedure of the UK
Foresight programme.

Careful selection of Foresight projects
In the third UK Foresight cycle, the following six criteria have to be met, in order for a project
to secure funding. We recommend consideration of such criteria (or a more contextualised
list) in Colombia:


Future-oriented: Project must require looking ahead at least 10 years, in areas where
the outcomes are uncertain. This typically occurs where the future direction of change is
rapid, current trends are uncertain or different trends may converge;



S&T-oriented: Project should have science and technology as the main drivers of change
or as having the capacity to impact substantially on future scenarios;



Value-added (impact): Project must have outcomes that can be influenced, to an extent
that is significant for one or more of the economy, society and the environment;



Value-added (existing work): Project should not be covered by work conducted
elsewhere. However, the project must build on areas of active research;



Networks: Project should require an inter-disciplinary approach to the science, bringing
together groups from academia, business and government. The project must not be
capable of resolution by a single group; and



Buy-in: Project must command the support of those groups most likely to be able to
influence the future, and be owned by a lead government department.

The international panel report (Popper et al., 2008) also pointed to two major issues that any
Foresight initiatives should take into account.

Attention to the life-cycle of a programme is required


Programmes often go through many phases, involving different conceptual and
organisational frameworks, interacting with several disciplines, and developing a wide
range of processes, tools and skills. The Foresight life-cycle covers the life of a
programme from its design through its operation, management, evaluation and renewal.
Planning for Foresight needs to take account of all of the stages of the process, including
recruitment and embedding, as well as the obvious phases incorporating vision-building
and preparation of reports and priorities. However, all these stages are embedded in
historical, socio-political and cultural contexts – this applies to experiences in Europe,
Latin America and, of course, Colombia. These contexts have an obvious influence on the
attitude people have towards the exercises and capacity-building activities. For example,
in countries with little culture of evaluation, it becomes more challenging to draw relevant
lessons for renewal. Another issue regarding life-cycle, especially in the renewal phase, is
the management of the hypes and disappointments throughout the programme. While
there is a history of programmes starting with great enthusiasm, it is also possible to find
that excessive excitement, without proper planning and clear targets, could lead to the
abrupt ending of a programme. This has been the case with the second cycle of the UK
Technology Foresight Programme, or the low embedding of other Foresight programmes
in Latin America, e.g. in Argentina, Brazil and Chile.
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Room can be created for “structural Foresight”


"Structural Foresight" is a term encompassing any activity driven by the need to upgrade,
shape or change existing structures – from the more tangible research and development
infrastructures, to the less tangible structures, including procedures, work practices,
regulatory frameworks and organisational goals. One comment that emerged during the
international panel event was that some countries are using 20th century government
structures (or even 18th and 19th century ones) to deal with 21st century issues. The
Colombian programme, despite its successes, is working pretty much within existing
structures. With these limitations in mind, the programme sponsors and managers might
ask whether Foresight might be applied to these structures themselves. For example, one
current tendency in European Foresight is to carry out “structural Foresight”. This looks
much more at how to reform innovation structures more generally, and less at specific
technologies and sectors. Technological, sectoral or thematic work is necessary, but
Foresight can also reengineer the way in which these types of project are expected to
inform policy-making. For example, policy recommendations emerging from these studies
would now consider possible required changes in legislation and organisational structures
– including roles and responsibilities of relevant actors within the whole STI system.
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Annexe A – Sample of interview questions
With the help of the Colombian Foresight team, the University of Manchester conducted more
than 50 face-to-face and telephone interviews. These included key actors in Colciencias,
SENA, various ministries, anchor institutions, the executors (i.e. the programme manager and
assistants) of projects and a handful of co-organisers of capacity-building seminars. Given
the different roles that interviewees played, not to mention their differing expectations of the
programme, the Manchester team tailored interview guidelines for different “types” of
interviewee.
The following questions are a small sample of those included in the two main interview
templates:

About the role and relationship


Please describe your role and responsibilities in relation to the Project(s).



What, if any, involvement did you have in defining the agenda for this work?



Have the Project(s) addressed questions and issues that most concern you in this
domain?

About the pre-Foresight conditions


How would you describe the state of knowledge about this policy issue before the
Project(s)?



How would you describe the state of the relevant scientific and other communities in this
area before the Project(s)?



To your knowledge, had any Foresight previously taken place on this issue? If so, how
effective was it?



Do you think that the areas/sectors studied by the Project(s) are relevant for the country?
Why?



What were the key steps in the Project(s)?

About the immediate impacts of the programme and its constituents


As far as you are concerned, what are the key outputs from the Project(s)? Have these
been presented in a digestible and timely manner for the intended audiences? Also, what
have been the responses of funding ministries and agencies?



What effect has the Project(s) had upon the state of knowledge on the topic addressed?



What effect has the Project(s) had upon the state of the scientific and other communities
in this area (state of networking/cooperation etc)?



Overall, could you highlight what you see as key impacts upon: The science community;
Government policy; Business; and Public debate.
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About the ultimate impacts in general


In your opinion, what are the impacts (or expected impacts) of the Project(s) (new plans,
agendas, funds)? Are you aware of any explicit reference to the products (e.g. reports,
recommendations, and findings) of the Project(s)?



What difference has the project made or will it make to policy/strategy in your area of
responsibility (policy direction, research priorities, public debate, etc.)?



What other key sources of information/analysis are taken into account in this area apart
from Foresight?



Has the Foresight programme increased the use of scientific evidence-based and
forward-looking policy/strategy making in Colombia?



What specific follow-on activities are there on your side? Is it likely that you will
sponsor/encourage further Foresight work in this or other areas as a result of the present
experience? How lasting are these impacts likely to be?

About the ultimate impacts in terms of fundamental goals of the programme


Contribution to the development of a national vision in the transition to a knowledgebased economy.



Contribution to the design of national public policies.



Positioning of CTFP international leadership and of Colombian Foresight.



Introduce Foresight and horizon-scanning practices in the national STI system.



Build Foresight training capabilities and absorptive capacity for the appropriation of
Foresight results.
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Annexe B – Key findings and policy issues of selected case studies
To achieve a more in-depth understanding of the Colombian Technology Foresight
Programme (CTFP), the evaluation team considered it necessary to conduct case studies.
Each case study involved documentary analysis, a couple of interviews to project sponsors
and participants (in addition to the interview carried out with a member of the project) and
views of respondents to the stakeholder survey.
Ten case studies were selected, according to the type of projects.


Foresight and visioning projects for Colombia‟s STI system
 Colombian STI vision 2019
 Productive transformation and higher education



Horizon scanning projects for Colciencias STI Programmes
 Bioinputs
 Biofuels
 Electronics applied to agriculture
 Nanotechnology manufacturing methods



Productive chain Foresight projects for the Ministry of Agriculture and Rural Development
 Furniture and wood products
 Cacao and chocolate
 Dairy products
 Tilapia fish

The case studies were selected together with the programme manager, on the basis of their
performance and typology. The selection process involved discussions about methodological
design and success in delivery of expected results. Other criteria were potential political
impact, learning, and capacity to promote interdisciplinary work among different actors within
the Colombian STI system.
The main purpose of this case studies section is to gain in-depth understanding of what the
projects claim to be their main results (i.e. conclusions, policy recommendations and research
priorities), as presented in final reports. In addition, given the uniqueness of productive chain
Foresight studies, we have selected two of these projects for a detailed analysis, which
includes discussions about the process benefits. These are in a separate annexe in Spanish.
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Annexe B01 – Case study 1: Colombia STI Vision 2019
Highlights of key findings (as presented in final report)
Project sponsor:

DNP, Colciencias, Presidency of the
Republic

Project type:

Visioning

Project ID:

P-09

Project leaders:

National Planning Department (DNP) and
Colciencias

Report authors:

DNP

Key findings – Colombia STI Vision 2019 has been a widely disseminated project, on which
there has been public discussion. It presents eight major national challenges:

Challenge 1 – Generating new knowledge, by:


Promoting basic or applied research.



Promoting scientific research in innovative areas in energy and materials.



Promoting STI research in biological processes, agro food and biodiversity.



Promoting STI research in the area of the interaction between humans and the
environment.



Promotion of STI research in education, culture and institutions.



Promotion of STI research in knowledge management and technological convergence.
Indicator

Current
situation

Scenario
2010

Scenario
2019

1.1 Relation between the number of
recognised research groups
working on ST &I and the number of
registered groups working on the
same area.

1:2
(2006)

1:1,8*

1:1,8

1.2 Number of publications with an
impact **/ Number of registered
Colombian publications.

19.34%
(2006)

40%

60%

14.8%
(2006)

20%

40%

34%
(2006)

30%

40%

6
(2006)

10

20

1.3 Number of new class A*** products
/ Total number of registered
products by Colombian
researchers.
1.4 Number of class A research groups
/ Total number of recognised
groups.
1.5 Number of research centres of
excellence.
Source: ScienTI Network
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*

From 2008 a new law on the policy that applies for research groups will come into action. This
law will affect the number of research groups that are recognised and the number that is
registered. The actions proposed aim to reach the targets established for 2010 and 2019.

**

The impact of an article is a variable which measures the number of quotations that the article
had in one year.

***

Class A knowledge products are research articles published in journals class A, in index systems
(ISI, Medline, ASFA, IPA, LILACS) IRESITE databases, books, book chapters, patents, nonpatented products or processes but protected by secrecy or artistic production as the result of
research.

Challenge 2 – Fostering innovation for competitiveness, by:


Enhancing communication between universities and the productive sector.



Promoting institutional development of those organisations that offer STI services to the
productive sector (technology parks, incubators etc.).



Supporting innovation and technological development in business and local productive
clusters.



Promotion of technology transfer.



Creating risk-ventures for knowledge-intensive business.



Supporting innovative processes that generate social, organisational or entrepreneurial
transformations.

Indicator
2.1

2.2
2.3

2.4.1

Percentage of the incentives
allocated to innovation per total
value of the credits, BancoldexColciencias and FINAGROColciencias.
Mobilisation of resources of
Colciencias in co-funded projects
Percentage of industries that
benefit from fiscal incentives per
total number of innovative
enterprises (radical and
incremental) *
Number of consolidated research
centres

Current
situation

Scenario
2010

29.22%
(2005)

35%

40%

1:1,3

1:1,5

1:1,7

7.62%
(2005)

13%

23%

19
(2006)

22

28

16

20

12

20

4

8

2.4.2

Centres of technology
management **

14
(2006)

2.4.3

Number of consolidated regional
centres
Number of consolidated
technology parks

7
(2006)
1
(2006)

2.4.4

Scenario Investment
2019
(estimated)

7,864,687
million pesos
(2006)

*

The classification of innovative business is currently under revision, by the DNP and Colciencias.

**

The functions of the centres for technology management are: providing technical support and
services (certification, capacity building, set-up of quality procedures) as well as management
services (consultancy, project management).
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Challenge 3 – Fostering STI absorption in the Colombian society, by:


Increasing the visibility of STI activities in the public agenda.



Supporting the creation and development of interactive STI centres at national level.



Promoting widespread diffusion of STI.
Indicator
3.1 Percentage of the public who
acknowledges the existence of RTDIrelated institutions.

Current
situation

Scenario Scenario
2010
2019

Investment
(estimated)

48.5%
60%

80%

Personal
subscriptions:
83,345

90,000

125,000

Institutional
subscriptions:
24,121

26,500

36,000

National
journals:
12,007

13,200

18,000

International
journals:
9,054

10,000

13,600

15

20

32

(2004)

3.2 Number of subscriptions to STI
specialised journals.

1,691,331
million pesos
(2006)

3.3 Number of national STI specialised
journals

3.4 Number of national interactive
centres on S&T
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Challenge 4 – Increasing and strengthening national STI capacities, by:


Improving higher education (PhD and scientific Masters).



Promoting vocational education in STI at all educational levels
(Ondas programme for young researchers).



Developing skills in knowledge management.



Harmonising the national system of skills directed towards employment with the National
Programme of Science, Technology and Innovation.

Indicator

Current
situation

Scenario Scenario
2010
2019

4.1

Total number of researchers
per million inhabitants

277

577

2,352*

4.2

Number of articles with a
Colombian author in national
indexed journals

10,851 (2006)

85,953

395,442**

Number of students in higher
education funded by
Colciencias

PhD and
Masters: 1,389
(1992-2005)

3,704

18,520

Number of beneficiaries of the
Programme for Young
Researchers funded by
Colciencias

Young
researchers
1,294

2,865

13,181

Open 43,799
(2001-2005)

107,000

1,950,000

Pre-structured
169,600

414,000

7,532,000

Undergraduate,
Masters 83%

65%

50%

PhD 17%

35%

50%

4.3.1

4.3.2

4.3.3

4.3.4

Number of students and
teachers that participated in
the Programme Ondas

Degree of knowledge within
recognised research groups

(2001-2004)

Investment
(estimated)

25,369,959
million pesos
(2006)

Source: ScienTI Network; Colciencias
*

It has been the result of the projection of a scenario that involves a complete shift from the existing
trend.

**

National researchers now publish on average 2.3 articles every year. The projections have
assumed that there is a constant rate of publications and that each researcher publishes three
articles every year.

132

Annexes

Challenge 5 – Consolidating the national STI system, by:


Reconstructing and consolidating the institutions that represent the national STI system



Enhancing the institutional coordination for the evaluation of STI policies and frameworks.



Increasing the use of the intellectual property system.



Fostering technology Foresight and competitive intelligence.

Indicator
5.1 Total investment in STI as percentage
of the annual GDP
5.2 Administrative, legal and logistic
mechanisms

Current
situation
0.37%
(2004) *
Project of
the Law of
S&T

Scenario
2010

Scenario
2019

1%

2%

Approval of
the Law of
S&T

Investment
(estimated)
507,399
million pesos
(2006)

Source: DNP, II Survey on Innovation and Technological Development.

Challenge 6 – Improving infrastructures and information systems for STI, by:


Consolidating the national information system for STI.



Consolidating the physical infrastructures and equipment for doing research at the
institutions that belong to the national institutes for STI.



Applying the knowledge in ICT to processes of science, technology and innovation.

Indicator

Current
situation

Scenario
2010

Scenario
2019

6.1 Sales percentage of the investments in
infrastructures in the ICT sector that
the industrial enterprises obtain.

0.31%
(2004)

0.39%

0.66%

6.2 Percentage of implementation of the
information systems in S&T*

25%

50%

100%

6.3 Number of PhD programmes funded
by Colciencias that are dedicated to
widening infrastructures, as
percentage of total number of PhD
programmes

85.95%

90%

100%

Investment
(estimated)

19,027,469
million pesos
(2006)

Source: DANE, II Survey on Innovation and Technological Development; Colciencias Data Base on
Human Resources.
*

Estimated degree of development of the information systems in S&T according to existing
capacities to generate indicators in STI
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Challenge 7 – Promoting regional integration; by:


Implementing STI management strategies at a local level.



Enhancing knowledge for regional development.



Increasing scientific, technological and innovative capabilities for improving the
development of strategic areas (Amazonas, Chocó, etc.)



Creating communities of basic and applied knowledge.

Current
situation

Scenario
2010

7.1 Percentage of departments with a
financial contribution to setting-up
agendas

21%
(2006)

50%

80%

7.2 Percentage of participation of
Colciencias in funding projects related
to setting agendas in STI

3.54%
(2005)

10%

15%

Indicator

Scenario Investment
2019
(estimated)

16,321,340
million pesos
(2006)
7.3 Percentage of departments that take
part in the programme for building
capacities for public knowledge
management

31%
(2005)

50%

90%

7.4 Mobilisation of resources in public S&T
management

1:1.6
(2005)

1:1.8

1:2

Source: Colciencias.
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Challenge 8 – Internationalising Colombian STI; by:


Articulating the visibility of Colombia in bilateral as well as multilateral STI international
projects.



Promoting international cooperation in favour of national programmes and S&T centres.



Promoting the communication channels that diffuse national and international scientific
and technological achievements.

Indicator

Current
situation

Scenario
2010

Scenario
2019

8.1 Number of active
international
cooperation
agreements / number of
international
cooperation
agreements signed

30% (2005)

40%

70%

8.2 Number of Colombian
researchers mobilised
internationally / number
of Colombian
researchers

1.68% (2005)

5%

10%

8.3 Participation of
Colciencias in mixed
commissions

38.46% (2005)

60%

90%

Source: Colciencias.

.
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Annexe B02 – Case study 2: Biofuels
Highlights of key findings (as presented in final report)
Project sponsor:

Colciencias

Project type:

Horizon scanning

Project ID:

P-19

Project leader:

National Programme of Energy and
Mining

Report authors:

Ojeda, Y., Sánchez, J., León, A., and
Medina, J.

Major trends – According to the projections of the World Soya Association, by 2012 soya is
expected to displace palm as the second most frequent vegetable source for biodiesel
production, after rapeseed. Research in the area of biodiesel production is led by the US,
China, Japan, India, Germany and Turkey, who mainly focus on soya, rapeseed, palm and
sunflower. Japan and Malaysia also drive efforts to produce palm oil. There seems to be a
correlation between the availability of raw materials and the number of scientific articles
published. Each country therefore focuses its research on the raw material at its disposal.
Apart from vegetable sources, there is another important source of raw material linked to
animal and cooking fats, as well as another plant, Jatropha Curcas, which may also be
promising for biofuel production. Vegetable oils represent from 60% to 75% of the final cost of
biodiesel. The US has set up biodiesel production plants which use as their raw material
cheap oils such as animal fats and other cooking oils. The US Department of Energy has
supported research projects in this area, specifically funding projects that aim to obtain
second generation biofuels. Additionally, because of the strong competition for arable land for
food production, the biofuel sector has developed strategies whereby new species not used
in the food chain can also be used as biofuel sources. One such species is Jatropha Curcas,
which has the additional advantages of being highly resistant to an arid environment, and
relatively easy to grow.
Issues about production technologies – Current production of biodiesel takes place
through the chemical reaction called transesterification, which is also the focus of current
trends in research. Four main technologies are applied: alkaline catalysis, acid catalysis,
lipase catalysis and alcohol under super-critical conditions. Out of these, the most used
technologies are alkaline and acid catalysis. More recently, pirolisis has also appeared as a
possibility for biofuel production, as it entails lower processing costs and leads to an endproduct similar to biodiesel. The use of one technology or another depends on the quality of
the raw materials, in particular the total content of fat acids in a plant, and the humidity it
requires to grow. In the specific case of Colombia, palm oil shows problems during its
manipulation in low temperature engines; for this reason, this oil is frequently replaced by the
Malaysian Palm Oil Board. Glycerol esters are a product obtained during the process of
transforming vegetable oils into biodiesel. These esters are often discarded. Nebraska
University has developed a process for producing glycerol esters that are used as additives to
improve the fluidity of the biodiesel. The profitability of the production process for biodiesel
depends to a great extent on how the remaining glycerol is used. Chemical companies like
SOLVAY or STEPAN are giving an added value to this component, by transforming it into
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other organic components, and this is having a positive effect on the chemical industry. In
general, trends in technology development aim to diminish the number of operations needed
to obtain biodiesel and glycerine, and to increase productivity through improving oil
separation procedures. The production of biodiesel has been possible thanks to tax waivers
in recognition of its potential to reduce emission of CO2 and other polluting gases. However,
in the medium term it is necessary to optimise technologies, in order to enable a better
utilisation of biomass by following processes such as Fischer-Tropsch synthesis. The
implementation of these processes will lead to more efficient and economic ways of
production.
Issues about national capabilities – From the review of SIGP and ScienTI databases
mapping national capacities, the project points out that there are only nine major groups
undertaking research in biodiesel.
Biodiesel production in Colombia – The expectations were that from 2007 five new plants
of biodiesel would start working in Colombia, with a capacity of 320,000 tons/year (97.3
million gallons/year). At the end of 2008 there were expected to be nine production plants,
with a capacity of 720,000 tons per year (218.92 million gallons/year). The estimated
production of raw palm oil for 2007 is 784,000 tons, available throughout the biodiesel
production plants. In terms of infrastructure, Colombia counts 51 extractive plants, which in
2006 obtained 710,407 tons of raw palm oil.
Implications for Colombia – Drawing on international experiences, and on the basis of the
availability of a raw material whose exploitation benefits from tax waivers, biodiesel emerges
as an opportunity for the country. This opportunity should be accompanied by research,
technology development and innovation efforts, in order to assure its sustainability. It seems
that alkaline catalysis is the best process to implement in the biodiesel plants. Selection of
technologies for producing biodiesel should be directed to those that make better use of the
raw materials. It is necessary to find new ways of optimising the exploitation of glycerine as a
sub-product of biodiesel. Before implementing future plants for biodiesel production, it is
necessary to ensure that there are positive environmental and energetic benefits that justify
further investments. It is necessary to ensure that biodiesel plants comply with international
quality standards and follow protocols and recommendations that optimise the production,
storage, distribution and use of biodiesel in Colombia. At a research level, it is expected that,
after the set-up of the R&D National Plan in Biofuels, research groups will focus on some of
the critical aspects related to the production of biofuels: the development of patents,
publications and other technological development, as well as strengthening human resource
capabilities in the area.
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Annexe B03 – Case Study 3: Bioinputs
Highlights of key findings (as presented in final report)
Project sponsor:

Colciencias

Project type:

Horizon scanning

Project ID:

P-20

Project leader:

National Biotechnology Programme
National Agricultural S&T Programme

Report authors:

Baquero, I., Tobar, M., Campos, M., Suárez,
E., Rosillo, A., Sánchez, J. and Landínez, L.

Major trends – Bioproducts are a vital component of a sustainable system. They constitute
an economically attractive and ecologically acceptable means of reducing the effects of
chemical products, and they contribute to the improvement of internal resources. Bioproducts
are classified as low-risk supply for improvement of crop production, especially the products
that derive from natural sources, such as animals, plants, microorganisms and some
minerals. In Colombia they are defined through the law ICA 375 (2004), which includes:
biological agents for outbreaks control, biocompost and biochemical products. The project‟s
comparative analysis of agro-biotechnologies concluded that, among all agro-biotechnologies
analysed, bioproducts were constantly prioritised. The term bioproducts includes categories
such as biosupplies, bioactive substances, biomolecules and polymers. The project also
concluded that in most of the countries analysed (among these Argentina, Brazil, Canada,
Peru, India and Thailand), activities focusing on biofertilisers were often prioritised. India and
Brazil prioritise a wider number of sectors, focusing on bio-agroproducts and bionanotechnology in India. The “omics” areas (e.g. genomics, proteomics and metabolomics)
are prioritised in the majority of the countries analysed, with the exception of Canada and
Thailand.
Market issues – The market for biocontrol agents is growing; the analysis forecast that it will
reach US$1 billion in 2010, with growth of nine percent, while the market in conventional
chemical products is in decline. It is estimated that the bioproduct market in the US is
between $350 and $450 million, while the European market is $135 million, although the
latter shows growth of over 15% every year. Asia has a growth of 12%, which translates into
$120 million in 2010, and in Latin America the market is $88 million, with growth of over five
percent. There are currently 26 products of bacterial or fungal origin registered with the US
Environmental Protection Agency (EPA) which can be commercialised as biocontrol agents.
Scientific production issues – The total number of worldwide publications related to
bioproducts shows a growing trend, in particular from 1996, with an average of 72
publications every year. Globally, a total of 13 countries are leading in publications; this
represents 16% of the countries analysed. These countries are US, India, UK, Germany,
Canada, France, Brazil, China, Spain, Australia, Japan, The Netherlands and Mexico. The
US is the most notable leader in the sector, with more than 300 articles, representing 40% of
the total publications among the group of 13 countries. The regional dynamics show that
research in the American continent is led by the US and, to a less extent, by Brazil. In
Europe, there is a more homogeneous distribution, with publication totals of 62 and 60 in the
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UK and Germany, respectively. In Asia there is a concentration of a higher number of
publications in India, China and Japan; while in Africa and the Middle East, the figures are 61
and 19 articles, respectively. Scientific production in Latin America only reaches one percent
of the total number of publications. In both Europe and in the US, this percentage is 27%.
Brazil and Mexico are the major producers, with 44 and 30 publications. In Colombia there
are 15 publications, in particular in biological control of insects. The institutions that publish in
this area are: CIAT, Cenicafé, CIB, Corpoica, National University of Colombia, University of
Antioquia, University Valle, University Caldas and University Jorge Tadeo Lozano. Most
publications date from 2006, which is an indication of the growing interest in the subject. An
analysis according to types of biofertilisers shows that the US, the UK, Germany and Canada
stand out in terms of the variety of bioproducts revenue analysed. The US is a leading
country in all of them, except for products that use microorganisms to fix nitrogen. The
institutional analysis concludes that USDA is a leading institution in areas related to parasites,
predators and biofertilisers. Within the Latin American context, EMBRAPA and the “Colegio
de la Forntera Sur” are leading institutions.
Areas covered – The types of bioproduct ranked according to the number of publications are
parasitoids and predators, with 334 articles, entomopathogenic organisms and antagonists,
with 209, biofertilisers, with 197, and micorrhizas, with 179. In terms of the species on which
the impact of biofertilisers is most widely researched, we can cite corn as having the highest
number of articles (247), followed by tomatoes, with 184, and cotton with 140. In the analysis
of areas of application of biofertilisers, we identified pathogens of plants and insects.
Publications mostly focus on pathogen fungi, Phytophora, and other pathogen nematodes
(worms).
Patents – The development of patents follows a cyclical dynamic. The first cycle dates from
1976 to 1983; the second cycle from 1985 to 1999, and the third cycle from 2000 to 2005.
The new cycle started in 2006. Within the existing patentholders, we have classified 15
institutions, among them the US government and Idemtsu Ltda. Five of these institutions are
universities, eight are businesses and two are government agencies. The patents on
biofertilisers belong to the A01N and C12N codes of the International Patent Code. The US
holds the highest number of patents (41%), and Japan holds 28%.
National capacities – Important national institutions in this area are research centres like
CENICAFÉ, CENICAÑA, CENIBANANO, CENIPALMA, CIAT and the Corporation for
Biological research (CIB). Within the private sector, we can cite Asocolflores and companies
like LS Technology and Biotech. Some universities are also important: FUNDASES,
Colombian National University, University Pontificia Javeriana. Within a government context
we can cite ICA and CORPOICA. In terms of research groups, Colombia has 53 groups that
claim to work within the area of biofertilisers; 56% of these research groups were created
from 1998 to 2006. These groups are distributed in 13 of the 32 counties, which indicates
41% of the national coverage. The groups are mainly concentrated in Bogota and Antioquia
(21% of the total number of groups). A large proportion of the research in bioproducts is
associated with the National Programmes of Biotechnology and Basic Science. There are
874 Colombian researchers, 462 of whom have a degree of higher education. Of these, 43%
are women. These research groups produce mainly research papers, and there is an
emerging involvement in the development of patents. There are 67 programmes that focus on
learning, 46% of them within university, of which seven percent are PhD programmes, mainly
focused on agronomy, biotechnology and chemistry. Education is concentrated in 17 of the
32 counties, which accounts for 53%. The counties with the highest number of courses
offered are Antioquia and Bogota. According to the information from Colciencias SIGP, in the
period 2002–06, some 40 projects related to biofertilisers have been funded. These projects
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were undertaken in Antioquia, Cundinamarca and Bogotá, at universities and research
centres. The main areas are biological control, Bacillus thurigiensis and biofertilisers. In the
context of current research trends, the field of bioproducts and biofertilisers represents a
tangible result of biotechnology, framed within a sustainable vision for agrofood production. It
is therefore necessary to enhance their use and their applications through biotechnology and
genomic tools.
Future research issues – Countries with a larger budget for research in the agro sector –
Brazil and India – prioritise their allocations towards the development of bioproducts. This is
an indicator of the importance of this subject for the development of these countries. The term
“bioproducts” is very wide, and this has often hampered an accurate search of research
projects. One of the main proposals for Colombia is to enhance capabilities in this area, to
which Colciencias could contribute by funding research projects. Colombia is also embarking
on a policy of “ecological markets”, for which research in biofertilisers is one of the main key
subjects, as well as good agricultural practices. However, current research should focus on
pre-existing research capabilities and research results, so that research capabilities can be
translated into technological developments. It is important to match university research with
the reality of the Colombian agricultural sector. In the report, it is suggested that agricultural
associations receive enough support from government agencies to enable them to enhance
their innovative and commercial potential.
Future policy issues – Policies should focus on investing in the agricultural sector through
the articulation of local actors interested in the bioproducts sector. There is a need to develop
accurate instruments that transform research efforts into technological capabilities. There is
also a need to focus on policies that certify and ensure laboratory and research facility
standards, and to develop standards on bioproducts. At the level of Colciencias, it is
necessary to concentrate efforts on different research programmes, in order to focus on
human resource management and promote the mobility of researchers. It has been
suggested that research efforts in tropical plants be increased, although they account for a
fewer number of published articles
Future human resources issues – The development and commercialisation of bioproducts
requires the mobilisation of a wide range of specialists: microbiologists, physiologists,
engineers, technicians and economists. This requires optimising the distribution of human
resources and the development of adequate capabilities through targeted training
programmes. There is a need for skills that enable the escalation of research into technical
products; this could be achieved through specific expert courses and through the assessment
of consultants. It is important to create networks of knowledge with those countries that have
stronger capacities in this area. Through national programmes, national capabilities in the
agro sector could be enhanced, and the research community‟s knowledge could be widened.
Future challenges – First, to generate specific norms and legislation related to the type of
organisms that could be used in the creation of biofertilisers; second, to continue to scan for
currently used bioproducts. and in future to include other bioproducts, such as efficient
microorganisms or bioremediation bacteria; third, to develop systems to control the types of
inoculants (microorganisms) that are used in bioproducts, in order to avoid soil constraints
and management packages (SCAMP) and establish a strict regulatory framework; fourth, to
increase the adoption and use of bioproducts; fifth, to promote national capabilities to
generate statistics about the use of these bioproducts in Colombia; and, finally, to explore
further ways in which biotechnology and nanotechnology could contribute to the development
of further bioproducts.
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Annexe B04 – Case study 4: Electronics Applied to Agriculture
Highlights of key findings (as presented in final report)
Project sponsor:

Colciencias

Project type:

Horizon scanning

Project ID:

P-21

Project leader:

National Electronics, Telecommunication,
and Informatics Programme
National Agricultural S&T Programme

Report authors:

Zuluaga, D., Campos S., Tovar, M.,
Rodríguez, R., Sánchez, M., Aguilera, A. and Medina, J.

Major trends – Readers of this report can observe the evolution, fields of application,
relevant technologies, leading institutions and key elements that a researcher, innovator or
decision-maker needs to know about the impact of electronics on the agricultural sector. This
report can also help to overcome a series of unresolved issues, through analysis and deeper
knowledge of the main problems posed by electronics in agriculture. This is the main task that
the National System of Science, Technology and Innovation should analyse and improve.
World trends and evolution – Between 1982 and 1996, research and publications in this
area have grown at a rate of 11.7% per year. This period can be divided into two phases; the
first from 1982 until 1995, with an average of 15 published research articles; and the second
from 1996 to 2006, with consolidation of research and an increase in the number of published
articles, reaching an average of 43.5.
Institutions and research – The leading country in publications in this area is the US, with
41.6% of all publications, followed by Canada with 6.3%, China with 5%, UK with 4.7% and
Japan with 4.6%; and followed to a lesser extent by Germany, Australia and Brazil. The
Colombian University Jorge Tadeo Lozano published an article in 2006, in which they
presented an automatic ventilation system for greenhouses, for mitigating the effects of low
night temperatures in Bogota, in particular for tomato plants and flowers. In terms of regional
dynamics, America contributes 53.1% of the total number of articles; the US produced 264,
Canada 40 and Brazil 23. Europe contributes 24.3% of all articles, and Asia 16%. Articles
from the South Pacific, Africa and the Middle East make up the remaining 6.78%. In Latin
America, the main producer of research papers is Brazil, which accounts for 71.87% of
publications in the region, with 23 articles. Brazil is followed by Argentina, Chile and Mexico,
with two publications each. Colombia only published one article. The US has 13 of the 18
most important institutions in terms of number of publications: the US Department of
Agriculture produced 69 articles, Florida University 25, Georgia University 15 and the
American Association of Agriculture Engineers 14. The majority of institutions are academic;
two of them are government or private organisations. Most researchers in the area originate
from the US, followed by India, Brazil and France. The main investigators in this field are
Chen and Heinnemann, each with nine articles, followed by Morrow and Chao, both with
seven. The main journals specialising in the field of electronics applied to agriculture are
Computers and Electronics Agriculture, from the US, with 64 articles; and Transactions of the
American Society of Agricultural Engineers, from the US, with 48 articles.
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Patents – The dynamics of patent requests shows a highly productive period between 1993
and 2002, during which, on average, 19 patents were requested. After 2003 this positive rate
decreased, and 2000 was the only year with a higher number of requests: 25. The leading
country in patents is not the US but Japan, with 91% of patents. The US represents six
percent of the patents among the most important companies. The companies with a higher
number of patents are Yanmar Co. Ltd, Kubota Corp and Iseki, all of them in Japan, with 37,
35 and 26 patents, respectively. The main patent areas are automation, electronic
applications and tractor improvement, although other technologies, such as sensors for
measuring soil conditions, were developed. The patent search gave no results for patents on
palm oil and flowers. Three patents were found for an application in sugar cane, two
Japanese and one American. For use in vegetable crops there were eight patents, mainly in
sensor devices for detecting the state of “freshness” of vegetables, ripeness characteristics,
growth control and automatic systems for greenhouses. The leading company is Iseki.
Technologies – Technologies which both feature in articles and are applied by private
companies are: technologies to control climate in greenhouses; Geographic Information
Systems (GIS) that identify arable lands and control crop yield; and Global Processing
Systems (GPS) that can automate the processes of fertilisation. These sensors are used at
different levels on the four main export products. GIS are applied to sugar cane, palm oil and
vegetables; whereas the autonomous systems are applied in flowers, vegetables and palm
oil. Other sensors identified measure characteristics of seeds, optimising the best time for
crop growth and helping to achieve a better yield. Other technologies that involve robotics
and artificial intelligence are under investigation. Bibliometrics analysis shows an increase in
the rate of publications since 2003, when we found 300 articles. The leading countries in
publishing research results are the US, Brazil and Australia. The institution with the largest
number of publications in this area is the US Department of Agriculture, and the main journals
that address issues in this area are: Transactions of the American Society of Agricultural
Engineers and International Journal of Remote Sensing. There are only a few publications in
electronic devices applied to palm oil; however, from the 19 articles found, 13 originated in
Malaysia and are distributed among Putra University, Malaysia University, the Research
Centre in Palm Oil and the Science University of Malaysia. The total number of research
publications was 76, with a peak of 12 publications in 2002.The US and Japan are the
leading countries, with 24 and 11 publications, respectively. The institution with the highest
number of publications is the University of Zhejiang in China, and the main researchers are
Warren Phillipson and William Philpot. The journal that published more articles in electronic
applications for vegetables was Proceedings of SIPE ––The International Society for Optical
Engineering. There were eight patents related to vegetables and electronics. The most
important patentholder is the company Iseki. In the field of flower cultivation, 11 articles
appeared. The US was the leading country in publications in this area, with two main
institutions: Kentucky University and US Agricultural Department. Colombia accounts for one
article among these 11 publications.
Business activities – During this exercise, 54 companies were identified which are
dedicated to the development of electronic devices to control agricultural products: 25% in the
US, 20% in Spain and 13% in The Netherlands. There are also other businesses in Brazil,
Mexico and Argentina. The companies‟ main activities are the control of climate in
greenhouses, the development of sensors and the control of irrigation.
Research groups, internet publications and education programmes – The most
prominent research groups in agricultural sensors are in the United States. There are also
other groups in Spain and Chile. International interest is also reflected in the number of
events and conferences in which Argentina and Colombia have actively taken part. Internet
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publications are headed by Argentina and the US, which account for the 64% of online
publications. As for education programmes, the project identified three PhD programmes, one
MSc programme and two undergraduate programmes on electronic applications in the
agriculture sector. Some of these programmes are in Mexico, Spain, Panama and Peru.
Colombia‟s national capacities – In Colombia there are eight research groups belonging to
the platform ScienTI which claim to be working in this area. Three of these eight groups were
created in 2003, and during the period from 1999 to 2005 one was created each year. These
research groups are concentrated in Boyaca and Antioquia and have a total of 120
researchers. The institution with the most research groups is the National University of
Colombia (two groups), with one in Medellin and the other in Bogota. The main Colciencias
programme to which these groups are affiliated is the National Programme on Electronics,
Telecommunications and Informatics. Between 2002 and 2006, three new projects were
funded on electronics applications in agriculture. The beneficiaries of these projects were the
University Corporation Rafael Nuez, the University Foundation Sangil-Unisangil and the
company Aristizabal Arango and CIA. The projects were executed between 2004 and 2005 in
Bolivar, Caldas and Santander. In general in Colombia there is little education available in the
sector of electronics applied to agriculture: there is one MSc programme and a vocational
education programme. Educational opportunities widen when it comes to separate
programmes on electronics and agriculture, with a total of 357 programmes, 43% of which
are in higher education and the rest, mainly concentrated in Antioquia, Bogota y Valle, in
vocational education.
Future opportunities for Colombia – As the country does not have many educational
programmes in this area, ways must be found of creating a university degree that exploits the
opportunities that Colombia offers in this sector and stimulates university students to acquire
a further specialisation in the area. It is also important to enhance the mobility of students and
researchers, both nationally and internationally. The report shows that the country‟s
capabilities to create new research groups in this area are just starting to emerge. It is
therefore necessary to push these initial efforts and develop further research lines. It is also
important to promote the creation of high technology enterprises that can deliver new
technologies through technology transfer and thus help to improve agricultural
competitiveness in a global context. It is important to enhance international alliances and
commercial networks to improve the visibility of Colombian agriculture. Colciencias is in
charge of the coordination of efforts to achieve these targets, mainly by funding activities and
mobilising actors.
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Annexe B05 – Case Study 5: Nanotechnology Manufacturing Methods
Highlights of key findings (as presented in final report)
Project sponsor:

Colciencias

Project type:

Horizon scanning

Project ID:

P-22

Project leader:

National Electronics, Telecommunication,
and Informatics Programme

Report authors:

Zuluaga, D., Sánchez, M., Aguilera, A. and
Medina, J.

Major trends – Nanotechnology is a multidisciplinary field that pulls together different
disciplines: chemistry, physics or biology, among others. It is therefore a converging
technology, which implies the need to build and develop specific capacities in different areas.
Nanoconstruction takes place through two main approaches: top-down and bottom-up;
however it is expected that a third type of method will emerge: molecular fabrication. These
methods aim to build tools at a smaller scale. Some of the techniques used in the laboratories
of nanoconstruction are: nanolithography and auto-assembly tools. Nanoconstruction
involves four stages: passive nanostructures, active nanostructures, nanosystems and
molecular systems. The top-down method tends to be less used, as with the bottom-up
method you can create smaller components. Both methods will coexist until bottom-up
replaces top-down. Experts in the field forecast that new applications using molecular
methods will reach the market by 2020.
Skills development – Nanotechnology generates a high demand for specialised human
resources. Experts anticipate that there will be a shortage of human resources by 2010. This
is partly because there is a low educational demand in this area; and due to this – and
because the development of this technology is highly costly – a number of laboratories have
been closed down. However, governments across the globe emphasise the necessity of
having professional experts in nanotechnology. To this end, Europe is creating specific
courses and university programmes in nanotechnology.
Institutions and research – The leading countries in scientific production in nanotechnology
are (in order of importance): US, Japan, Germany, China, UK, France, South Korea, Taiwan,
Italy and Spain. These countries concentrate 90% of scientific publications in this area,
especially since 2001. It is expected that this trend will continue. A regional analysis identifies
Europe as the region with the highest number of publications (41%), followed by the US with
38%. The aforementioned countries are not only leaders in research activities, but also in
government investments in the area and in the development of commercial applications. The
leading researchers in the field are mainly Asians and North Americans. In terms of the
number of publications, the leading research institutions are: California University (with 119
publications), Chinese Academy of Sciences (102), Max Plank Institute (67), Singapore
National University (44) and the Japanese National Institute of Materials (43). The leading
institutions focus mainly on higher education, although there is another set of institutions
resulting from the allocation of specific government funding. The Latin American countries
that stand out for their number of publications in the Scopus and ISI WoS databases are
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Brazil and Mexico, with 15 articles respectively. Colombia only published one article in this
area in 2006.
Investment, infrastructure, networks – Leading countries in nanotechnology are the
European Union, the US and Japan. Each of these invests between €3,000 and €4,000
million every year, with an additional annual increase. These economic resources are mainly
allocated on infrastructures, in particular for creating and improving the infrastructures of
nanotechnology laboratories. The creation of nanotechnology networks has been a reality in
the European Union in particular. At European level, 144 research and cooperation networks
enable the mobility of experts and provide the tools and technologies to work on joint
projects. A total of 267 research centres have been identified, mainly in Europe (241 centres
in 28 countries) and the US. These centres mainly focus on the development of new
techniques for nanoconstruction and on the research training of personnel. Out of these 267
centres, there are two outstanding centres in Mexico and Costa Rica. There are 87 private
companies working on carbon nanotubes and using other biomaterials, such as nanoparticles
and nanostructures. Of these companies, 73 are located in the US, four in China and three in
Spain. There are nine virtual communities with a focus on nanotechnology. These
communities gather a large amount of information regarding events, news, research centres,
publications, technological developments, research projects, private companies or
educational programmes, among other resources.
Inventive capacity through patents – The leading country in developing patents is Japan,
which represents 21% of the total number of patents (225) in nanotechnology. Other
important countries in terms of patenting are China, Korea and the US. In the process of
nanoconstruction there were 1,037 patents identified. These patents are assigned to 308
entities, among which we can find the Japanese Agency of Science and Technology (four
percent of patents), the National Institute for the Development of Science and Technology
(three percent of patents) and the companies Sony (three percent) and Canon (three
percent). Patent activity in this field took off in 2000, with a steep increase until 2004 when
320 patents were awarded. In 2005 this number decreased, but increased again in 2006.
Nanotechnology in Latin America – In Latin America we can identify three groups of
countries according to their scientific production: leading countries (Brazil and Mexico) with
15 and 16 publications, respectively; outstanding countries (Puerto Rico and Argentina) with
five and four publications, respectively; and emerging countries (Colombia, Chile, Cuba, Peru
and Venezuela) with one publication each. This represents only one percent of global
publications in the area in 2000, three percent of European publications and four percent of
publications in the USA and Asia. This may be because Colombia cannot fully exploit these
emergent technologies, due to a lack of infrastructure and human resources in this area.
Nevertheless, there is an increasing dynamic in the number of articles published, although
this number still remains low. Countries like Brazil have developed specific programmes for
promoting nanotechnology. Investments in this area have increased from $19 million in 2005
to $30 million in 2006. Some cooperation networks with India and South Africa have been
created. There are some positive dynamics in capacity building and reinforcement of the
institutions that are involved in nanotechnology. Mexico and Chile have created new research
groups in different universities, Costa Rica has done the same, and Argentina has created a
foundation for nanotechnology with government resources.
Colombian capacities in nanotechnology – Colombia‟s involvement in nanotechnology
stems from the creation of a number of public and private institutions: 20 research groups,
two research centres and a National Council. Plans for the country consider it a necessity to
initiate and reinforce advances in nanotechnology, so that Colombia can benefit from entering
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a new technological market. The National Council for Nanoscience and Nanotechnology was
created in 2005, as well as a Research Network for Investigation in Nanosciences. In the field
of applied research, a new centre for biomaterials and a centre dedicated to nanoscale
studies also focus on the area. However, despite these efforts, a national policy to promote
developments in nanotechnologies is lacking.
Colombian infrastructure in nanotechnology – The 20 research groups that claim to have
research lines in nanotechnology represent six percent of the global registered groups in the
ScienTI and the National Programme on Electronics, Communication and Informatics (ETI),
with the National University of Colombia being the centre with the most research groups.
There are 322 researchers in these 20 research groups, which represent one percent of
ScienTI registered scientists in 2006, and eight percent of the 329 groups registered in the
ETI programme. Out of these 322 researchers, 158 can be considered as the critical mass for
the country. Colciencias has funded 12 projects, from November 2002 to November 2006,
which have been mainly accomplished in Antioquia. Colombia has some training programmes
that take into account some of the bases of biotechnology; however, it does not have an
exclusive programme focused on nanotechnology.
Implications for Colciencias – Colombia needs to develop capacities in nanotechnology
through cooperation strategies and technological investments. To do this, however, it needs
to build a complex technological infrastructure, and develop specialised human capital, with a
high degree of coordination among actors. However, despite the difficulties posed, the
possibility of reaching new markets – as well as the increasing importance of nanotechnology
in general – are incentives for Colombia to invest in the area. It should aim to establish a
national nanotechnology industry, which requires the involvement of the different actors
involved in the sector, and the definition of medium- to long-term strategies. Although
Colombia does not have strong nanotechnology capabilities, it has does have some scientific
capabilities that can serve as a starting point for further developments. A fundamental issue
for consolidating capacities in nanotechnology is developing enough human capital to cover
the country‟s future needs. The fact that higher education programmes on nanotechnology in
Europe do not have as much demand as expected is an advantage for countries such as
Colombia. It means they can mobilise their researchers to Europe where they will find a place
to develop the necessary capabilities, which they can subsequently implement in Colombia.
This, however, requires the setting up of institutional agreements between universities and
research centres. National researchers in nanotechnology should take advantage of existing
networks and online communities in this field. It is necessary to activate internal networks
within the country between the main actors in nanotechnology. Colciencias, as the technical
support for the national S&T system, could coordinate these networks. The role of
Colciencias would then be to generate common spaces that facilitate the integration of
researchers and other relevant actors. Because nanotechnology is a broad area, and
resources in Colombia are limited, it is necessary to prioritise which capabilities to develop
further, and to develop technologies around the most promising markets. In terms of research
methods, the technologies that should be prioritised would be the bottom-up and the
molecular methods. However, there is still a need to define which technologies should be
prioritised. In principal, the most consolidated national capabilities seem to be those in the
sectors of medicine, pharmaceuticals, chemistry and mathematics. It would seem reasonable
to orientate efforts towards exploiting existing capacities in these sectors. There are two ways
of entering the market: by improving existing products which already have an impact on the
national economy, or by developing new products and opening new market niches.

146

Annexes

Annexe B06 – Case Study 6: Productive Chain of Furniture and Wood Products
Highlights of key findings (as presented in final report)
Project sponsor:

Ministry of Agriculture and Rural
Development, Colciencias

Project type:

Productive chain Foresight

Project ID:

P-26

Project leader:

Tecnos

Report authors:

Castellanos, G., Rodríguez, J. Luengas, C.,
Montenegro, J., Rangel, Y., and Rangel, D.

Key findings – This project identifies national needs associated with the productive chain of
forestry products in the following areas: market development, improvement of productive
processes, capacity building, and sustaining an adequate environment. In the final report,
these areas were summarised around three major issues.
Product and market development issues – with seven research needs identified:
1. Study the different international markets (MERCOSUR, USA, CAN, CARICOM, EU)
through intelligent consumer tools, in order to identify market niches in the furnishing
sector and recognise the technical requirements that Colombia needs to implement.
2. Analyse the requirements of clients within the internal environment (Colombia), in order to
improve the quality of goods and service that the productive chain needs.
3. Improve knowledge on international trade, added-value services and multiple distribution
channels.
4. Develop and strengthen existing furniture design capabilities, so that the products
developed in Colombia can aim to target the demands of international customers.
5. Identify international rules that apply to the furnishing industry and apply them to the
Colombian case.
6. Promote certification of products that comply with international quality rules.
7. Promote the certification of land which produces trees targeted by the furnishing products
production chain.
Productive processes issues – with 15 research needs identified:
8. Analyse the problems associated with transportation and distribution of wood products
from sawmills and transformation plants, and propose alternatives.
9. Develop, improve, complete and diffuse technological models oriented towards the
production of “hard” wood.
10. Implement existing technological packages involved in the processing of “soft” woods
(such as pine and eucalyptus), in a way that is respectful of the proprietary rights of
existing technologies.
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11. Identify existing technologies and implement their technology transfer, in particular in: soil
analysis, forest management, wood protection, and all the technologies necessary to
transform raw wood into furnishing products.
12. Develop technologies that optimise costs during the exploitation processes, in particular
during land preparation and during the extraction of plants and trees. It is also necessary
to optimise all the processes involved, from the start of the transformation of the wood
until the finished piece of furniture.
13. Promote incorporation into the production chain of business management strategies
which exploit available IT resources and existing entrepreneurial potential in Colombia.
14. Develop strategies to reduce the number of sub-products in the production chain and
implement recycling processes during the exploitation of resources and afterwards, during
their transformation.
15. Transfer agrotechnologies targeted at exploiting non-wood products and environmental
services to commercial plantations, in order to recoup investments in the forestry sector.
16. Develop those technologies aimed at genetic improvement of species which have
potential for exploitation in the forestry sector.
17. Analyse the possibility of multiple use of plantations, so that they can be used by the
forestry industry, but also as a source of bioenergy.
18. Design a network of institutions to assist knowledge production and exploitation of forestry
resources, in particular assisting small and medium enterprises.
19. Improve existing genetic technologies, in order to improve biological material, so that it
can be directed towards exploitation as a forestry product with potential in the furnishing
industry.
20. Establish a certification mechanism directed towards the forestry chain for assuring the
genetic quality of species.
21. Develop technologies that tackle problems associated with the quality of wood products,
from the initial step in the chain to the end product.
22. Improve national capacities to design and produce tools and equipment that improve the
exploitation of forestry resources and optimise yields along the productive chain.
Environmental policy issues – with 10 research needs identified:
23. Re-launch the Forestry Law, so that national and international investors in the area are
legally covered.
24. Promote a series of joint guidelines among the Ministry of Agriculture, the Ministry of
Industry and CONPES, that tackle the possibility of creating a national programme to
support the visibility of the Colombian forestry sector in the international arena. This
should facilitate its competitiveness and support the development of a series of
reforestation strategies with a commercial purpose.
25. Develop sufficient means to encourage entrepreneurial activity at all levels in the
production chain.
26. Regulate direct exploitation of the forest, in order to decrease the competition that is
exerted over land that is dedicated to wood production, but which is not naturally forest.
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27. Coordinate the efforts of institutions like Colciencias, MADR, Finagro, Fiduagraria,
FOMIPYME and Bancoldex, and set actions and priorities directed towards improving
visibility and competitiveness in the agro-forestry sector.
28. Define some markets trends towards which the plantations of Colombia‟s Atlantic coast
could be oriented, and define other market trends for other regions within the country.
29. Develop a flexible framework of association for land appropriation, in order to limit the
number of intermediaries and limit the costs associated with these.
30. Promote joint-research activities and alliances between universities, research centres,
consulting companies and forestry businesses.
31. Design and develop regional capacities in individual enterprises, in order to maintain
specific equipment and support capacity building in specific technical areas, from which
national and international providers can benefit.
32. Increase national capacity for providing biological material targeted at the reforestation of
land with a future potential for the wood and furnishing industry.
33. Enhance human resource capabilities directed towards the acquisition of technical skills
for the provision of technical assistance.
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Annexe B07 – Case Study 7: Productive Chain of Cacao and Chocolate
Highlights of key findings (as presented in final report)
Project sponsor:

Ministry of Agriculture and Rural
Development, Colciencias

Project type:

Productive chain Foresight

Project ID:

P-27

Project leader:

National University of Colombia

Report authors:

Castellanos, O., Torres, L., Fonseca, S.,
Montañez, V., and Sánchez, A.

Agricultural systems issues – Seven major areas for R&D were identified:
1. “Technification” of the processes for the extraction of cocoa beans. This involves all
the processes and technologies that are necessary to assure and preserve the quality
of cocoa beans. The Faculty of Food Sciences of the University of Malaysia is working
on the impact of the fermentation of cocoa beans and its association with the
improvement of the quality options for cocoa. The company Nestle has patented a
technology to extract cocoa beans before the fermentation process. R&D needs:
Identify and incorporate new technologies to improve the process of bean extraction.
Develop a national campaign to benefit from the extraction of cocoa beans.
2. Development of standards for bean extraction. This section involves the development
of standards – time, temperature, infrastructure, drying process, humidity – that cocoa
growers need to be aware of. R&D needs: Characterise in each region how the
development of these standards will take place and what are their benefits;
characterise the necessary systems for each region; assess the viability of developing
specialised centres in each region.
3. Implementation of the integral management of cocoa. This relates to the transfer of
knowledge and the implementation of good practices to decrease the number of
infestations that affect cocoa plantations. R&D needs: Implement phytosanitary
campaigns; characterise population dynamics; and integral management of monilia.
4. Improvement of native variants of cocoa, to strengthen the specific characteristics of
Colombian cocoa species. Colombian cocoa has specific taste and functional
characteristics that can be exploited, in order to develop a very specific relative
advantage associated to a specific geographical area. R&D needs: Develop technical
specifications for the different types of cocoa in Colombia; implement genetic
technologies for improving species quality; enrich and improve national banks of
germoplasm.
5. Technology transfer for producers. This involves the consequences of adoption and
assimilation of new technologies for the different projects implemented by the various
actors of the agricultural productive system. R&D needs: Establish a national
technology transfer plan, with common criteria and an adapted language accessible to
all agricultural technicians; and use agro-systems at a regional level.
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6. Implementation of flexible irrigation systems. These artificial irrigation systems should
be adapted to the requirements of the cocoa plantations. R&D needs: Establish the
costs of these irrigation systems, in order to find funding systems for them; map the
regions with less irrigation resources; research which irrigation systems are more
adequate, what volume is required, how often, etc.
7. Improvement of disease-resistant species. Generating research activities that can give
tangible results on how to improve species by developing disease- resistant
germoplasm with high productivity rates. R&D needs: Assess species that have been
used to prevent diseases in other countries; implement hybridising projects that lead
to new resistant crops; identify, assess and selectng biocontrol mechanisms to
regulate infestations (in particular monilia)
Transformation process issues – Three major areas for R&D were identified:
8. Quality of cocoa beans used in the transformation processes. This section refers not
only to the quality of cocoa beans, but also to the processes in which small cocoa
producers are involved, in order to assure the quality of the end products. R&D needs:
Promote associative partnerships among producers, in order to implement more
homogeneous control.
9. “Technification” of the agro-industrial productive processes. This point refers to the
need to transfer processes and equipment that contribute to the reduction of
production costs for small producers involved in cocoa transformation processes. R&D
needs: Design or re-design current processes, in order to improve the technology and
widen its coverage.
10. Capacity building for developing new innovations in the cocoa transformation industry:
There is an opportunity for the industry to develop innovative products and enter new
international markets. R&D needs: Identify current market trends at national and
international levels.
Innovation and new markets issues – Four major areas for R&D were identified:
11. Design and implement new systems that control the quality of the products in the agro
food chain. This section refers to the systems that track the products, from the raw
material to the end product, specifying the origin and the transformation process, so
that it is possible to ensure the quality of the cocoa beans. R&D needs: Develop a
database that can follow up on the products and implement tracking systems.
12. Development of value-added products. Providing local markets with origin-certified
products. R&D needs: Develop new products in fashion with new consumer trends,
such as functional products. Develop a map that characterises the specific properties
of the cocoa beans in each region (aroma, taste, etc.).
13. Development of products with an organic cocoa base. As a result of new organic
markets, new cocoa products have entered these markets. R&D needs: Standardise
concepts related to organic agriculture and functional products; and develop a
Colombian organic cocoa brand that can enter new international markets.
14. Normalisation of the quality of the cocoa bean. There are currently methods and
technologies that can determine the quality of cocoa. R&D needs: Develop low-cost
instruments and technologies that determine the quality of cocoa beans before they
can be commercialised.
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Annexe B08 – Case Study 8: Productive Chain of Dairy Products
Highlights of Key findings (as presented in final report)
Project sponsor:

Ministry of Agriculture and Rural
Development, Colciencias

Project type:

Productive chain Foresight

Project ID:

P-28

Project leader:

Externado University

Report authors:

Mojica, F., Trujillo, R., Castellanos, D., and
Bernal, N.

Key findings – This project identifies national needs associated with the productive chain of
dairy products. In the final report key findings were summarised around two major issues.
Technological issues – with seven research needs identified:
1. Animal nutrition. The state of nutrition of the cattle is a priority, as it affects the primary
production in the chain and hence quality in the rest of the segments of the production
chain. R&D needs: Give energy supplements and low cost protein. Search for alternatives
to these supplements that can be produced in the region. Re-use crop sub-products to
develop supplements for cattle. Transfer existing technology.
2. Handling of the productive system. Adequate handling of the whole productive system for
dairy products leads to optimal primary production. R&D needs: Implement the transfer of
existing technologies. Develop a new project when the technological alternatives are
unknown or not very efficient.
3. Sustainability of the agro system. This section has implications, both for the primary
producers and for the industry. It includes sewage infrastructures and availability of water.
R&D needs: Create systems that improve drainage of water, as well as mechanisms to
recycle water.
4. Sanitary standards. The lack of sanitary standards leads to problems in animal health, to
deficiency in the diagnosis of diseases and to lack of epidemiological controls. R&D
needs: Research on transfer of useful existing technology and on the creation and
development of new projects that can substitute old, inefficient ones.
5. Safety. There are various factors associated with the safety of dairy products. In general,
good hygiene procedures for handling dairy products are not widespread. This has often
led to health and safety problems for consumers. R&D needs: Transfer existing
technologies and develop new projects that tackle non-viable technical solutions. Design
specific equipment for processing dairy products, and microbiological kits that can quickly
assess product quality.
6. Information monitoring. There is no systematic way of identifying relevant information
regarding the product at each stage in the production line. R&D needs: Develop a system
that searches along the production line and is able to record the stages through which the
products go.
152

Annexes

7. Definition of industrial standards. Some cheese production lines are artisanal, and there
are no studies providing information on the fat and protein yield of these products so that
they could be used further down the production line. R&D needs: Optimise the yield and
the use of sub-products derived from the remaining serum obtained during the processing
of cheese and other dairy products. Some of these sub-products could be optimised and
used in nutraceuticals and functional foods. Transfer relevant technologies in this field.
8. Conservation of dairy products. The maintenance of an adequate temperature along the
chain is a critical factor for maintaining product quality and safety. However, refrigeration
systems do not provide widespread coverage, and only 42% of milk produced is kept at
low temperatures. Hence 65% of consumers have access to dairy products that do not
comply with adequate refrigeration procedures. There are also weaknesses in logistics
and transportation of milk from the producer to the final consumer. R&D needs: Develop
refrigeration systems that provide full coverage across the country. Producers and all the
actors involved in this system need energy alternatives to ensure that conservation
temperatures can be kept low.
Non-technological issues – with nine research needs identified:
9. Safety. Safety and health problems need technological solutions, but also solutions of
other sorts. R&D needs: Develop quality assurance systems at the level of
commercialisation and within the industry. Modernise milking systems.
10. Sanitary Standards. Problems of animal health, and poor diagnosis and epidemiological
control of diseases. R&D needs: Enhance disease control mechanisms, in particular
during primary production
11. Informalities. Informal procedures for handling dairy products are common practice
among small producers and occur during the production of 50% of all commercialised
milk. Standard procedures, good practices and regulations are lacking. R&D needs:
Develop adequate standards and ensure compliance.
12. Conservation of products. Technological solutions do not seem to be sufficient to tackle
the problem of poor conservation of products, which affects 65% of consumers. R&D
needs: Develop adequate transportation systems for raw milk and dairy products,
particularly for small and medium enterprises.
13. Business management. Although there have been a series of efforts to create enterprises
dedicated to agro food activities, there has been a lack of indicators to assess the viability
of new agribusiness. There is also a lack of awareness of the importance of network
relations in order to increase the activity of the sector and improve competitiveness. R&D
needs: Develop management systems, as well as agribusiness indicators with an impact
on the competitiveness of the sector.
14. Human resource management. The livestock sector in Colombia is the area that
generates the highest figures for direct employment in the country (seven percent of the
total), yet there is a weakness in terms of the capabilities of the experts in the sector.
There is also a lack of indicators in the area of human resource management and in
management in general. R&D needs: Generate, transfer and certify each of the work
competencies in each of the agribusiness activities.
15. Public management. There is a weakness in the way the state deals with the cattle sector.
The sector is characterised by insecurity, social conflict, high taxes, difficult access to
credit and poor physical and electrical infrastructure. The lack of incentives and low
competitiveness in agribusiness processes are forcing people to migrate to urban areas.
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R&D needs: Institutional enhancement and institutional articulation to support this sector
and push it towards competitiveness.
16. Power of association/partnership. In general there is a lack of association/partnership
among producers and small companies, mainly because there is no culture of
association. R&D needs: Implement associative models and exploit regional strengths
and capabilities, in order to increase volume and quality of production.
17. International distribution channels: There are no international channels to distribute
national products worldwide. R&D needs: Create such distribution channels in order to
make products more visible.
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Annexe B09 – Case Study 9: Productive Chain of Tilapia Fish
Highlights of key findings (as presented in final report)
Project sponsor:

Ministry of Agriculture and Rural
Development, Colciencias

Project type:

Productive chain Foresight

Project ID:

P-29

Project leader:

Colombian S&T Observatory

Report authors:

Usgame, D., Usgame, G., & Valverde, C.

Key R&D issues – Eighteen major areas for R&D were identified:
1. Quality and price of food products (providers, production and agro industry). These are
the variables which were most studied by the different research groups. Most of the
research has focused on identifying and developing new raw materials for preparing a
balanced food product that enables lower production costs. R&D needs: Research raw
materials that can substitute existing ones. The fish factories where this species is grown
(Tilapia) do not guarantee adequate natural production.
2. Quality of the breeding stock (producers). In recent years, various public and private
research groups have been involved in a number of studies on fish genetics. One of the
more widely studied issues is how to genetically improve fish. R&D needs: Improve
effectiveness in the norms and standards regulating the production of young fish; develop
ways of certifying the quality of fish farms.
3. Infrastructure for the commercialisation of fish (including wholesale): There is currently no
research in this area, and consequently the infrastructure for commercialisation of fish
products lags behind. There is a lack of specific lines of research on infrastructures for
enabling the commercialisation of these products, and so no implementation can take
place. R&D needs: Identify those countries with successful and efficient
commercialisation systems and try to adapt national capabilities to these successful
examples. It is important to develop policies that enable access to credits for
infrastructure (for wholesale). Also needed are programmes to help improve the
capacities of actors involved in the production chain.
4. Logistics for manipulating, packing, transporting and preserving Tilapia fish (agro industry
and commercialisation, including wholesale). There is currently a regulation on the
optimal conditions for manipulating, packing, transporting and conserving the product;
however, few people comply with this norm. Colombia has a low capacity for the
acquisition of new technologies that guarantee improved process development. R&D
needs: Identify and adopt new systems, processes, equipment and utensils for
conserving, packing and manipulating the product.
5. Knowledge about the national market (agro industry and commercialisation). The country
has not reached a level of development that would enable the identification of national
market trends and consumer needs. This has hampered the development of studies to
assess the real fish market in Colombia. There are different sources of information
scattered across different institutions, and this lack of centralisation of information makes
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it difficult to carry out in-depth analysis of the fish market. R&D needs: Generate
information about alternatives to fish products, such as poultry and other fish species.
Research real consumer trends in Colombia.
6. Fish consumption (final consumer). There is not a culture of fish consumption and
campaigns on the benefits of Tilapia are lacking. R&D needs: Given that there is little
advertising on the characteristics and properties of this fish, there is potential to elaborate
new product campaigns emphasising its benefits.
7. International market (agrofood. Although there is knowledge about other fish markets, this
is dispersed, hindering the creation of programmes targeted at consolidating efficient
export programmes. R&D needs: Identify machines and specialised equipment for
improving the slicing process. Since the disappearance of INPA, there have been no
consolidated statistics on the state of the art and evolution of the fisheries sector in
Colombia – this needs to be remedied.
8. Imports (production and commercialisation). There are registries in some organisations
that show an increase of imports of Tilapia into the country. R&D needs: Develop policies
that protect the national market.
9. Capacity-building programmes on how to handle fish products (commercialisation). There
are few places offering programmes of capacity building in the handling of fish products,
in particular at the level of commercialisation. R&D needs: Reinforce existing
programmes, focused on the needs of the productive chain.
10. Technical consultancy (production and agro food). Along the production process,
mechanisms for technical assistance are scarce; there are thus few educational
programmes for technicians and/or professionals in the fish sector. R&D needs: It may be
possible to integrate training for the productive sector within universities and learning
centres. There are currently no well defined programmes to raise awareness within the
sector about the need to develop technical capacities.
11. Qualification of the workforce (production and agro industry. The educational centres that
exist in this area have very few programmes dedicated to enhancing the capacities of
workers in the production units. R&D needs: Enhance programmes aimed at improving
capacity-building of the labour force.
12. Technological development of infrastructures for the production of Tilapia fish (providers,
production and agro industry). A different set of government agencies have issued
guidelines suggesting some basics on the construction of pools suitable for the growth of
Tilapia. R&D needs: Research to improve serious weakness in knowledge on how to
breed these fish.
13. Technology adoption (agroindustry). Currently, there are weak ties between the use of
technology and the commercial sector. This is due to the productive sector‟s lack of
interest in implementing new technologies to facilitate the development of new products
that suit the final consumer. R&D needs: Engage in projects which strive to transfer
technology into the development of new products and processes.
14. Regulation of credits for the aquiculture sector (production and agro industry). There is
currently a system in place that addresses issues about credits for the aquiculture sector;
however, there are no specific actions geared towards Tilapia producers. R&D needs:
Create a credit programme that can be used across the whole aquaculture sector, and
from which producers in all areas can benefit. There is currently no programme that aims
to raise awareness of this issue within the banking sector.
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15. Administrative organisation models (production). At present, the Ministry of Agriculture is
presenting a programme that intends to promote the creation of new businesses whose
continuity over time is guaranteed. R&D needs: Develop a culture of association and
development of strategic alliances among aquaculture producers.
16. Negotiation capacity (production, agroindustry and commercialisation. This variable has
not yet been analysed by any research group. This might be due to the fact that there is a
lack of models which address the administrative organisation of those sectors that make
up the productive sector. R&D needs: It may be possible to implement alliance models
through the capacities of the entrepreneurs in the area, and in particular to target those
alliances for negotiation processes.
17. Research implementation (providers, production, agro industry and commercialisation.
There is currently no information system that gathers research activities in this area. R&D
needs: Reinforce the aquaculture chain, through the use of an adequate information
system. Agree and define priority lines of action among researchers, the public and the
private sector.
18. Sustainable use of water resources (producers). Water shortages and the negative impact
of some industries on water resources are worrying problems worldwide. In Colombia
there are different research groups focusing their research activities in this area. R&D
needs: The Ministry of Environment has a regional representation in charge of the
management of water resources. There is, however, a lack of integration between these
public institutions and the productive and industrial sector, who should develop specific
programmes for a sustainable water management. This needs to be addressed.
19. Sanitation issues (producers, agro industry and commercialisation). Sanitation is one of
the latest variables towards which research activities are being directed, due mainly to
international pressures and the necessity to comply with regulations that guarantee
standard sanitation levels. R&D needs: Develop systems that can measure the level of
chemical compounds in fish. Develop a national guide to good practice in the
manipulation of Tilapia in Colombia.
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Annexe B10 – Case Study 10: Productive Transformation and HE
Highlights of key findings (as presented in final report)
Project sponsor:

Andres Bello Agreement (CAB)

Project type:

Foresight and visioning

Project ID:

P-30

Project leader:

Colciencias

Report authors:

Medina, J.

Key findings – Seven major variables were used to build three major scenarios.
1. Technologies – In a continuously changing environment, the life cycle of technologies
tends to accelerate, and the level of knowledge required to bring these technologies into
the productive sector tends to increase.
2. Specialisation pattern – On the basis of their natural resources, predominant
manufacturing industries and the new productive areas that emerge over time, countries
need to take decisions about the proportion and combination of goods and services that
compose their productive structure.
3. Added value – Countries should ask themselves question about the possibilities they
have to add value, based on knowledge of their productive sector.
4. Technological development – Countries should generate technological development and
funding strategies, in order to target a pattern based on specialised knowledge.
5. Equity – According to the degree to which society incorporates knowledge into the
productive transformation, a country could improve its income, decrease unemployment,
and produce greater benefits, along with the capacity to distribute them.
6. Tertiary education, quality and access to funding – The new productive pattern requires a
higher quality of education, and widens and democratises access to the educational
system.
7. Education paradigm – The educational paradigm or organisational model that defines
higher education can take different shapes, according to the possibilities of association
among its actors.
Scenario 1: Slow Progress – In this scenario, the region tries to adapt to global changes
through the accomplishment of moderate ambitions. It hopes for a pattern of economic
specialisation based on the exploitation of natural resources with an added value, provisioned
by endogenous research through foreigner investment. This enables an intermediate degree
of equity to be obtained, because the set of technologies available does not allow for higher
levels of development. This panorama, although not optimal, is better than the current
situation. However, these changes will not happen unless educational quality improves and
the production of applied knowledge takes place.
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In this scenario, some countries within the CAB region have the necessary technologies
for their development. These technologies mainly refer to agriculture, food, energy,
manufacturing processes, materials and environment and ICTs and social technologies.



For this, the region has decided to adopt a productive pattern based on the exploitation of
natural resources, constituting the basis of its economy. The produced goods have a high
added-value, and as a consequence there is an increasing need for skilled human
resources in knowledge management.



The incorporation of knowledge into the productive transformation generates a higher
degree of wealth. As a consequence, this scenario pursues a trajectory of change that
reaches an intermediate degree of equity, a lower unemployment rate and a higher
income per head. This alternative leads to improvement in the quality of life and in the
socio-economic conditions of the population.



However, the aforementioned changes would not make sense without innovations in the
educational sector. Increasing the quality of education is becoming a common practice in
tertiary education institutions. By contributing to the process of productive transformation,
they are becoming leading actors in local development strategies.



The countries that belong to the CAB agreement start to apply standards for access to
education, based on merits, whereby allocation of resources depends on the
effectiveness of the institutions. Transparency of public management practices and
budget allocation is also becoming common practice.



Institutions believe that in order to consolidate change, it is necessary to build a new
educational paradigm, focusing on the creation of applied knowledge and facilitating
social innovations. In the area of tertiary education, it is notable that advances in the
management of macro-universities are established in the CAB countries. Enhancement of
cooperation strategies promotes the productive development and the equilibrium that
needs to exist between market forces and generators of knowledge.

Scenario 2: Medium Progress – In comparison to the previous scenario, this one takes the
lead in the use of new technologies of average complexity, with a pattern of specialisation
sustained by natural resources. However, it still relies on moderate added-value of products
obtained as a result of technological innovation, which would only require a moderate
increase in the qualified workforce. Overall, this contributes to increasing the region‟s wealth,
although it seldom raises social equity. There is, however, some intention of change, in the
form of a higher education sector that aims to innovate, value professional merit, and steadily
increase quality.


In this scenario, technological change is tackled under the perspective of technologies
that were identified in the past, but which were in the process of invention and seemed
promising for technological change in agriculture, environment, energy and social
sciences.



The transformation processes in this scenario respond to a pattern of production
specialised in natural resources which needs a relatively well qualified workforce.



It is through this moderately qualified workforce that products of medium added-value can
be produced for consumption at the national level. The technological development
strategies that are generated in this scenario respond to endogenous innovations,
promoted by national as well as international funds.



Income generated by the process of transformation of products of medium added- value
contributes towards improving acquisition capacity and thus national demand. This
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trajectory of change generates an intermediate degree of equity in society, lower
unemployment rates and an increase in income per head; but also has positive
consequences for quality of life and for the socio-economic conditions of the population.


However, changes in the productive chain could be improved by a higher education
sector in which the state and academia work together to drive efforts towards social and
productive development.



There has been advancement in the set-up of virtual communities in the countries that
belong to the CAB. These countries have started to promote equity in access to education
based on merits and to allocate public resources to institutions according to performance.



Academic offers for postgraduates are starting to be redefined as a result of the low
number of specialisation programmes and the needs for technological innovations.
Models for funding tertiary education have also become more flexible.



There is an increased interest in managing virtual learning communities that aim to
contribute to a European/Latin America/Caribbean space for higher education, prioritising
academic degrees, researchers‟ mobility and higher MSc and PhD education.

Higher education assumes the paradigm of higher education being applied to incremental
and socially useful innovations. These are key actors of change that assist new organisations
to create research networks and enable the set-up of higher education degrees.
Scenario 3: Rapid Progress – This scenario is far more challenging than the previous ones,
as it looks at the development of complex high technologies. Its main shift involves the
adoption of a pattern of specialisation based on high technological advancement, delivering
high added-value products. The industries that would fit within this pattern would be
supported by internal savings and foreign investment, which would also need a favourable
political environment. As these are necessary conditions for economic development, it is
expected that reliance on high technological sectors will generate a higher income that could
be translated into acceptable levels of quality of life, such as employment rates, reduction of
poverty and “informal” employment. On the basis of this positive panorama of economic and
social excellence, we would find an educational sector characterised by a high quality,
equitable system. It would pursue improvements in quality, and sustain new ways of
generating and managing knowledge.


In this scenario, economic and technological development is sustained, based on
technologies that were “visioned” years back as promising inventions in the fields of agro
food, environment, medicine, energy and social technologies.



These processes respond to a pattern of specialisation based on the incorporation of
knowledge into the natural resources and high technology industries, as well as the
incorporation of social technologies into the creative industry. These technologies imply
high chances of diversification and further innovation, as they generate products that
need the collaborative efforts of talent and highly qualified human capital.



Technological development in these areas is achieved through endogenous research.
Due to the magnitude of the consequences brought about by the set-up and
implementation of these technologies, it is necessary to establish new policies among the
CAB countries. The aim of these policies is to increase internal funding and attract
external support to sustain technological innovation.



This situation combines equity with development. The wellbeing of the population is
therefore characterised by a high level of social welfare. This is a situation of greater
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opportunities, bringing a higher income per head, an increase in employment and optimal
articulation of productive chains.


Educational institutions adopt a paradigm which has universal validity.



This situation assumes a tertiary education sector heavily translated into alternative
organisational forms of management, based on collective learning. The dynamics of
education enable collaborations within and outside local borders, and add value to the
whole productive process.
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Annexe C – Covers of selected codified products of CTFP

2007-2008
publications
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Annexe D – International Expert Panel Agenda

Bogotá (June 3–5, 2008)
Cali (June 5–6, 2008)
Colombia
Monday – June 02, 2008
Arrival and welcome to Colombia

Tuesday – June 03, 2008 – Open session to the public:
Technology Foresight Experiences in the World
08:00
08:20

8:30

8:45
9:30
10:15
10:45
11:30

Registration
Opening
Doctor Alexis de Greiff, Subdirector Programas Estratégicos Colciencias
Introduction to the Agenda
Claudia Cuervo, Jefe Oficina de Planeación y Evaluación de Colciencias
Current state of the Colombian Foresight Programme (CTFP): The value of STI
evaluation
Doctor Iván Ramos Calderón, Rector de la Universidad del Valle
Technology Foresight in the Global Scene: The UK TF Programme
Luke Georghiou, Instituto PREST, Universidad de Manchester
The Colombian TF Programme: Objectives and Activities
Doctor Javier Medina (Profesor Titular Universidad del Valle)
Coffee break
International Foresight Programmes: Foresight Experiences in CEE countries
Attila Havas (Hungary)
Latin American Foresight: Experiences in UNIDO, Brazil and Colombia
Rafael Popper, Instituto PREST, Universidad de Manchester

12:30

Lunch

14:00

Round Table: European and Latin American Foresight Programmes
Chairman Rafael Popper (United Kingdom) – Instituto PREST
TF Experiences in Russia: Alexander Sokolov (Russia) - HSE
TF Experiences in Spain: Ana Morato, (Spain) – OPTI
TF Experiences in Smaller Economies: Jennifer Cassingena Harper (Malta)

15:30
16:00

17:15
18:00
18:30

Coffee break
Round Table: Colombian Foresight needs and perspectives
Ministerio de Agricultura, Ministerio de Comercio, SENA, Departamento Nacional de
Planeación, Cámara de Comercio de Bogotá, Confecámaras, Corporación Andina de
Fomento
Session Synthesis: Advances in the Organisation of Foresight and Evaluation
Processes
Luke Georghiou (United Kingdom) Instituto PREST, Universidad de Manchester
Day 1 conclusions - Oficina de Planeación y Evaluación de Colciencias – Instituto de
Prospectiva, Innovación y Gestión del Conocimiento – Universidad del Valle
Presentation of main publications of the Colombian Foresight Programme
Colciencias – Ministerio de Agricultura – Fundación Agenda Colombia

165

Evaluating Foresight

Wednesday – June 04, 2008 – Open (parallel) sessions to the public:
The Colombian Technology Foresight Experiences – Projects and Key Outputs
08:40

9:00

10:30

10:45

12:15
12:30
14:00
14:30
15:00
15:30
16:00
16:15
16:45
17:15
17:45
18:00
18:30

Registration
Session 1: STI Vision
2019
Methods and
Outputs
Orlando Gracia, Líder de
Proyecto, DNP; Edgar
Ortegón, Consultor
Colciencias;
Attila Havas, Hungría

Coffee Break
Session 4: Vision of the
Productive and Social
Transformation of
Colombia
Methods and
Outputs
Juan Carlos Mondragón,
Asesor Min. de Comercio;
Gabriel Zamudio, Jefe del
Prog. Nacional de Desarrollo
Tecnológico e Industrial –
Colciencias; Ana Morato,
España, OPTI

Session 2: Productive
Chain Foresight Applied
to Agriculture
Methods and
Outputs
Claudia Uribe, Líder de
Proyecto, Ministerio de
Agricultura; Irma Baquero, Jefe
Programa Nacional de Ciencias
Agropecuarias, Colciencias;
Rafael Popper, Instituto
PREST, UK

Session 5: Foresight and
Horizon Scanning of
Centres of Excellence
Methods and
Outputs
Pedro Prieto (CENM);Elena
Stachenko (Cenivam); Jaime
Robledo (CCITB); John
Rodríguez (CIEBREG); Fernán
González (ODECOFI); Luke
Georghiou, Instituto PREST, U.
de Manchester

Session 3: Horizon
Scanning in the Colciencias
Programmes
Methods and
Outputs
Jenny Marcela Sánchez, Líder
de Proyecto, Universidad
Nacional; Miguel Tobar, Jefe
Programa Nacional de
Biotecnología, Colciencias;
Alexander Sokolov, Rusia

Session 6: Capacity
building in Foresight and
Horizon Scanning
Methods and
Outputs
Javier Medina, Líder de Proyecto,
Universidad del Valle; Iván
Montenegro, Asesor Colciencias;
Jennifer Cassingena Harper,
Malta

Evaluation Synthesis
Manchester Team (Luke Georghiou & Rafael Popper, Instituto PREST)
Lunch
Evaluation linked to TF Programme Objective 1
Manchester Team
International Evaluation Panel: Structured Debate
International Panel
Evaluation linked to TF Programme Objective 2
Manchester Team
International Evaluation Panel: Structured Debate
International Panel
Coffee Break
Evaluation linked to TF Programme Objective 3
Manchester Team
International Evaluation Panel: Structured Debate
International Panel
Other findings and main lessons
Manchester Team
International Evaluation Panel: Structured Debate
International Panel
Day 2 Conclusions- Oficina de Planeación y Evaluación de Colciencias – Instituto de
Prospectiva, Innovación y Gestión del Conocimiento – Universidad del Valle
Closing remarks: Darío Montoya (Director General, SENA)
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Thursday – June 05, 2008
Validation of CTFP Evaluation and Feedback on Key Findings and Lessons
08:00

Structured Discussion between the Manchester Team, the International Panel,
Colciencias and the Institute of Foresight, Innovation and Knowledge
Management
(Closed session about preliminary findings)

09:00

Closed Session between the CTFP sponsors and the Manchester Team.
Preliminary Lessons and Perspectives
Members of the evaluation committee and Manchester Team

10:00

Coffee Break

10:15

End of Bogotá event

10:30

Transfer to Bogotá Airport (national terminal: Puente Aéreo)

13:30

Arrival at Cali

14:00

Lunch

17:00

18:00
19:00

Foresight & Evaluation of STI: Tools for Local Development & International
Competitiveness
Panel Internacional de Expertos, Equipo Universidad de Manchester
Universidad del Valle – Auditorio Facultad de Ciencias de la Administración, Sede
San Fernando
Open Session on the Preliminary Findings of the Colombian TFP Evaluation
Panel Internacional, Equipo Manchester, Equipo Instituto de Prospectiva, Innovación y
Gestión del Conocimiento
Presentation of main publications of the Colombian Foresight Programme
Colciencias – Ministerio de Agricultura – Fundación Agenda Colombia
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Annexe E – Stakeholder Survey
The survey (below) was answered by 79 stakeholders: 70 from nine departments: Valle
(seven), Bogotá (26), Antioquia (six), Risaralda (five), Cauca (two), Cundinamarca (one),
Atlántico (one), Santander (one), Tolima (one); and nine international collaborators.
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Annexe F – SELF-RULE Foresight Database in Spanish
Part I: Nomination level data
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Part II: Basic level data
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Part II: Medium level data
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Part I: Advance level data

174

Annexes

Annexe G – Key publications produced or co-produced by CTFP
Five books on horizon-scanning activities of Colciencias National S&T Programmes
1. Barrantes, Angélica; Sánchez, Jenny Marcela; Aguilera, Alexis; Plata, Juan; Medina Vásquez,
Javier (2007) Resolución de conflictos sociales. Programa Nacional de Ciencias Sociales y
Humanas. Colciencias, Bogotá. ISBN 978-958-8290-27-02. Baquero, Irma; Tobar, Miguel; Campos, Sara María; Suárez, Edison; Rosillo, Adriana; Sánchez,
Jenny Marcela; Landínez, Lina (2007) Bioinsumos. Informe de Vigilancia Tecnológica, Programa
Nacional de Biotecnología – Programa Nacional de Ciencia y Tecnologías Agropecuarias.
Colciencias, Bogotá. ISBN 978-958-8290-28-7.
3. Ojeda, Yesid; Sánchez, Jenny Marcela; León, Andrés; Medina Vásquez, Javier (2007)
Tecnologías de producción de biodiesel. Informe de Vigilancia Tecnológica, Programa Nacional
de Energía y Minería- Colciencias, Bogotá. ISBN 978-958-8290-26-34. Zuluaga, Diego; Sánchez, Jenny Marcela; Aguilera, Alexis, Medina Vásquez, Javier (2007)
Métodos de fabricación de nanotecnología. Informe de Vigilancia Tecnológica, Programa
Nacional de Electrónica, Telecomunicaciones e Informática, Colciencias, Bogotá. ISBN 978-9588290-25-65. Zuluaga, Diego; Campos, Sara; Tovar, Mauricio; Rodríguez, Rafael; Sánchez, Jenny Marcela;
Aguilera, Alexis; Landínez, Lina; Medina Vásquez, Javier (2007) Aplicaciones de la electrónica
en el sector agrícola. Informe de Vigilancia Tecnológica, Programa Nacional de Electrónica,
Telecomunicaciones e Informática – Programa Nacional de Ciencia y Tecnologías Agropecuarias.
Colciencias, Bogotá. ISBN 978-958-8290-24-9-

Four books on productive chain exercises of the Ministry of Agriculture
6. Castellanos, Oscar; Torres, Luz Marina; Fonseca, Sandra; Montañez, Víctor, Sánchez, Adriana
(2007) Agenda Prospectiva de Investigación y desarrollo tecnológico para la cadena
productiva de cacao-chocolate en Colombia, Ministerio de Agricultura y Desarrollo Rural,
Proyecto de Transición de la Agricultura, Colciencias, Universidad Nacional de Colombia, Bogotá.
ISBN 978-958-97128-3-2.
7. Castellanos, Juan Gonzalo; Rodríguez, Juan Carlos; Luengas, Claudia; Montenegro, Jimmy;
Rangel, Yulime; Rangel, Didier (2007) Agenda Prospectiva de Investigación y desarrollo
tecnológico de la cadena forestal-tableros, aglomerados y contraenchapados – muebles y
productos de madera, Ministerio de Agricultura y Desarrollo Rural, Proyecto de Transición de la
Agricultura, Colciencias, Tecnos – Fundación Andina para el Desarrollo Tecnológico y Social,
Bogotá. ISBN 978-958-97128-5-6.
8. Mojica, Francisco; Trujillo, Raúl; Castellanos, Daisy; Bernal, Nathaly (2007) Agenda Prospectiva
de Investigación y desarrollo tecnológico de la cadena láctea colombiana, Ministerio de
Agricultura y Desarrollo Rural, Proyecto de Transición de la Agricultura, Colciencias, Universidad
Externado de Colombia, Bogotá. ISBN 978-958-97128-6-3.
9. Usgame, Diana; Usgame, Giovanni; Valverde, Camilo (2007) Agenda Prospectiva de
Investigación y desarrollo tecnológico para la cadena productiva de la tilapia, Ministerio de
Agricultura y Desarrollo Rural, Proyecto de Transición de la Agricultura, Colciencias, Observatorio
Colombiano de Ciencia y Tecnología, Bogotá. ISBN 978-958-97128-4-9.

Four books on Foresight applied to centres of excellence
10. Prieto, Pedro et al., (2008) Nuevos Materiales: Nitruración del plasma, CENM.
11. Rodríguez, John Mario et al. (2008) Recursos Genéticos y Biodiversidad: Control de la
sigatoka negra, CIEBREG.
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12. Robledo, Jaime et al. (2008), Métodos de diagnóstico de la tuberculosis, - CIB.
13. Staschenko, Elena et al. (2008) Usos y aplicaciones de los aceites esenciales, CENIVAM.

One book on national public policy for biotechnology
14. Pacheco de Peña, Myriam; Castellanos, Oscar; Del Portillo, Patricia; Carrizosa, María Susana;
Jiménez, Claudia; Clavijo, Andrea Paola (2008) La biotecnología, motor de desarrollo para la
Colombia de 2015, Colciencias; Corpogén, Universidad Nacional de Colombia, Bogotá. ISBN
978-958-8290-23-2.

Six books on productive transformation issues
15. Fracica, German et al. (2008) Diagnóstico Sectorial sobre la Transformación productiva en la
Industria Colombiana, Colciencias–Universidad de La Sabana.
16. García Navia, Carlos Alberto – Coordinador Editorial (2007) Macroeconomía transformación
productiva y generación de empleo. Reflexiones para alcanzar el crecimiento con equidad
en América Latina; Colciencias. Fundación Agenda Colombia, Compensar, Carnegie Council,
Bogotá. ISBN 978-958-8829-32-4.
17. García Navia, Carlos Alberto – Coordinador Editorial (2007) Brasil, China e India: tres potencias
emergentes. Colciencias - Fundación Agenda Colombia, Compensar, Carnegie Council, Bogotá.
ISBN 978-958-8829-31-7.
18. García Navia, Carlos Alberto – Coordinador Editorial (2007) Modelo económico y balance social
en Chile. Colciencias. Fundación Agenda Colombia, Bogotá. ISBN 978-958-8829-35-5.
19. García Navia, Carlos Alberto (ed.) (2008), Democracia y economía de mercado, Agenda
Colombia
20. López, Cecilia; González, Jorge Iván; Gómez, Diego Fernando; Gutiérrez, Francisco; Zamudio,
Gabriel; y Medina, Javier (2008) Conocimiento para la transformación productiva y social.

One book on Foresight and horizon scanning concepts and practices
21. Medina, Javier; Sánchez, Marcela; Porter, Alan; Antunes, Adelaida; Escorsa, Pere; Palop,
Fernando; Keenan, Michael; Miles, Ian; Popper, Rafael; Gómez, Antonio; Vicente, José Miguel
(2008) Sinergia entre la prospectiva tecnológica y la vigilancia tecnológica e inteligencia
competitiva.

One book on public policy design and management
22. Ortegón Quiñónez, Edgar (2008) Guía sobre diseño y gestión de la política pública, Convenio
Andrés Bello, Colciencias, Universidad de Alcalá – Instituto de Estudios Latinoamericanos,
Bogotá.

One book on transborder higher education
23. Uribe Roldán, Jorge (2008) Educación terciaria transfronteriza. Una nueva perspectiva para la
integración, Cuadernos CAB N. 2, Convenio Andrés Bello – Colciencias.

One book on the cities of the future
24. Acosta Puertas, Jaime (2008) Ciudades del futuro. Territorios del conocimiento, de la cultura
y de la innovación, Cuadernos CAB N. 3, Convenio Andrés Bello – Colciencias.
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Nine articles in national and international books and journals
25. Medina Vásquez, Javier & Mojica Sastoque, Francisco (2008) La prospectiva en Colombia:
Antecedentes, lecciones y desafíos, “en Prospectiva na América Latina: evolução e desafios. /
Organizadores”; Organizadores: Dalci Maria dos Santos e Lélio Fellows Filho. 1ª. Ed., CYTED,
Brasília.
26. Medina Vásquez, Javier & Sánchez, Jenny Marcela (2008) Synergy between technological
Foresight and competitive intelligence for science and technology policy. Lessons in
Colombia. The Third International Seville Conference on Future oriented technology analysis
(FTA). Impacts and implications for policy and decision making; 16-7 October; Book of abstracts;
European Commission's Joint Research Centre (JRC), Seville. .LF-NA-23521-EN-C.
27. Medina Vásquez, Javier & Sánchez, Jenny Marcela (2008) Sinergia entre la prospectiva
tecnológica y la vigilancia tecnológica e inteligencia competitiva para el desarrollo de la
ciencia, la tecnología y la innovación. En: Sinergia entre la prospectiva tecnológica y la
vigilancia tecnológica e inteligencia competitiva, Colciencias, Bogotá.
28. Medina, Javier; Sánchez-Torres J. Marcela; Landínez Lina; Aguilera Alexis, León Andrés, Tovar
Mauricio, Rodríguez Rafael (2008) Ocho experiencias de Vigilancia Tecnológica en el
contexto colombiano. Metodología, Resultados e Implicaciones para Colciencias. Primer
Congreso Internacional de Gestión Tecnológica e Innovación, Universidad Nacional, Agosto 14 y
15; Bogotá. ISBN 978-958-719-052-6.
29. Medina Vásquez, Javier; Sánchez, Jenny Marcela; Aguilera, Alexis Andrés, Landinez Gómez,
Lina Marcela & León, Andrés Mauricio (2007) Aplicación de la Prospectiva y la Vigilancia
Tecnológica a la Medición de Capacidades Nacionales en Investigación, Educación e
Innovación, Encuentro Internacional de Administración - EJE TEMÁTICO: Gestión
Tecnológica e Innovación - Prospectiva Tecnológica e Industrial, Asociación Colombiana de
Facultades de Administración, ASCOLFA - Facultad de Ciencias de la Administración de la
Universidad del Valle, Cali, Noviembre.
30. Popper, Rafael & Medina, Javier (2008) Foresight in Latin America, in Georghiou, Luke,
Cassingena, Jennifer, Keenan, Michael, Miles, Ian and Popper, Rafael (eds.), The Handbook of
Technology Foresight, Cheltenham: Edward Elgar. ISBN 978-1-84542-586-9.
31. Popper; Rafael; Keenan; Michael; & Medina, Javier (2008) Evaluating Latin American
Foresight: The Colombian Foresight Programme Evaluation, Brief N. 119, in Giesecke, S.,
Crehan, P. and Elkins S. (Eds.) The European Foresight Monitoring Network, Collection of EFMN
Briefs - Part 1, Luxembourg: European Commission. ISBN 978-92-79-07448-6
32. Popper, R., Keenan, M., Medina, J, and Miles, I. (2008), Benchmarking the Colombian
Foresight Programme against practices in Europe and South America, Cuadernos de
Administración, 40(2).
33. Sánchez, Jenny Marcela; Medina Vásquez, Javier & León, Andrés Mauricio (2007) Publicación
internacional de patentes por organizaciones e inventores de origen colombiano, Cuadernos
de Economía, XXVI (47), 247-270. ISSN – 0121-4772.
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